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PREFACE  TO  THE  THIRD  EDITION 


The  author  again  has  the  pleasure  of  expressing  liis  gratitude  to  the 
profession  for  the  extremely  liberal  reception  aecorded  to  this  work, 
I'he  first  edition,  unusually  large  for  a  new  venture,  was  exhausted  in  a 
year,  and  the  second,  sliil  larger,  in  the  same  length  of  time.  For  some 
months  the  work  has  been  out  of  print,  owing  partly  to  this  unexpected 
celerity  in  its  exhaustion,  and  partly  to  the  amount  of  labor  necessary 
to  represent  the  latest  advances  in  the  very  active  subjects  included  in 
the  title. 

Every  page  has  been  subjected  to  close  revision,  and  the  entire  work 
freshly  reset  in  t}'pe.  Only  a  few  of  the  more  important  new  features  can 
here  be  mentioned.  ITie  illustrative  department  is  enriched  with  sixty 
new  drawings  and  five  new  plates,  three  l>eing  in  colors.  Goldsmith's 
plastic  ofteration  for  closure  of  recent  perforations  of  the  septum  is 
descriljed,  as  it  marks  a  decided  advance  in  the  surgery  of  this 
r^on.  Vaccine  therapy,  which  hiis  recently  made  rapid  strides  toward 
an  established  place  in  die  treatment  of  infections  diseases  of  the 
accessory  sinuses,  ear,  throat,  and  meninges,  is  also  given  prominence. 
ITie  choice  of  a  sinus  operation  is  fully  discussed,  and  it  is  hoped 
that  the  young  rhinologist  will  he  safely  guided  to  die  selection 
that  will  best  conserve  the  welfare  of  his  patients.  ITie  Canfield- 
Ballenger  operation  was,  in  most  essentials,  evolved  by  Dr.  Canfield  and 
somewhat  simplified  by  the  author,  and  it  is  given  as  the  simplest,  most 
thorough,  and  most  consen'ative  procedure  for  the  cure  of  chronic  empy- 
ema of  the  antrum  of  Highmore.  Fletcher's  sphenoidal  operation  with 
his  disk-punch  forceps  is  presented  as  a  distinct  advance  over  other 
methods  of  dealing  with  disease  of  this  sinus.  Vincent's  angina  is  now 
included,  and  tlie  author  is  glad  to  acknowledge  his  indebte<lness  to 
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Dr.  T.  H  Halstead,  who  called  his  attention  to  its  previous  omission 
and  who  kindly  furnished  valuable  data.  Sluder's  operation  for  the 
removal  of  the  tonsils  with  capsule  intact  is  given  due  prominence.  The 
chapter  dealing  with  foreign  bodies  in  the  larynx,  trachea,  bronchus, 
and  (esophagus  has  been  thoroughly  revised  by  Dr.  Chevalier  Jackson, 
whose  work  and  experience  in  this  line  are  unequalletl.  Functional 
tests  of  the  vestibular  apparatus  have  been  thoroughly  revised  by  Dr. 
J.  R.  Fletcher,  prominently  known  as  an  authority  on  this  subject. 
Seymour  Opfwnheimer's  views  as  to  the  value  of  blood  cultures  in 
aiding  the  early  diagnosis  of  thrombosis  of  the  lateral  siims  are  given 
due  emphasis  in  connection  with  the  more  successful  treatment  of  tlii.s 
dangerous  condition.  The  section  on  labyrinthine  disease  and  its 
surreal  treatment  has  been  largely  rewritten.  'Die  t-omparative  value 
of  Hichards'  and  the  Neumann  operation  and  the  indications  for  a 
choice  are  fully  discussed.  Labyrinthine  infections  are  presented  from 
a  broad  clinical  vie'n'point,  tlie  ideas  of  various  authors  being  freely 
referred  to. 

'Vhe  general  purj)o.se  of  the  work  is  unchanged.  It  was  designed 
as  a  text-Iiook  for  students,  as  a  guide  for  practitioners,  and  as  a 
reference  for  specialists.  Its  contents  are  very  comprehensive,  as  they 
include  tlie  medical  as  well  as  the  surgical  treatment  of  the  diseases 
in  tlie  entire  region  of  the  no.se,  thn)at,  and  ear.  Illustrations  have 
lieen  unsparingly  einployetl;  thus,  the  successive  steps  of  nearly  every 
accepfe*!  operation  are  shown,  so  that  the  reader  can  nia.ster  them  at 
leisure.  'ITie  engravings  are  mastly  from  original  drawings.  It  may 
not  be  amiss  to  characterize  the  volume  as  a  combined  text-book  and 
adas,  covering  its  thr(T  subjects. 

'ITie  high  grade  of  ty|>ographical  art  characteristic  of  the  publishers 
is  maintaine<l  in  this  c<lition,  which  in  .some  re.sj>ec-ts  even  excels  its 
predec&ssors. 

To  Dr.  Lily  E.  Taylor  and  Miss  Mary  Regan,  who  rendered  valuable 
a.ssistance  in  pnxjfreading,  the  author  expresses  his  thanks. 

In  conclusion,  the  author  welcomes  this  opportunity  to  express  his 
gratitude  to  many  members  of  the  p^ofe.s.^ion  for  numerous  kind  letters 
and  suggestions  ri'lating  to  previou-s  editions.     His  effort  has  been  to 
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reflect  the  high  grade  of  work  being  done  bv  lan'ngologists  and 
otologists  all  over  the  world;  in  a  word,  to  make  the  volume  represent 
the  latest  and  broadest  knowledge  of  its  subjects.  He  has  spared  no 
endeavor  in  gleaning,  reporting,  and  interpreting  the  work  of  others, 
and  in  some  instances  has  added  his  own  contributions  to  the  con- 
structive work  that  is  distinguishing  these  branches  of  medicine  and 
surgery. 

W.  L.  B. 
Chicago,  1911. 
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PART    I 

THE  NOSE  AND  ACCESSORY  SINUSES 


CHAPTER    I 

THE  CLINICAL  ANATOMY  AND  PHYSIOLOGY  OP  THE  NOSE 
AND  ACCESSORY  SINUSES 

THE  NOSE 

The  Nasal  Ohambers. — The  nose  is  divided,  by  the  nasal'  septum, 
into  two  chambers,  the  right  and  the  left.  The  nasal  chambers  are  for 
respiratory,  olfactory,  phonatory,  and  gustatory  purposes.  The  inspira- 
tory current  passes  upward  fmm  the  vestibules  to  the  middle  and  superior 
meatuses,  and  is  thence  deflected  downward  and  backward  by  the 
middle  turbinals  and  the  roof  of  the  nose  to  the  choanse,  into  the  epi- 
pharynx.  The  expiratory  current  is  deflected  from  the  vault  of  the 
epipharynx  into  the  choanic,  and  thence  forward  through  the  middle 
and  inferior  meatuses  to  the  vestibules  of  the  nose  (Fig.  2). 

The  practical  clinical  application  of  the  foregoing  facts  lies  in  the 
different  eff'ecfs  of  stenosis  in  the  inferior  and  in  the  superior  portions 
of  the  nasal  chambers.  An  obstructive  deformity  of  the  lower  portion 
of  the  septum  may  interfere  somewhat  with  the  expiratory  current,  as 
it  lilocks  the  inferior  meatus  while  the  middle  and  superior  meatuses 
are  free,  and  the  expiratory  current,  therefore,  passes  through  the  nasal 
charai)er  upon  the  obstructed  side,  with  but  little  or  no  impediment. 
The  oljstruction  in  the  lower  portion  of  the  nasal  chamber  does  not 
inaterialiy  interfere  with  the  inspiratory  current,  as  its  course  is  normally 
higher  in  the  Uiisal  passage.  There  are  exceptions,  however,  to  this  rule. 
If,  for  example,  the  deformity  of  the  .septum  extends  well  forward  into 
the  vestibule  of  the  nose  it  will  materially  interfere  with  the  inspiratory 
current,  as  it  blocks  the  entrance  to  the  nose.    (See  Chapter  IV.) 

The  Beptam. — This  subject  is  fully  discussed  in  connection  with  the 
deformities  and  malformations  of  the  septum.     (See  Chapter  IV.) 

Th«  Turbinated  Bodies. — The  turbinated  bodies,  three  in  number, 
are  loc*ated  upon  the  outer  wall  of  the  nasal  chambers,  and  are  known 
3  (17) 
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as  the  infcriiir,  middle,  and  superior  tiirbiiiuted  tiodies  (Fir.  2),  tiF  which 
iHily  the  iiiferiur  mid  middle  are  uf  clinical  importance.  These  are 
chHriicK-rixi'd  In-  the  pro-st-nrc  of  vt.*ii«ii.s  j)lejaiscs  in  the  siihninfiius  iUmic 
of  the  iiieiiihniiic,  known  u.s  "swell  Ludies,"  or  the  erectile  ti-ss-ue  of  the 
nose.  The  eifc tile  tissue  is  <hieflv  distriUiitcd  along  the  inferior  iKirder  of 
the  inferior  tiirbiiial,  uiid  on  die  ]jo.s[erinr  i-tid^  iif  the  inferior  and  [iiiddle 
tiirhiimls.  its  functtuii  is  fliipjMKscd  lo  l«e  that  of  warniin^^  the  inspired 
air  anil  of  n.'jjulatilig  die  amount  of  .senins  secretion.  ICither  process  is 
of  vibil  importftnt-e  to  the  lower  respiratory  tract.  The  low-er  respira- 
tory trnct  d<iM  not  swrcte  enough  moisture  for  phvsinlopicid  piiriwises 
(protective},  nor  Ls  it  ca(wibie  of  wurmiiijr  the  inspired  air  Mifticicntly 
to  bring  it  to  the  ImkIv  trniperatuiv  witlumt  injury  to  it?«  iiuicous  mem- 
brane. It  is  important  lliat  ilic  lieatiiij^  ami  Inn  nidifying'  upfi;iraln.s  of 
the  nose  should  Ik-  in  good  jjhysiological  cnndilion.  When,  therefore,  the 
V6Soiiiot(tr  nerves  which  rcjijulale  the  erectile  tissue  are  dishirUil  in  their 
function,  the  preparation  nf  the  iti,spired  air  for  the  l<jwcr  air  trac-t  is 
imprrfef'tlv  [MTftirmeti.  The  lower  air  tract  is  cv[H)scfl  Ui  tlic  irriliiling 
iiilineiHv  of  the  inspired  air,  and  irrilation  of  the  liniiij;  mucosa  ajiil  of 
the  endothelial  cells  which  line  thf  air  ves-seU  of  tlic  hnij^-s  may  result  in 
hntnchitis,  while  the  Iraii.sfuston  of  thegH.ses,  oM'p'ii.  and  carlHui  ilioxiile 
may  U*  Jistiirl)e<l  in  the  atr  vesicles.  The  prixe.sscs  of  (issm-  metalMtlisni 
fir  the  chemistry  of  rintrilion  are  perverted. 

Ill  addiliori  to  the  foregoing  coriditiiui.s  re-'SLdling  fmm  tlie  disturlxfd 
functions  of  the  "swell  bodies,"  the  patient  mav  exj>erience  either  a 
sense  of  ".slndincAs"  of  dm  nose  or  of  a  fon-igii  IxHiy,  or  the  reverse,  an 
unduly  open  nose.  If,  for  example,  there  is  an  anterior  or  vestibular 
obstruction  from  any  cause,  the  negative  pressure  tluis  hrotight  alxHit 
causes  an  engorgi*ment  of  Uie  "swell  bodieji."  willi  the  R-sultJiiit  dis- 
agreeable svmptoins  already  de^Tilied.  This  condition  is  known  as 
rhinitis  with  turgesccnce.  If,  on  the  contrary,  the  patient  is  iinemie.  die 
"swell  bixlies"  may  IxH'ome  colIaps<*<l  and  the  nii-s«l  chaiulK-rs  unduly 
|}atulous.  Thi.s  condition  is  known  as  rhinitis  with  collapse  of  tlie  en-ctile 
tissue.  The  turbinate*!  IxxhV-s  are  of  clinical  inten-st,  for  the  further 
reason  that  ihey  divide  tin-  nasal  charnlwrs  into  three  partial  chambers 
or  meatuses.  The  inferior  meatus  is  die  space  between  the  Hotir  of  die 
nose  and  (he  inferior  turbinal.  The  middle  meatus  is  the  space  Ix'tween 
the  inferior  and  miildle  tnrbinals.  The  .sMpcrior  meatus  is  the  space 
hIkivc  till-  middle  turbinal.  The  meatuses  are  of  great  clinical  interest 
on  account  of  the  ai'cessory  njisal  sinuses  opening  into  them. 

The  Meatuses.  The  iiil'eri<>r  meatus  is  of  clinical  iiiiportaiice,  as  the 
no-sal  orilice  of  the  tear  duet  o])ens  iTi  il.s  anterior  portion,  and  because  it 
is  a  part  of  the  expiratory  air  tract. 

The  Mi'M/r  M flit iiA.— The  middle  ineatiis  is  of  great  clinical  import 
tance  because  tlu'  frontal,  anterior  ethmoidal,  and  llic  mnxillari'  sinuses 
open  into  it.  The  frontal  and  the  anterior  ethmoidal  <-eils  drain  into  the 
infundibiiliiin  in  ."tO  jM-r  cent,  of  the  cH.>i^^s.  The  bulla  eihmoidalis  and 
the  cells  in  the  middle  lurhinal  do  ]iot  drain  into  the  iiifuiidibuluni, 
but  opec  directly  into  the  middle  meatus.    The  bulla  is  often  quite 
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\arge  and  btil^s  so  mticli  townni  (he  .<wpnim  thai  it  enrruaches  upon 
(he  iiifiiniJihiifuiu  hikI  t^miifly  nbslnioLs  il.  It  thiTphv  interfcrt's  with 
the  dniiiiage  of  Uir  fmiilat,  maxiltan',  uml  tin-  anltriur  vlhiuoidal  cells. 
The  cells  o|>i'ninf»  intu  the  mitidle  iiieaUi.s  are  referred  to  for  convenience 
as  Series  (. 

WTn-n  jNw  i.s  present  in  the  niidiUe  mealtis  it  U  significant  of  empyema 
of  one  or  raore  of  dw  eells  eoinpri-sinj:  Series  I,  namely,  tlie  fmnuil  sinus, 
the  anterior  ethtrididal,  and  the  niaxillan- sinu.ses  (anlnim  of  Ilij^hniorej. 

The  SupTTuir  Mmtu.i. — The  .sn|MTior  meatus  's  of  clinicwl  interest 
IxTavi?"'  the  posterior  ethmoidal  and  itie  spln-noidal  wlls  (Series  II) 
oi)cn  into  it.  This  meatus  cannot  Iw  directly  impeded  on  account  of 
it3  hidden  pasition  alwve  llie  middle  tnrhiiiiil.  It  may,  however,  tie 
cxamifH^I  wth  a  pmbe.  When  pus  flrm-s  into  it  from  the  jKisterior 
etlmiuiilal  and  .'Sphenoidal  .siniLses.  and  the  olfuclorj-  fissure  is  not  com- 
pletely cliMCfi,  it  nmy  l»e  .-ip^'n  lyinp  Ijetwern  the  septum  and  the  middle 
tiirliinat  (Uie  olfaclory  ti.s.snre]. 

Tlie  superior  meatus  is  of  jilill  further  clinkral  interest  Ijec-aiisc  t}je 
terminal  fiiainents  of  tlie  olfactory  ner%'e  are  di.stributed  there.  (See 
Olfactory  Nerve?-.) 

The  SinuseB  Residaal  O^ans.— The  na-sal  iif'ces.son.'sinu.-5es  tn  man 
are  the  n-main.s  of  the  olfactory  otpin.  hence  they  have  a  low  n-cUfM'ra- 
ti%"e  power  after  opi'nitions.  I  have  reprjiledly  ohseired  the  slow  and 
winu'linieri  iiKX)niplcIe  re|Niir  after  otR-nilioris,  even  afu-r  the  most 
(lioniu^^h  exenteration,  C5p«-ially  ")f  the  ethmoidal  cells.  I  atlrilnite 
tWs  to  the  fact  that  the  stnicnire.s  in  man  hiive  eea.sed  to  perform  the 
function  they  were  oripnally  de^i^eil  to  do.  Through  lun^  a^res  uf 
retrt<grrxsion  llie  li.ssues  have  lost  some  of  then"  vitality  and  do  not 
rej^enernte  with  ihe  same  degree  of  vi^or  as  chose  structures  which 
still  j^rfiirni  their  fuiK-ti(»ns. 

The  Nerve  Supply  of  the  Nose.— The  Sensory  Nerves. — ^"ITie  sensory 
nerve.-*  of  die  nuNal  wplum,  die  N.  ediuioidali.s  aiiterioris  and  the  N. 
na.'jopalatiniis,  send  their  litaments  to  the  unterinr  and  posterior  jmr- 
tioiLs  of  the  septum,  re>[K'ctively.  'i'lie  .\.  ellinnfidalis  iinlerioris  pjusses 
through  the  anterior  [Kirtion  of  ihc  crilpriform  plate  (Fi^.'-  I ),  thenw  for- 
ward ami  downward  to  the  vestibule,  'i^e  K.  na.w|»datinu!t  extends 
forward  and  duwnwanl  on  the  septum  to  tlie  t^tnali^  incisivus,  atia^- 
tonitKses  widi  that  of  the  oilier  .side,  ami  ends  in  Ihe  niucons  memhrane 
of  the  hart!  palate. 

'ITie  -tensory  ner\*o  jnipply  of  the  outer  Walls  of  the  nose  is  derived  from 
the  N.  ethmoidali.s  anIeriori.s  and  fnmi  branches  of  the  fjaiiplion  spheniK 
|«ilatin"iin.  The  X.  ethmoidaHs  Hntfriori'-  fiUpplie^  llie  aiitrrinr  ]>ortion 
of  die  lateral  walls  iir  fniiil  of  the  lurlijiuiled  iiodies.  and  llie  riirhirialeil 
bodies  are  Mippljed  by  hranehes  of  the  spli^enopidaline  jjan^tiun  (Fid-  2). 
Tlie  hani  and  soft  palates  are  also  supplied  fmin  (his  panf;tion.  'ITiesc 
analomicul  fwt:*  may  l»e  utiliwd  in  injecting  eitcaine  for  nne^tlietic 
purjHi-ies  (Killian)  and  in  injecdng  alcohol  in  the  treatment  of  hj-per- 
csthelic  rhlniti-s  (O.  J.  .Stein). 

Vasomotor  branches  are  uUu  supplied  to  the  ves.sels  of  the  mucous 
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atvmhraiur  and  ervi'tilc  tissue  (>r  the  Uirbiimted  IxKlies  fruni  tb?  prngHon 
sphenopalntinuni,  und  are  umier  the  contrul  of  the  vosuiiiotor  centres  of 


Pia.  1 


M^jm^\ 


Narw  rapply  id  (Iw  spplutn  nwi:  c.  N.  vthinuiilalM  anl«r{nHii;  f<,  N.  niriirl4>riJ:  t.  N.  luukHinUlihiM: 
it,  eanalia  incwivM",     (AfWr  S|ia1l«bnl>.) 


NWTM  of  ibv  hbral  w«ll  nl  llw  ii'mt:  n.  ("iw'Hin  nplwDofulailiMini :  b,  rMni  niwslw  p<»l«irimw 
>up«nor«  lalwii™.  <.  rami  iiauUi*  ixMUriom  inf«TMfCB Ul«r«3Mi  rf.  Nn.  pnlaUitl;  *,  Nn.oUM^rtl; 
/.  nm)  nualoi  Irnvnil.  N.  vUinuridBlia  ■■tmioraa.    (After  Si«lt*holri 

Ihe  mf^dlla:  there  is  probeblr  a  connerlirm  witli  the  nudei  of  ihe  vagUB 
thruugb  RJi^Mx-iation  HUera  (VVaLson  Wilh'anu). 
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The  (iLslTiliiiiion  of  the  atfessury  ner\"es  over  the  septum  and  Ihe  outer 
walls  of  the  nose,  artel  espec-ially  the  branches  from  the  sphenopalatine 
gatij|jlie>n  iiver  tlw*  turliiiials.  «i  onre  su^giests  the  reason  for  the  sensitive- 
ness of  thf.se  areas  when  the  mueoui  membrane  is  intiametl,  or  is  so 
swollen  that  it  impinges  against  the  septum.  It  also  suggests  the  reflex 
pheiionirita,  as  iislhtna,  often  ohsi-rxcil  »vhrn  ihert^  is  inflammation  or 
other  fU'waae  of  (licse  regions.  The  iissoeiation  fiWrs,  referred  to  above, 
coniieeting  the  spheno)Hilatine  ganglion  with  the  vagiis  establish  a 
phvMologtcal  relationship  Ijelween  the  upper  and  the  lower  respiratoiy 
tracts,  lience  the  a.sthma  of  nasal  origin.  I  have  repeate<lly  seen  eases 
in  which  the  asthma  pmniptly  disappeared  after  (he  removal  of  nasal 
p<-)Iypt,  or  after  an  exenteration  of  the  ethmoidal  labyrinth  f<ir  sinnitis. 
'llie  irritation  of  the  terminal  filaments  of  the  lurbinal  brunches  frtim 
the  sphenopalatine  ganglion  was  thn.4  rrmoA-ed,  and  the  reflex  stimulus 
t)in>ngh  the  ganglion  to  llie  vagtis  anri  ilieni-e  to  the  Immchiai  nniM-lea 
eeaM.^1  lo  he  given  otV;  hen^-e,  the  bnuK-lnHl  spasm  (asllinia )  wh»  cured. 

The  vasenlar  engorgement  present  in  chronic  rhinitis  with  tuiyescence 
is  due  to  a  paresis  of  the  vasomotor  constrictor  muscles  supplied  by  tile 
liranche^  of  the  .sphenopalatim-  ganglion. 

The  Olfactory  Hsrve. — The  olfactory  ner^e  descends  through  the  lamina 
cribrasii  (cribriform  plate)  from  the  under  surface  of  the  olfactory  bulb 
bikI  i.s  ijistribniiil  in  the  mucou.s  rnenihraiic  covering  the  upi«T  pl^^tion 
of  the  superior  lurbinal  and  a  corrc^pontling  jKirtioti  of  tlic-  H'plum 
(Figs.  1,  2,  and  S).  Formerly  it  was  ihouglil  ihat  the  di-stribulion  of 
(he  idfactorv'  nerve  in  ninn  et>vereil  a  much  more  extensive  urea,  the 
upper  and  median  surfaces  of  the  tni<ldlc  (iirbinal  ami  a  corresponding 
area  of  the  septum  iH'ing  iiK-hnlett  in  the  alle^il  area  of  iltsinbuticm.  In 
niany  of  the  lower  aniiuaU  the  nerve  has  a  wider  distribution;  (he  .sinuses 
communicate  more  fre^'ly  wirh  (he  na.'Mi]  cliaml)ers  and  are  utili7e<l  for 
(he  ^1)^eud  of  the  teruiinal  (ilfaclory  nerve  filumuriLs.  in  man  they  are 
file  remains  of  d»e  organ  of  smell,  and  only  eonimuniratc  with  the  na.sttl 
CAviiiea  through  small  ostei  or  cell  openings,  as  t]iey  ore  no  limger  needed 
for  olfaction. 

To  return  to  the  olfaclnr^'  nen^e.  It  18  ohWous  that  if  the  middle 
turbinal  and  the  septum  are  in  apposition,  the  in.spired  air  does  not 
reach  the  olfactory  rt^ion,  and  aiiasmi»  or  lo.s.s  of  smell  restiUs.  It 
follows  that  if  tlw  ol»structioii  lo  the  olfactory-  fisaure  is  overcome,  either 
by  the  removal  of  the  middle  turbinal  or  bv  the  correction  of  the  devia- 
tion of  tlie  .septum,  air  is  adnii(te<l  to  the  olfactory  region  and  (be  sense 
of  -■(mell  is  r«!Slored,  prffVided  (he  ner\'e  ha.s  not  undergone  dcgeneralton. 

Inasmuch  as  the  distribution  of  (he  olfactory  ner\'e  is  limited  to  the 
iuperior  turl>inal  and  the  cori-espondiiig  pt>rtion  of  the  septum,  the 
middle  hirbinal  and  the  rlhnioidal  cells  may  l>e  rcmovcHl  in  their  entirety 
witliout  interfering  with  ius  ilistributimi.  In  .such  u|>enitious  tlie  .superior 
turbinal  should  lie  left  intact  in  so  far  as  it  is  compatible  with  a  com- 
plete esentenitinn  of  the  fl)mii>i<lal  cells. 

The  Blood  Supply  of  the  Nose.— The  middle  meningeal  artery 
gives  off  the  sphenopalatine  branch,  which,  when  it  reaches  the  posterior 
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portion  r>f  the  lateral  wall  of  the  nnsc,  .<iil«livides  into  the  lateral  pos- 
terior nasal  artiTies.  Tliese  are  (listriliuunl  i)V(t  llit*  miildlc  iiiiil  itifrrior 
tiirbinal.s  and  ihr  niiddlr  arnl  inferior  nieatHNes.  The  MU|j<Tii>r  tiir- 
bitml  aiiil  the  aiitiTior  [Hirtt'>n  of  ttitv  uitler  wall  of  the  nn.sal  eliuniber 
are  snppliud  bv  the  posterior  t-thnioitlal  and  the  atiterior  ethmoidal 
arteries  respeeliveiy  (rlale  I,  KijC-  1). 

As  the  (jofiterior  lateral  \ia^h\  nrteries  are  of  consiiileruble  size,  it  ih  to 
\tf  expected  that  the  removal  of  eiilier  ilic  inirldle  or  inferior  Hirhinaled 
bodie.s  may  Iw  attended  by  considernljle  lieiiiorrhafi;e.  A.**  a  matter  of 
faet,  the  removal  of  the  middle  tnrhinal  is  ii.siially  followed  hy  more  or 
less  bleeding  for  twenty-four  liiiur>.  'J'here  is  a  frt'e  aTia.stonnisi.s  be- 
twif n  the  lateral  nasal  arteriefl  and  the  aiitfrinr  elhnioidal  arlery;  hence, 
after  the  removal  of  the  turbinated  UhIv  bleeding  may  come  fmni  inyth 
sources  Ihou^'h  but  one  arterj-  is  injured. 

The  septunt  is  supplied  hy  the  A.  im.sale.s  jxwteriort'S  septi,  a  branch 
of  the  A.  spheiiopalalina.  thninj^h  the  foramen  >ph«*in)i)alulirinni.  It 
ha^  three  main  branches:  one  supplies  (he  posterior,  another  the  inferior, 
and  the  other  the  midtlle  and  [«)sterior  portions  of  the  .septum. 

The  A.  ethnioidalis  anterior  and  the  A.  ethuioiUalis  jxtsterlor  are 
disfribiifeil  Ut  the  anterior  and  die  superior  porlioiw  of  the  .septiim 
(Hate  I.  Kt^.  2).  Severe  hemorrhiifje  oeeasioniilly  attends  or  follows  an 
operation  upon  the  septum,  especially  when  the  o[)rrativp  field  inchides 
the  niiddle  branch  of  the  A.  tiit.sales  poslencircs  .sepn. 


THE  FHTSIOLOOT  OF  THE  NOSE 


The  functions  of  the  nose  are  olfactory,  phonatory.  respiratory,  gusta- 
tory, and  the  venlilatJoii  of  die  nasal  accessory  sinu.ses.  The  gustatory 
function  ill  imm  is  j>rfihably  of  lea.-it  iuiporlaiiee.  die  olfactory  of  .sec^ 
ondarv  importance,  the  phonatory  of  tertiary  ini|x>rtance,  while  the 
respiratory,  and  ventihitiii;;  fnnclion^>  are  of  the  greatest  importance. 

The  Sense  of  Smell. — The  olfactory  nene.  or  organ  of  smell,  i.s 
located  in  the  upper  portion  of  ihe  nasal  ehnmbers.  The  olfacton* 
tierve  tFig,  3)  is  di.stributed  over  the  attic  of  the  nose  as  for  downward 
as  the  ii]>ppr  ntarfrin  of  the  middle  turbinated  lM)dv  and  on  the  septum 
(ivr-ra  r-orres|MKniin^;  an'a.  A  kiiowh'»l^'«'  of  the  ntfii  of  disiribnliori  of 
this  nerve  is  of  practical  inipurtaili*  in  the  diagnosis,  prognosis,  and 
treatment  of  i-ertiun  diwases  of  the  nose.  If  there  is  anosmia,  or  lass  of 
tlie  sense  of  smell,  the  i)uestiuti  ari-sts  as  to  whether  the  iui]>iiirment  is 
due  to  a  degenerative  change  in  the  nerv'e  itself,  or  to  an  obstruction 
tt>  the  entnince  of  the  odorifentus  particles  or  emanations  to  the  terminal 
eell.s  of  the  olfactory  nerve. 

The  le.sions  may,  however,  l»t'  intracranial,  in  which  ea.se  there  may  l»e 
no  evidence  of  either  an  oK-itruetive  le.sion  or  of  degenerative  changes 
hi  the  attic  of  llie  no-se. 

Tlie  loss  of  die  sense  of  smell,  while  not  companible  lo  the  loss  of  the 
tui3al  respirator)'  function,  is,   nevertheless,  attended  by  coasiderable 
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inconvenienM.  'I'he  plea.sure  experipmrd  Iiy  [Ik*  rL-iNj^tiition  n\  certain 
ock)rs  is  longwl  for  bv  tlwse  attWtwI  bv  unM:«uii».  More  than  tliis.  tbt-v 
liavc  lost  i)i»-  of  tlie  si'iisfs  whcrt-by  itit-v  are  pncuwlr-*!  from  harm  hy 
certain  sulwtaiK-es,  as  anmionin,  »•(<■,  H_v  its  aid  we  art*  WHriictl  of  the 
near  approach  of  decaying  matter,  or  other  foiit-snu-lling  and  luisanitary 
substiuices.  In  the  lower  aniuials  the  sense  of  sna^ll  is  of  iiiu<-h  Krcalcr 
utility  in  seekiiijf  fooil  and  in  detectiiy;  the 'approach  of  huiiters  and 
animals  intent  upon  their  destnirlion. 

Phonation.— 'i'hf  function  of  the  nosp  in  speaking  and  sinping  Is  so 
ini|>urtuiit  that  Jeunc  de  Keske  has  said  dial  the  rnort'  he  studici  the 
«x>ice  the  more  be  is  convinced  that  it  is  a  (|ue»Cion  of  Llie  nose.  I  have 
often     noted     lliat     {K>piilar 

public    speakers    had    well-  Pio.  8 

devchipcrl  nasal  rcsonaiiw, 
while  speakers  lacking  reso- 
nance bad  difficulty  in  hold- 
iiig  the  attention  of  ilicir 
audiences.  \\'1iile  the  initial 
tone  is  pnxluced  by  the  vibra- 
tions trf  tlje  vocal  cords,  the 
voice  U  decidedly  unpleasant 
aiKl  unnnr.si<'al  if  it  is  not 
ridi  ill  overtones  from  ihe 
resonance  chainliers  of  the 
nose^  throat,  anrl  chest.  (Sec 
The  i^i'ifji'>g  Voice.')  The 
nasal  chamlHTs  and  accessor}* 
cavities  an?  of  prime  im- 
portance in  voice  production, 
uihI  any  oltstrnctton  from 
swelling  of  the  mu«-oiis  nteni- 
brane,  d<Tflection.  or  otlur 
lesion  of  the  septum  so 
materially  alters  the  i)uality 
of  the  voiiT  as  to  make  it 
disagreeable  and  inartistic. 

Nasal  Kespiratiou.  —  As 
ticfore  stated,  the  respiratory 
function  of  the  nose  is  die  most  ini|Hirt»nt.  'Hie  nasal  chambers  arc 
more  than  mere  lubes  ibrcHigh  which  air  i>  cJrawn  into  the  hiiij^s;  they 
produce  certain  changes  in  ihc  air  which  prepare  it  sn  that  (he  normal 
(raiisfusion  of  ojtygen  itnd  carlmn  dioxide  may  take  place  through  the 
walls  of  the  air  vesiclrs.  llie  re.'ipir:itr)n'  FuiKticnis  of  the  nasc  are 
threefold,  namely:  (a)  To  tcmpi'r.  |/i)  linniidify.  and  ir)  filter  the 
in.'sj>ire«i  ."iir. 

E\periiiient<)  have  demonslraled  that  no  timltiT  whai  the  temperature 
of  tlie  air  may  l>e  Wfore  it  is  inhaled,  it  is  raised  or  Iowere<l.  as  the  case 
may  be.  to  near  the  body  temperature.    The  delicate  .'rtructures  of  the 
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ShowinK  tli»  iu«a  ol  dinlribiition  of  \he  oltsfUny 
tflrtiiiuul  nrrvr  i.-i*lk  in  thr  ImriiBti  mnc.  *l  Iw  irltmiular 
flii|i  n  llw  Mitfliini  Itimnl  EipWAnl;  tlip  urMi  of  ilialrlltu- 
tioii  »  |iii.iii»<l  <<•  thv  KKion  ol  Ih«  •up<-Hi>r  Ittrbinnl, 
lUitl  U  Mir(«''pOri<tini{  iirni.  nf  ihr  M-iitiiin.  Uin  miiMlfr 
turbiniil  rvrviviiiK  le*  or  no  nlfiu<tor>'  t*\\'. 
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liecppr  respirator)-  truer  are  iliereby  proteclwl  imainat  the  great  varia- 
tions ami  extremes  uf  tenijKTaUiTv. 

It  has  idso  iMvti  shown  ihiil  ihi'  iiir  in  piLssiiig  thrfiu«;h  the  nasal  rhani- 
IxTs  nii'ives  iimlsturt!  froiii  the  tuLsai  iiiufous  ineiiibi-Bm'.  The  iiiut-asa 
of  the  luwer  respirator^'  irnrl  and  the  epithelial  walls  of  the  air  resides 
of  the  hni;;s  are  iliiis  pnitpi-ti-d  TnHii  the  varviii;;'  humidity  of  (lu-  ainit»- 
sphere.  In  pu-s-siti-^  through  the  nose  tliu  air  is  rai-sfil  lii«iially)  in  Ifiu- 
peralure.  Ihii:^  eNpaiidiilg  il  and  increiisin;^;  it.seapaeity  to  absorb  moisture, 
'['he  "swell  bodies,"  or  ereetile  tissue  of  the  nose,  and  the  .seriini-seeretinK 
glands  of  the  tmsal  inlieosa  cive  off  moisture,  whic-h  Is  rapidlv  liikrn  up 
by  the  evpaiidefl  air  and  earrietl  to  the  lower  rcspiraii>ry  Irael,  where 
the  sertim-seereting  orjjans  are  much  lea*  <leveIof>eil.  Il  has  been  esti- 
mated thai  apprnxinmti-ly  one  pint  of  .scrum  is  llius  lran.sferred  from  llie 
nasal  cavilifs  tn  the  lower  resjjiratorv  (racl  in  lweiity-f»»ur  honrs, 

The  iKU't  of  the  nasal  .siruetiires  which  .swrete  most  of  the  serum  is 
generally  suppnwed  to  Iw  the  "swell  bodies."  or  erwrtile  tissue,  lonited 
chiefly  along  the  free  bonier  of  the  inferior  turbinated  Ijo^Hps,  and  on 
the  [H)stenor  ends  of  the  liiiildle  and  inferior  turbiiiiiled  biMlieri.  'I'lie 
latter  portions  sometimes  become  enlnrged  and  form  the  so-t-illed 
mull»erry  hypertmpliii's.  It  is  probable  thai  tlie  miicuiis  fjlands  alsi) 
secrete  wnie  of  the  serum.  The  "swell  bodies"  are  under  the  control 
of  ihe  vasTHnotor  nervous  system,  which,  nnder  normal  (conditions, 
regulates  llie  supply  of  moisture  to  meet  llie  demands.  If  the  air  is  <lry 
the  "  swell  b^xlies"  enlarge  and  l»eeonie  just  active  enough  to  fully  .saturate 
the  expanded  air  in  the  nose;  wfiercas  if  tin*  atnuispfuTr-  is  humid  Ihey 
are  less  active.  Wlien  an  olwtruetive  lesion,  or  catarrhal  inflamma- 
tion, is  present  ihe  "swell  bodies"  and  glands  do  not  n'Spond  normally 
In  Ihe  alniosplu'ric  condiliotus.  lience  the  air  is  not  proiH^riy  humidiiiwl 
in  its  pa.4sage  ihroiigli  the  nose.  The  treatment  of  tliese  conditions 
should  be.  therefore,  so  rJii'eetcd  as  to  restore  the  ""swell  ImkUcs"  and 
glaiuU  to  thfir  nonnal  a<'tivity.  In  order  to  do  tins,  it  may  he  tiece.'f.'mry 
lo  give  slabilily  to  the  vasinnotor  nervous  system  bv  jndic-itius  bathing, 
outdiKir  e.vejrise,  etc.  In  lulditiLm,  lot-al  masauge  of  ihe  mucous  mem- 
brane and  other  irealmeni  may  lie  neee.ssary.  .'^U:^gical  interference 
shoulil  always  lie  accumplislie*!  ivilii  rwpect  to  the  location  of  the  "si^ell 
Ifodics."  care  being  exercised  to  avoid  their  destrurtinn.  except  in  those 
ca-ses  in  whi'ch  they  have  Hnder!5>ne  consitlcrable  liypertropliy.  The 
surgery  of  the  middle  turbinale<l  body  may  l>c  practi.scil  with  nuich 
greater  freeiloin.  lieeause  It  does  not  hav.'i  so  rniK'h  to  do  with  the  respira- 
tory functions  of  the  nose.  The  inferior  turbinated  IkkIv,  however, 
should  l>e  treated  surgically  only  when  its  secrefnri'  function  is  largely 
destroyed,  or  when  it  is  .w  enlarged  by  hy[M'rtn»phic  or  hyperplastic 
changes  thai  it  obstructs  nasal  respiration. 

That  the  nose  is  a  filter  is  evident  upon  in.speetion  of  the  secreliitiis 
and  the  vibrissic  of  the  vc-stibule,  as  diey  are  loaded  with  dirt.  The 
vihrissie  giuinJiuw  the  atrium  of  the  nostrils  act  as  a  coni-se  lilter.  Ihe 
larger  particles  lodging  on  them,  the  smaller  one-i  entering  the  na.sal 
cavities,  where  they  are  caught  upon  the  irn-giilar  surface  of  Ihe  moist 
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mucous  riieml>rane.  'Hie  lower  air  tract  \s  thus  proteoled  from  the 
irritnlion  ivhjcii  woiili!  ttlherwise  resiill.  V.  V.  C'obh,  uiwler  tlie  Hireclion 
of  I-'nilerifk  ("oolidgc,  of   llunart]   I'niversitv.   has  shown  bv  a  loi^ 

ries  of  cx|trrinipriLs  ihiil  the  si-crciioiis  |x).slmor  lo  the  vcsiihiiles  of  the 
nose  arc  stml«.  thus  demuiuitrutiti^  the  ^itul  phvsiologietil  iiiipcirlaiii-c 
of  the  vihriss.v  ami  the  sterili/.ing  <)iulity  of  the  na.sal  secretions. 

The  Gtistatory  Function  ttf  the  Nose,  -'llie  real  gustalon-  nr 

lasle  sense  i.-wwl,  Mjiir  acid.  Miter,  ami  suit)  is  supplied  bv  tlie  dis- 
trjhtitioD  of  the  f;1ossnphar}*n^al  and  llie  fifth  nerves  to  iJu*  faiiees  and 
IliK  base  of  the  (onpue.  whereas  the  ilelicate  Havors  which  pive  so  nmch 
pleasnrr  to  ihe  consiitnplton  of  foinls  and  linnks  are  apprecialeri  ihmiigh 
the  olfaciorv  nerve.  If  ihc  iM>stril>  an'  cIik^ciI  anil  ihe  cvi's  ciivereil  it 
is  alioOMl  im]Ki<Mihle  to  di^tin^nisli  lM-l\i'*,fn  (-(>tT<-e  and  water  tjf  die 
same  (empemture.  as  liie  aroninlir  Huvor  cannot  tie  RpjtreciateiJ  by  llie 
nose  when  ilosed. 

VentiLition  of  the  SinuMS.—  I  have  a-wumed  a  fifth  fiiwiion  nf  the  rose 
-  the  ventilation  of  tiie  an-cison."  sinuses-  which  has  iioi  heretofore 
been  descTil»cd  under  the  pliysiolojiy  of  the  nose.  It  is  obvious  lo  anyone 
who  has  had  an  abundant  opfioniinity  of  otmervin^  inflammation  of  die 
sinuses,  that  ventilation  is  a  prime  ret|uLsite  for  llie  inaiiilciianre  of  the 
niucoua  membrane  of  these  cavities  in  a  healthy  condition.  Any  inter- 
ference with  the  venlilalir>n  of  these  cavities  lowers  the  resistant  nf  the 
mucous  tnembrnne  and  the  diniiiiisheil  atnoniit  of  oyyjfcn  allou's  ihe 
Mt-rt-iinn  l)i  under^ii  nipitl  de(-i>iii{Kt<^tion. 

Suniniar\':  The  functiinis  of  ihe  nu-^e  are  fivefold,  namely: 

1.  Olfaclorv,  loeatcrl  in  the  aide  of  the  n<ise. 

2.  I'honatory.  enriching;  the  voice  by  overtones. 

3.  Rcipiraton". 

(o)  The  air  is  wamteil  or  tciniM'n^r)  to  or  nearly  to  Ihe  l«iily  lenipera- 
ture  in  piix^in*;  throiii'h  the  no*e,  thereby  preventinj^  .Jiork  ami  irritation 
to  ihe  nuKHisa  and  air  vesicles  nf  the  lower  n-sninilory  Iraci. 

(6)  'Hie  air  U  expanded  by  the  warmth  of  the  na^l  ehaiubers,  and 
its  capofitv  to  absorb  the  moisture  thrown  off  bv  the  "  .swell  Ivodies"  and 
mucous  j;lands  is  increa.sed.  The  niiieosa  and  air  vesicles  an-  thus 
molstenetl,  or,  nt  least,  their  moisture  is  iu>t  alcMirlied  (tin-  air  lieinfj 
aln-ady  satnnttcfl  in  its  pussn*^*  ihrout^h  the  iiixsc),  iind  irritation  is 
prevented.    'Ilie  now  keeps  the  iiispire<l  air  in  a  state  of  saturation, 

i&)  The  air  is  fdiered  in  its  pussajje  throtiffh  Ihe  nose  by  the  vihrisaa' 
and  the  moist  mmxjus  memiinme.  'I'he  irrilulioii  to  tile  unjco.su  and 
air  vesicles  which  wo4jId  otherwise  occur  is  (hus  prevented. 

4.  'Hie  jnistaton'  (ojfactorv)  sense  complements  the  sense  of  taat«. 

5.  llie  \-eniilation  of  the  accessorii-  sinuses  maintains  the  normal 
resi*tjmpe  of  the  nnieous  membniiie  and  pre\'ents  the  mpid  decompo- 

Ltitioii  of  the  secretions. 
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CHAPTER    II 

THE  NOSE,  THltOAT,  AND  EjVR  IN  RELATION*  TO  GEXERAI. 

>1JCI>1C1NE 

The  writings  of  William  Meyer,  of  Copenhagen,  William  Daly,  of 
Pittsl>ur|y[,  ami  K.  P.  Fried rt'ich,  <if  1^'ipsic,  have  ^ivon  a  breadih  to 
rhiiinli)g\',  laryng«logy,  jiml  utok-^y  which  they  did  not  liave  in  the  days 
when  practi<T  alonp  thesv  lines  was  re^rHtrlefJ  iis  a  ".sjxTialty."  With 
this  broader  view  ihey  are  now  rtpirdnl  as  ihe  pursuit  of  the  praeliec 
of  general  medicine  and  surgery,  with  special  rcferenee  to  the  dia^ttosis 
and  tpeatinent  of  diseases  in  general,  and  those  of  the  nose,  thrtml,  and 
ear  in  particular. 

A  proper  compn'hen.sinn  of  the  relation  of  the  nose,  throat,  and  ear 
to  fteneral  iiierlieine  and  surpery  will  lie  faeilitatcd  by  a  brief  annlysLs 
of  the  interdependence  and  eoordinatiori  of  the  vari(»us  orgnn.s  and  |>tLrCs 
of  the  body. 

ELEMENTART  FACTS 

(a)  The  Breathway.  Tlu-  upper  n'spiratory  tract  is  the  ehainH-I  in 
whit^rh  tlie  air  is  prepared  for  the  inti-rehaiige  of  giiA(»  which  lakes  place 
in  the  air  vesicles  of  the  Innps.  The  nose  is  esixvially  eonrerned  in  the 
prwress  of  humidifyinp,  warming,  and  lilteriiig  the  in.spire<l  air,  and  it 
IS  obvious  thai  any  diseiuse  or  obstruction  that  intcrfcrc-s  with  these  physio- 
logieal  pnK-e.ssi'H  will  atre<'t  tin-  transfusion  of  gase,s  through  ihceaplllanes 
of  tlie  walls  of  tlie  air  vcaick's.  The  ali5i)r|jtion  <if  oxygen  by,  and  the 
elimination  of  earlKtn  dioxide  from,  llie  blinid  will  not  ocettr  in  normal 
ratio.  The  blood  will  lie  delleient  in  oxygen  and  surehargiil  with 
earljon  dioxide.  As  oxygen  is  essential  tn  the  prott'sses  of  assimilation 
and  nutrition,  its  lessened  (juuntity  in  the  bloTMl  give.s  rise  to  certain  dis- 
turbed c<m<lilions  of  the  digestive,  the  assimilative,  and  the  nutritive 
functions.  The  presence  of  ark  excess  ttf  carlxjii  dioxii  le  also  adf  Is  to  these 
disturbances.  It  is  well  known  llial  the  c.\cc?*.sive  accninudation  of 
carbon  dioxide  in  the  t>lood  acts  «.s  a  poison  to  the  leukoeyies,  thus  inter- 
fering with  their  functional  activitj*.  A  normal  utnoiint  of  carl»on  diojude 
in  the  blood  favors  the  assimilative,  nutrilive.  and  leukocytic  prot^sses, 
anil  it  is  only  after  a  greatly  inereasisl  amount  of  it  is  present  dnti  there 
are  marked  dis turban* vs.  It  not  otily  interferes  with  tlie  activity  of  the 
leukocytes,  but  also  with  other  cellular  stnietures  of  the  liody  as  well. 
The  combined  etfect.  therefore,  of  an  IntTeased  amount  of  carbon 
dioxiile  and  a  diminished  (piantilv  of  oxygen  En  the  blood  is  to  pro- 
■luei>  getieml  anemia,  indigestion,  niula&.similation,  malnutrition,  and 
infectious  processes. 
(26) 
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The  xanthin  ^^ttiip  of  toxins,  inrludin^  indicait,  are  thrown  into  the 
fin-ulatioii  ami  (jivp  ri.se  to  certain  nervous  phenomena,  ai  resllessiittw, 
peevish nes.'i,  headache,  n>ental  drprt'ssJon,  apni-w-xin,  and  a  gt'iwral 
feeling  of  niulai.sp. 

Tlie  digestive  dixturljances  are  still  further  increased  l>v  the  ingestion 
of  the  infected  secretions  from  the  epipharvnx  and  the  tonsils.  Pntre- 
favlivf  as  well  as  pallio^tiiic  Utetena  are  -swallowed  with  llie  sern-licms 
from  the  n»se  and  ihniai,  and  give  rise  u>  what  is  ccinininnlv  known  tvi 
(■hronic  dyspepsia,  or  indigestion.  It  is  probable  Uiat  i!ie  piiirefactivL- 
jiferms  are  more  pnlrnl  in  this  connection  than  the  stir|»t<xia'fi  jind  die 
staphyltH-iK-ci.  'Hn*  conditiotis  of  the  nose  and  liiroaf  which  most  coni- 
iiiniik  give  rise  to  this  kind  of  di-»cliarge  an.-  nasal  stenosis,  utrophie 
rhinitis,  chronic  rhinitis,  ainuiliSf  epipiiorji-ngeiLl  catarrh,  ami  chronic 
fuUicuhir  tun5it)itis. 

Then*  are  (vrtain  comlilions  of  the  stomach  and  of  the  intesliiial 
tract  whwh  affect  the  imutai-s  ineniliratic  of  the  up|»T  re-spiralorv  tract. 
If,  for  example,  there  is  chronic  indigi-stlon.  ihtre  is  al>«i  niala.ssiinilalion 
uikI  faidty  nielal«)lisin.  'Hu'  imperfect  priHliicls  of  imhgestion  an*  in- 
coniplelely  oxidized  and  are  thnnvn  into  (he  circulation,  where  diey  irri- 
tate the  mncoiLs  nn'mhranc  of  tlie  mwc,  as  well  as  the  vasonioti>r  nerves, 
Uiu.'-  caa-vilig  local  <-ongestion  and  oveniutrition.  The  secretions  of 
the  glands  of  the  niueoiis  mrmhrane  of  the  iip|ier  respiratory  tract  are 
alttu  tlienthv  niodiftt^d.  tliu.s  priiiis|M)sing  to,  or  al  leuM  intensifying,  the 
catarrhal  dii*ea»e  present.  In  the  same  way  hyfieracidity  and  suhaeidity 
of  the  stomach  may  indirectly  irritate  the  miicosn  of  the  nof;**  and  (liroal- 
C>i»c  of  the  most  potent  influences  exerted  l>y  the  proilucts  of  inillgestion 
b  through  tlte  reHex  nervoiu  .sy.*itrm,  pharyngitis,  hvpersensitiveness, 
snecKing.  etc.,  Iieiiig  i]ip  din'ct  expression  of  ilits  condiijon. 

In  atuny  of  the  stomach  there  is  n  putrefactive  f(»rination  of  giuies, 
which  act  reflexly  ami  tlinaigh  the  circniatory  sy.Htem  on  the  mucous 
EDenibrsine  of  the  upper  re.<tpirulory  tract  and  cause  phcn4>men»  quite 
.^imflar  to  tho.sc  just  nieniionefj.  Another  condition  which  is  tjuitp 
siroibu*  in  many  n*si»ect-v  to  the  foregoing  is  that  which  iK-curs  in  gout  or 
tithemia.  In  conneelion  with  this  dis<-a.se  the  larynx  rtnd  the  ])har\nx 
are  particularly  affected.  In  the  pharynx  there  may  Ih^  itching  iM-hiia) 
Ui«  pillars  of  the  fauces.  assrK-iated  v>kU  a  similar  irritation  in  the  external 
akeatu,-!  of  the  car.  Some  ol>ser\'ers  regard  these  signs  as  cliiiRH-teri-stic 
nf  gun  I. 

UTten  such  s^Tnptoms  appear,  the  administration  of  calomel  and  the 
btearlxinate  of  .soda,  followiil  in  twelve  hours  liy  n  saline  purge,  will 
ifi*'e  marked  relief.  After  this,  teaspoonful  doses  of  the  phasphate  of 
soda  should  lie  given  two  or  three  times  dally  for  a  few  weeks. 

Vomiting  and  enielation  of  ga,ses  fniin  the  stoniach  exert  an  irritating 
effect  upon  the  mucous  membrane  of  the  pharynx,  the  epiphnrynx, 
and  the  nose.  The  irritation  is  due  to  biochemical  as  well  us  mechanical 
cau9*^.  Tatarrhal  inflammation  in  the  epipharynx  is  thus  pi'r[>ctuated, 
and  may  finally  extend  to  llie  Kuslachiaii  tulie  and  the  miildlc  ear,  and 
catue  tinnitus  aud  deafne;^. 
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^  THE  hO&R  AS'b  ACCK&fU)RY  SINUSES 

(Jt)  IntimaU  Relations  between  Organs.— All  tlie  ort;iins  of  thf  ImkIv 
are  more  or  It-ss  iiiiinialrly  ftmiMTle*!  I>y  the  viiscular,  the  lynipluilic, 
and  iiervuiis  .sy.slfiii.s,  heiice  tiisli]rl>anvt*.s  in  one  more  or  k-ss  aflect 
the  other*.  The  hlocwlvpssrls  and  the  lymph  channels  earn-  toxk-  and 
infeetive  matt'rial  to  till  the  or^an-s  of  ihe  Ixxly.  including  the  nase, 
throat,  and  ear,  and  llnis  infliieiKf  the  fnriclional  and  the  |>;)(]H)l(jpicai 
processes  in  iIu'.-m.'  orj;aii.s.  While  the  data  considereil  under  this  snlijcrt 
soniewlmt  overlap  ihose  I'oiL-iidered  under  (o),  it  is  well,  nevertheless, 
to  emphasiTe  certain  fcatnn'-s  more  prominently  in  ihi5  connection. 

Anentiii  i.s  a  condition  of  dte  bltxal  due  to  various  cau.ses,  and  often 
gives  rise  to  oollajjse  of  the  erectile  tissue  of  (he  nose.  Tliis  U  u.sually 
s|)oki'n  of  as  "rhinitis  witti  i-olliip-se  of  the  liirbiniited  Ijoilies."  (S« 
lihlnitis  witli  Collapse  of  the  ".Swell  Bodies.'") 

On  the  other  hand,  another  <nndition  of  the  nasnl  nuienas  memhranr 
which  may  caiuie  atiemta  insteiid  of  lieing  a  result  of  it,  as  n-lateil  in  the 
preceding;  paragraph,  !.*  atntphlc  rhiniti-s.  It  is  chanictenKcd  l>y  anenda 
which  is  firoliaiily  due  to  the  absorption  of  toxic  material  from  the  nose, 
and  to  Uie  loss  of  the  respiratory  functions  of  the  nose. 

If  the  lymphatic  ve-ssels  are  char{,'ed  with  infective  material,  which  w 
finally  transferred  to  tlie  blwwj vessels  and  tissues  of  the  entire  Ixwiy,  a 
state  of  general  toxemia  is  induced,  the  nose,  thniat,  and  ear  ]>arlicipating 
in  the  di.slurljed  processes.  On  the  other  hand,  (me  of  the  coruuiontwt 
clinical  pictiire.s  i.s  that  wherein  the  lymphatic  gland.-)  are  enlarged  by 
suppurative  di.sea.se  of  the  ear,  nose,  iirul  ilin»al.  Thi-s  subject  is  dis- 
ou.s.'ietl  more  fully  lu  the  chapter  un  the  (  liiiical  Anatomy  of  the  Tonsiis, 
I  wish,  however,  to  empha.size  the  inHucnce  of  suppurative  di.seiLse4 
of  the  ear  upon  the  lymphatic  glaucU  of  the  neck.  As  the  ear  is  more 
intimately  conneclwl  with  ihe  lymphatic  glands  of  the  posterior  triangle 
of  the  neck,  it  is  to  the  j;1ands  in  this  rej;ion  that  we  .should  l(»>k  for 
enlargement  in  inHamm.itory  iliseitsf  of  this  organ. 

The  close  appntximalion  of  ihe  nmcous  jtienilirane  of  the  nose  and 
ear  to  the  coiiteniJi  of  the  cranial  canity  may  also  give  rise  to  serious 
consecpiences  by  the  convey»nce  of  infective  material  thereto.  Brain 
absres.s,  meningitis,  .septic  thnujilK>phlcbiti.s,  etc.,  may  lie  Urns  cause<l, 
although  the  usual  channel  of  iin'a.<iion  Is  through  a  necrotic  area  in 
the  flotjr  of  the  cranial  canity. 

The  nervous  system,  when  disturbed  in  its  function.  neceMsarily  influ- 
ences the  up[KT  respirator^'  tract,  »s  well  a.s  other  parts  of  the  body. 
We  may  thus  have  vaaomolor  rliiuiti.s  and  astJima.  as  well  as  certain 
functional  <iLsturlmm'es  of  the  enr  and  the  larynx  a.s  a  re.iult  of  a  disturb- 
ance of  the  general  nervous  .sy.stem. 

Ilt'steria  proWbly  comes  under  this  heading,  and  while  it  Is 
flemoiistrable  histologically;  it  may  luive  a  histologtenl  basis.  Hvslerio 
of  the  nose,  ihraal,  and  ear,  as  in  other  part>  of  the  body,  is  charaet*'Hzed 
by  a  disturliance  of  those  functions  which  are  more  particularly  under 
the  L-ontrtjl  of  tlie  mind,  the  in\oluntfiry  functions  not  l>eing  affected.  In 
the  larynx,  for  instance,  the  normal  nspirniiir)-  inovemenLs  are  not  dis- 
turbed, as  they  are  invotuntarv;  wti('rea.s  the  mox-etnents  of  the  larjiuc 
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which  are  conrcrnccl  in   the   produciiori  i>f  speech,  being  under  the 
conlrol  lif  ihe  iniiKl.  are  voluntary,  aii<i  are  atFected. 

Hay  fever,  lan-ngcHl  crMigh,  snei-zin^,  hronrhial  aslhina,  anesth^'sia 
and  hypetvstlicsia  of  the  inucou.s  inemhraiies  of  (he  eur,  iu>se,  aii<)  ihnmt 
are  rejirjc  ]>henonieiia,  which  may  resuh  ftxitn  the  irritation  of  the  nervous 
sv^teni  by  the  tuxic  uiateriHl  in  (hircirviilatiun. 

Another  verv  in)|><>rlaiit  disease  gt*nerally  repinlcd  as  due  to  itifeitioii 
of  the  bloofi  is  rheiimatir  frver,  or  acute  articular  rheiMiialisnj.  The 
gateway  of  infection  is  often  through  the  tonsils,  or  some  portion  of 
■Waldever'.s  rinp.  'Vive  thrtxat  symptoms  of  this  ijiscase  are  a  reddened 
pharinx,  with  a  dt-rintn)  or  cin-iini.scTil>e<t  inHiiitiiiiatioti  of  ttic  larynx, 
rvlnfs,-*  and  swelhng  in  the  arytenoid  region,  and  sdnieliiues  fixation 
of  the  arytenoid  cartilaj;<^-».  Pain  and  diflieully  in  phoiiatiun  and  deg- 
lulitibn  may  also  be  present  in  rheumatic  fever.  Tlie  physician  jshould 
not  only  l*«)k  U|khi  tlie  tonsils  as  die  portals  of  infection,  but  he  shoidd 
l<K)k  to  the  pharynx  and  larynx  for  some  .symptoms  of  the  rheiinuitism. 
Acnte  rheumatic  fever  also  givrs  rise  to  certain  symptoms  which  are 
not  commonly  ntfi^nized.  For  example,  it  may  cuum*  nosebleed  in 
chihlren,  and  in  some  cases  is  umlnuhtetny  the  caii-*e  of  eliorea. 

AtaUiria  \h  another  disejt'ie  aJfcflinf;  the  bliXHi  which  gives  rise  to 
certain  symptoms  in  tlie  ear,  n<»ie,  and  thn)at.  Mastoid  pain,  and, 
|Jndeod,  mastoid  suppuration,  has  been  oljserved  in  which  the  maliiriul 
clement  was  prominent.  In  view  of  some  recent  obsenatioiu;.  it  may 
lie  (inesliom-*!,  however,  whedier  these  cases  were  distinctlv  malarial 
in  their  origin.  We  imw  know  thai  then-  an-  certain  septic  comlitions 
which  give  rb*  to  symptoms  so  nearly  like  diose  due  to  tlie  plasnuKtiuni 
of  malaria  that  it  may  he  questioned  whether  these  cases  were  truly 
malarial,  or  whether  they  were  septic.  It  is  known,  however,  that  the 
tuaUrial  poison  may  cause  na.-ial  hydrorrhea  an<l  vasomotor  rhinitis. 

Tlie  lihi«Hlves.s('Is  and  lyni]ihve."^sid.s  arc  i-hiiiuiels  of  (luumunicjilinn 
between  tlie  thwat  aixl  llie  appenilix.  In  certain  cases  of  appendicitis 
it  ha."*  Iieen  alwiwn  that  sireptowK-cus  infection  wa.s  prcsc^ni  Iwith  in  the 
thnwt  and  in  the  apiwudix.  Another  pixfsible  sounv  of  comuiunication 
in  these  ca.^es  Is  ihronph  the  aiimcnlary  tract. 

(e)  The  Digestive  Tract.— The  digestive  tract,  which  pn-pan-t;  the 
CockI  for  tisMie  Iniilding.  Is  atfcct^l  by  the  putrefactive  and  the  patlio- 
gtmir  micnWirganisms  from  the  nn.se,  lhn>nl,  iinil  car.  The  primary 
trealn)eii(  nhuiild  Ik*  addressed  to  Uie  r^^Iicf  of  the  diseased  condition  of 
tlie  npjirr  n'spiratory  tract,  rather  thiin  to  the  .itnniach  and  the  intestini'S. 
The  presence  of  dyspepsia,  or  other  fiinctioiuii  disturbaiices  of  the 
.*itomaeh  and  the  intestines,  should  load  to  the  examination  of  the  nose 
and  ihroaU  with  special  reference  to  the  discharges  from  diem,  which 
may  Ije  swallowr*]  by  the  patient.  <')n  die  other  hand,  if  there  is  an  irri- 
table state  tif  the  nasul,  pliarytigenl,  aiifl  lar^ngi-al  nnictais  ntcniliranes, 
which  is  not  explained  by  ariy  local  soun-e  of  irritiition,  careful  attention 
shonld  Ih'  given  to  the  (Himlition  of  the  stomach  and  the  intestines,  or  to 
th«r  organs  nf  digestion  and  assimilation  in  general,  with  a  view  to  detei^ 
mining  whether  ihey  are  properly  performing  their  functions.    If  they 
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are  not,  the  mitrilive  proportit's  of  ihft  food  nre  thrown  into  the  ciivula- 
tion  iiufifrfiH'tly  or  insuHiriently  prppareri  for  their  purposes.  The 
irriliiliun  tliiis  carritvl  ui  tlic  nasnl  iiiticoiis  niemhraiip  and  to  tlic  ihtvcs 
aupplyittj,'  il  may  !«■  tlu-  cliierf  vnum-  of  ihr  Ioi-hI  ilislurlmnci'S.  It  is  olivious 
tbut  under  these  fireumstanccs  the  treatment  should  l>e  addressed  (o 
the  rorret'tion  of  ihe  disorders  of  die  digestive  tract,  rattier  tliun  to  the 
nose,  thniat,  and  tar. 

{fi)  Excretory  Organs.— The  funetion  of  the  vxvn-tnry  firmans  is  to 
throw  *iff  the  refuse  material  formed  during  the  pna-esses  of  nutrition. 
The  refuse  cnnsisLs  not  only  of  thr  niiiterial  not  needed  for  the  nutrition 
of  the  iKidy,  Imt  alsn  of  ilic  loxl*-  itialertal  ajid  the  half-way  pnwhifls 
of  oxygeiiatloin  already  referred  (o.  Hence,  any  iuipaintient  of  thf 
functions  of  tliese  orjjans  results  in  an  excess  of  toxie  maleriaj  in  tile 
blood  and  ihe  lymphatic  -lessels,  thereby  causing  congestion,  irritation, 
hypertrophy,  liype*r[>lH.siH,  or  alieretl  ser-pctions  in  the  upper  respirator)* 
tract.  'I'liis  feature  of  ihe  subject  is  iiitiimilcly  asHx-iated  wiUi  (hose  in 
the  preceding  parajjraphs. 

The  ithiti  and  the  ki>lnfij.i  are  the  chief  excretory  organs  ui  llie  iKMly. 
We  will  disiTil-fS  the  skin  with  a  brief  i-eferenc-e  to  the  fact  that  eewnia 
lupus,  etc.,  atJ'ecting  other  p<)rtioiis  of  the  iMwiy  may  also  involve  (he 
external  nose  and  external  ear.  Or,  (lie  pathogeni<'  processes  may  begin 
with  the  skin  of  die  nose  or  (he  external  ear,  and  extend  to  other  parts 
of  llie  biwly.  We  will  also  incidentally  slate  thtit  erysip-Ias  of  the  nose 
mav  involve  the  nasal  nnifous  nienihranc,  mnl  that  erysipelas  of  the 
skin  over  rhe  mnstoicl  priicess  mav  extend  U^  the  middle  ear  and  the 
mastoid  cells,  or  even  to  the  cranial  cavity  through  the  lymphatics  and 
the  bloodvessels  of  this  region. 

The  kidneifff,  however,  are  tfie  excretory  organs  which  chiefly  interest 
us  in  this  connwtion.  They  may  he  di-va-ie*!  by  prolonged  infection  in 
remote  part.H  of  the  I^hIv,  as  in  the  iiiisal  simlSI'^i  or  llie  abeolar  pnH'CS.sta 
— pyorrhea  alveolaris.  Bright's  disejise  umy  manifest  it*  earliest  symp- 
toHLs  in  the  miicou.s  inenibrane  of  the  throat.  The  throat  symptom 
tToinplnined  of  is  driiiess.  This  same  syiiipt(»ni  nniy  also  Ix*  present  in 
dialx-tes.  l)ial>etes  is  mentioned  here  not  bccaiise  il  is  a  disease  of  the 
kidneys,  hrit  because  its  chief  .symptom  is  to  he  found  in  tlie  examinatitHi 
of  the  excn-linns  inmi  tin-  kidneys. 

When  II  paiicnl  coitiplarri.s  of  |H'rsiatent  dniiess  of  the  pharynx  his 
urine  sla»uld  be  tested  for  albutuin,  cjist**,  and  sugar.  In  some  cases 
albumin  will  not  he  found  at  first,  but  after  a  few  years  its  presence  may 
be  deleCTled.' 

Kdema  of  the  glottis,  cau.sinp  lari'ngeal  stenosis,  is  often  due  to  uremia 
devekiping  as  a  n'-sult  of  Hrtglit's  disea-sc.  In  tfie  milder  forms  of  uremia 
hn>nchial  aslhnja  and  henmrrbage  of  the  upper  air  passages  are  sonie- 
tiirie^s  fnund  to  iw  the  cliicf  e\]>ression  of  the  diseiLse.  In  the  more  pnv 
iiDUnceU  uremic  conditions  there  may  b«  ajiha^ia  from  edema  cff  tiie 
brain. 

(c)  Proxiinity  of  Organs.  -The  close  proximity  of  the  orj;ans  of  the 
head  favors  a  correlated  pathological  activity.     The  eye  is  near  the 
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nose  and  has  imniwliale  coninmituation  with  it  through  the  tear  duct, 
a-s  wt'll  as  ihn>uph  the  ivuiphutics,  the  IdiHxIvessels,  and  the  iien<;us 
svstem;  henc-e  disease  in  oup  nftcii  ^ivrs  ri.sc  to  ccrtiiiii  .symptoms  in  tht* 
otbi'f.  F.x|HTiiii<>ni.s  with  cvrbihi  (i>laru(l  .soluttun.s  dropped  into  the  eve 
have  ^huwn  the  coloring  nialter  within  a  ven'  short  lime  in  the  nasnl 
nitieous  iiienibrarie.  The  insfillalioii  of  UafU-riii  yields  On-  same  n-suh.*,. 
(Minically,  it  is  not  uiicomnioti  to  observ*-  an  iTtflainnuilory  e()n<liti(>n  in 
the  eye  simultanetmsly  with  or  foilowinp  a  .simiiur  process  in  the  nose. 
I  have  often  hud  cuses  referred  to  me  by  opbthnluiolngists  who  were 
unable  to  presrrilie  satisfartory  (jla.-ise-s  until  after  I  luul  rorn-clMi  the 
n^usal  roiHtil'oii,  ii.snully  iiivnbin^  the  middle  liirbiniitiil  }hu\\  or  the 
ethmoid  cclU.  The  proximity  ot  the  mtse  to  the  ear,  n.s  welt  as  the  physio- 
ht^'ieal  eomnuinieali.>n  l)etweeii  them  via  the  Ku.staehiiiii  tube,  gives 
rise  to  a  very  intimate  rehition  ln-lvveeii  thvse  orgaiiji. 

It  hi  well  known  that  iuHammation  of  the  epipliarynx  .sometiliie.s  extends 
thmii^h  the  Eustiiehiun  iiilie,  by  continuity  of  ti>^ue,  to  the  middle  ear. 
This  condition  may  develop  until  then-  i.s  .suppurative  otitis  media, 
UHLsiimlitis,  and  CM-n  intracranial  ci>mplication.s.  A<lenoids  are  also 
u  fpviitfnl  .source  of  tni-schief  to  the  car  and  the  mastoid  process.  Tliey 
niay  mccha nil-ill ly  obsinn-l  the  Kiij.tachiaii  tiilK-,  or  iJic  ej>iphanngiti.s 
which  almrxst  invarialily  a*.ti>nipHnie^  them  may  cause  die  ear  disease. 
The  renMkval  of  adenoids  in  children  is  often  followed  by  immediate 
ffflief  of  deafness  and  <»f  suppurative  iidhininiattun  of  the  middle  ear. 

While  the  stomach  is  not  .so  closely  n-liitcd  to  the  ear  a.s  the  epiphar^iUi, 
nevcrtheU-ss  it  has  a  elast-  [mthological  and  anatomiml  connection 
tfafraigh  Uie  esupha|;us.  In  vomiting,  foreign  uiatler  may  be  for(f<l  \uUt 
the  Kuataehinn  lube  and  the  m'aldle  ear,  and  may  cause  otiti-t  media 
and  its  atlenijing  complications.  Trom  lliis  .same  nr^^in  eructations 
of  ipiA  may  aUo  cause  imlalion  in  tiie  epi]>har^'nx  and  the  Eustachian 
tul>e.*i. 

The  nasal  discharges,  esiMTially  when  lher»-  is  einpyana  of  die  rirrc*- 
tufrtf  OTKitsr*  (if  rhe  iio.se,  usually  pfl.s,s  backward  into  the  epipharvnx 
uiid  cause  irritation  and  inftamniatiou  In  tills  region.  'J'hey  also  pa.ss 
to  the  lan,-iix  aial  cause  more  or  les**  tnaible  there.  Stenosis  nf  the  nase 
inlerfernt  witJi  the  fum-tioiis  of  tliat  organ,  and  thus  allofvs  the  air  to 
pass  into  the  epiphnrynx.  (he  larj'nx,  and  the  bromhial  tuIics  in.sufficieiit]y 
warmed,  insufficiently  moistened,  and  imperfectly  tilfcrt>fl.  Irrilallon 
of  the  mucosa  of  ihe  lower  respiratori-  tract  is  thus  caused  and  gives 
rise  lu  catarrhal  intlainmulion. 

The  ear  is  separated  from  the  cranial  cavity  by  a  partition  of  bone 
which  in  places  is  not  more  than  one-sixteenth  to  one-eighth  of  an  inch 
in  thickness.  Chronic  ^uppuratiorl  within  the  middle  ear  arid  the  ma.s- 
loid  cant^'  often  results  in  necrosis  of  this  thin  plate  of  bone,  thus  opening 
a  channel  of  eommun  lea  lion  l)etween  the  niidille  ear  and  the  cranial 
cavity.  The  .tefiuels  or  complications  of  mastoiditis,  -luch  as  meningitis, 
-brain  abxress,  iteptie  tlirctmhophlebills,  etc.,  may  thus  result  fnim  ear 
lipase. 

The  Tmse  is  but  slightly  .separaiett  frtmi  the  cranial  caWty,  and  through 
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the  ophthalmip  veins  may  cause  tlm»nibopIilehitis  of  the  cavernous 
sinus,  which  is  ii.suallv  fatal. 

(J)  Infections.  Systemic  infeetinns  from  ihe  upper  respiratory  (racl 
have  alreaily  l»ei'ri  nmtv  i»r  less  coiisiilewd  in  ihih  rhaplcr  a.s  wi-ll  as  in 
the  one  on  the  Torusil-n  as  PortuU  of  Iiifef-tioii;  hence  (he  subject  will 
not  Ix*  eliilK)nitctl  here. 

{ij)  The  Central  Nervous  System.— Ii  is  olivious,  imusmuch  as  the 

central  ittTvuiis  system  siippiies  tin-  iiitierv«tii)n  of  the  nose,  throat,  aii<l 
ear,  that  in  disejuse  t)f  the  central  nenous  .svstem  llie  parts  whicli  it 
supplie^  iiiiiHt  Iw  afleeted.  In  other  words,  in  certain  diseases  of  (he 
central  nen'oiis  system  souie  of  it.<  fhanK-terlsiic  syiiiptoiiis  may  l>e 
fniir^l  ill  the  up|jer  respirat(.»ry  tract. 

In  laU'-s  Horsjilis  there  may  l>e  ccrtjiin  motor  laryn^al  <Usturhnnces, 
nhich  may  he  either  Mlateral  or  unilateral.  There  may  be  ataxic  niove- 
mt-nts  "f  the  vocal  cords,  laryngeal  crises,  as  spasmodic  cough,  may 
he  present. 

]'2ar  syniptums  in  lalw.-*  are  rare.  The  crichlear  and  vestibular  nerve 
endings  ninv.  however,  lie  congested.  In  this  evint  there  will  l)e  dirain- 
i.she[|  or  entire  absence  of  Inme  ettnduelion  and  hearing  for  the  higher 
tone.'.  Dizzinfss.  nniLsea,  and  nystaj;mus  may  also  Ik?  present  in  excej> 
tional  ca.H's. 

In  mnlllpte  ,selern,si.s  a  tremulous  voice,  which  is  easily  falipieil,  and 
is  deep  and  hoarse  in  character,  may  lie  present.  Miisi-ular  [uiLsy  of  the 
lar\iigeal  nin.scles  is  rare.  The  ear  -symnloms  in  this  di-sease  are  liiinittis, 
and  loss  of  hearing  bv  bone  conduction  through  (he  sclerotie  degeneration 
of  ihf  luiclei. 

The  symptoms  found  In  paralysis  agitan.t  are  about  the  same  as  those 
found  in  nndtiple  sclerosis. 

ifi)  Tiie  Lymphatic  System.— There  are  certain  constitutional  svm|>- 
tonis  due  to  infections  through  the  lymphatic  syslcni  which  sh<!iild  l»e 
e.speeially  ^*iugled  uul,  although  they  have  alreatly  Ix-en  referred  to  in 
Section  (n)  of  this  chapter. 

Wp  nnw  recognize  lliiil  a  fever,  characteristic  of  childhiHiid,  which  has 
herekkfcirc  U-en  rcg«iiled  as  one  of  the  ill-dcfim-d  malarial  Infections, 
ia  ihic  to  an  infwtion  Ihnnigh  the  adenoid  growtii.>  in  the  iipipharynx. 
The  fever  usually  runs  aa  irregular  course  of  atxiut  ten  days,  and  is 
chnractprizi'd  by  an  aflt'rniMiti  temperature  of  l(X)*  to  104",  with  rest- 
lessness, |K'evi-shne»s,  sharp  ]>aiiis  through  the  ears  at  night.  uiHinia, 
general  debiEity.  loss  of  appetite,  eoatc^l  tongue  with  Endenlalvon.s  from 
the  teeth,  constipation,  and  eervieni  adenitis.  Mouth  breathing  Is 
not  essential  as  a  factor  in  causing  the  infection.  A  small  amount  of 
lyiupluitii-  ti.ssue  in  the  epipharvnx  is  a  .sufficient  [Mirtal  for  llic  entran<v 
of  the  biwtcria.  The  presence  of  ihi.--  tyiie  of  fever  is  almost  always 
an  indication  For  the  wmnva!  of  die  adenoids.  If  the  child  is  known  to 
be  tuberculous,  !>ome  eoiisidemlion  may  Iw  given  to  the  matter  Itefore 
removing  them,  for  if  the  rein(»val  is  imperfeetiv  done,  it  mav  give  rise  to 
a  recrude^ence  of  the  tulKT<-ulous  iuftjction,  which  may  extend  to  the 
lungs  and  lead  to  a  fatal  issue. 
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Aiiolhcr  disease  which  may  expivss  itwif  through  cfrtain  patho- 
logical rhnngrs  in  the  cnr,  liuse,  ami  llirtiat  is  sypliilis.  The  nose  niny 
be  the  primary  st-al  of  the  le.sion,  the  infection  lakiiig  place  in  the  rcniovHl 
of  crusts  from  the  septiim  with  the  finger.  The  tonsils  are  orc-asionally 
the  seat  of  the  primary  lesion  or  fhancn*  tlmnijih  the  list!  of  infected 
instniuieDls  in  ine  ihroat.  The  auihnr  has  seen  ca-tes  in  which  both 
tonsils  were  the  seat  of  chancre  as  a  result  of  the  instruments  used  in 
laiK'ing  a  peritonsillar  abscess. 

In  one  case  there  wjls  the  character istie  initial  lesinn  in  the  left  tonsil, 
with  the  cervical  1>uIk>  on  tlie  san>e  sitle.  which  was  followed  a  few  days 
later  liy  the  characteristic  skin  cniptioii.  The  source  of  the  infectiun 
in  this  trase  wa.-^  the  dirty  itisirmtncnLs  iise<i  in  hmcing  a.  peritonsillar 
abscess.  I  first  saw  the  ease  six  weeks  after  the  tnnsilft  were  Janced. 
The  pntiont  had  been  cumplninit^  of  sore  tlmmt  f()r  two  or  three  weeks. 
The  ttinsils  and  the  buN)  were  still  very  intich  In  evidence  and  (he  enip- 
ion  on  lh<>  skin  Irnd  just  l>e(fiin  to  show.  In  the  conrse  of  another  week 
cvrutm  irnrrU  developed.  'iTie  cvpper-colored  eru[)tii>fi  on  iJie 
.•V  showed  more  plainly  at  a  dismnce  of  twt-lve  or  fifteen  feet  tlian  it 
id  when  viewcil  near  by. 
SfwnJftrtf  fi/phHi'ji  may  manifest  il.«elf  by  uvncoiis  patches  In  the 
cenl  cavity,  by  h\-]K'nrniia  of  die  larynx,  hoan't'iiess,  and  syphilitic 
ryza,  with  scanty,  thick  .secretion  fn>ni  the  nose.  Syphilitic  corjzn 
_  not  alway.s  recognized  by  the  family  physician,  it  Iteing  regarded  as  n 
I  simple  obstinate  cold  in  the  head,  'rhe  scanty  thick  discharge,  with 
^^tfnosis  of  dH>  no«e,  should,  however,  excite  su.'ipicion  of  the  true  nature 
^Bf  the  disease. 

^H  I  ODce  saw  a  case  in  which  tliere  was  a  marked  arrest  of  development 
^^f  the  Iw^ncs  of  the  face  IxK-ause  when  in  childhocMl  the  syphilitic  ctiTvza, 
I      developed  the  family  phy.sifian  reptrded  it  as  an  cmJinan'  cold.      He 
^bleated  the  patient  for  the  same  without  swees-s,  and  was  himlly  snrpnsed 
^^t»  find  the  na.sal  bones  and  the  .septum  giving  way.    The  soft  palate  and 
I      the  phur)*nx  later  liccame  involveil  and  rapidly  melted  away  under  the 
I     blighting  infhiciu-c  of  the  SpiiYX-lia'^ta  pallida.    The  patient  is  now  thirlv- 
'      six  years  uUl,  and  has  the  most  pmfiouni-ed  "frog"  face  I  have  ever 
seen.     Adhesive  band.s  biiid  the  soft  jmlate  to  the  phan*ngeai   wall, 
niaking  it  rlifhcult  for  him  to  .spt-ak  ilistinctly,  though  he  is  now  success- 
fully engaged  in  business. 

The  fcrtiiirif  mtmifrrtnliotta  of  syiyhilis  an-  .syphilitic  pharyngitis  jind 
laryngirU,  with  a  raiicoii.s  voice.  .'!»)-|)hililic  lesi'»n>  of  die  tonsils.  j>re- 
[  8e4iling  a  dirty  grayish  necrotic  .surface  re.strnibling  diphtheria,  arc  ncca- 
sion&lly  oljsen-ed.  -Syphilitic  gumniula  are  mH  e.\cc.ssivfly  destniclive 
in  character.  Syphilitic  [Mipillnmata  of  the  tonsils  and  the  soft  palate 
are  el.s«'When'  d^•^^■rilx■^^. 

Recent  investigations  have  discreditw!  the  oft-repeated  statement  that 

skin  anJ  die  mucous  membranes  of  the  animal  organism  art*  iihsur- 

mlable  harriers  to  micrrtoiganisiiw  s«>  long  as  tlie  epithelial  coal  Is 

_     n.     liitiKi  aral  Krisco  n^purt  thai  the  resear<hes  undertaken  at  the 

Institute  of  Hygiene  at  Palermo  hav^  established  tJie  fact  that  germs 
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deposited  on  the  intucl  skin  or  muc-usa  are  found  soon  nftenvard  in  the 
lymphjitie  gaiig!ia  of  t)ie  respet-tive  regions.  If  the  perms  are  so  numerous 
or  sn  vimlenl  us  to  overcome  tho  resistiinci'  (itTi-n-i)  hy  the  lymplmiic 
ganglia,  general  infeetion  follows.  If  not,  there  is  luereiy  a  I<M*aI  re- 
action on  the  part  of  the  gnnglin,  whfrh  l>rconie  (timelied  and  undergo 
various  nioiMficali(m.s  iti  their  struclun-  fimiHtrtintiiJ  to  the  number  of 
germs  wlifch  rearh  them. 

Diseases  of  the  Eye  Due  to  Nasal  Lesions.— To  e.stablish  the 
relationship  between  the  nasal  mucous  membrane  and  the  eye,  tnicro- 
orguni.^nis  wttrr  [Jure*!  on  the  nasal  mucous  membrane  iKiih  with  ami 
willuiiil  obliteration  of  the  nasolaer>'mal  canal.  The  result  of  the  e.\- 
pi^rinients  shnwnl  the  penetration  of  the  germs  into  the  Wtreons  and 
till'  lujueous  hunmiTi  of  tin*  eye  on  llie  .same  side.     (Hono  and  Frisco.) 

"None  of  the  animals  exhibited  any  signs  of  general  infection.  One 
or  two  (-oloniej*,  at  nii)st,  coulil  l»e  di-rivetl  fnitii  the  bliK>d  in  the  lieart, 
the  liver,  the  spleen,  and  llie  lyrnplialii'  ganglia  of  tlie  neck,  and  occasion- 
ally fnirn  the  anterior  aiirienlar,  the  sutimnxillary,  the  dwp  jugular, 
and  the  can>lid  lymphatic  ganglia.  This  fact,  considered  in  connection 
with  the  presence  r>f  largt*  numlier-s  of  germs  in  the  aqueou.1  and  the 
vitreous  humor,  and  the  absence  of  general  infection,  warrants  the  c<n:- 
elusion  that  the  Imeteria  penetrated  direedy  into  the  eye  fri>m  the  nasal 
and  the  conjuuctival  ininim.s  membranes.  au<t  that  (hey  al.so  arrived 
jtet-ondarily  in  the  eye  through  the  bIo<id.  but  reduced  In  numliere  and 
virulence.  Part  of  the  genns  were  n-tained  by  the  ganglia  eonneclwl 
with  tlie  antetnor  lymphatic  vesstjLs  of  the  eyeball  and  its  apjH^talages. 
In  further  e\(KTiments  with  instillations  of  fmlia  ink  it  was  possible  to 
trace  the  e.\aet  route  followed  by  the  particles  from  the  CHinjunctival 
lymphatics  along  Schlenmi's  canal  into  the  anterior  chainl>er  and  thence 
into  the  vitreous.  Fnun  the  lymphatics  of  the  nnsal  rnricnsa  the  j>article.s 
[Misled  iiiU»  the  ethmoid  cells  and  the  lamina  papyracra,  thence  inio 
'IVnon's  capsule,  and  on  Into  the  eyehall.  The  practical  results  of  ihcse 
rrseanOies  are  particularly  inipf>rtaiil  in  (he  pathology  of  the  eye." 

F.  Mendel,  after  observing  many  cases,  comes  to  (he  eonclu.sion  that 
the  niusal  infection  and  inllumination  is  transferred  to  the  eye  by  the  direct 
connection  or  continuance  of  the  epithelium  of  the  na.'ial  miK-ous  meia- 
branc  to  the  eonjutictiva,  as  well  as  by  the  intimate  vascular  lussociation. 

The  ophthalmic  artery  gives  off  the  anterior  ethmoidal,  which  supplies 
the  nosi'  and  the  laeryinal  <-anal.  The  venous  supply  of  the  ruisal  niucinis 
uiembraite,  by  means  of  the  la<Tyriuil  plexus,  is  in  direct  cuumiuiucation 
with  the  ci])hthalmie  vein. 

Hel>er  Nelson  Iloople,  in  a  paper  read  before  the  American  Laryn- 
grtlogical,  Khinological.  and  Ot*)h>gical  Association,  in  IftOl,  advances 
the  theory  tlmt  faulty  pressure  nitlitn  llie  nose  can  cause  a.sthenopi» 
of  Iw'th  the  ciliarv  and  external  ocular  muscles.  That  Is,  mechanical 
pressure  in  a  .limited  aiva  of  the  nose,  called  by  Mackenzie  the  n^Hex 
area,  can  cause  muscular  asthenopia.  By  muscular  asthenopia  he 
means  the  impainnent  of  tlie  efficiency  of  die  ocular  muscles  in  the 
performance  of  their  ordinary  runciions. 
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The  pressure  (o  whidi  Hoople  refers  is  confiiH'd  chieflv  to  the  middle 
turbiiial,  tsjjt^'ially  in  jjirat  t*nlargfiiicrit  of  the  iiiiddle  lurWiiiaU-d  body, 

A  concomitant  syniptom  iisimlly  oci-urrin^  in  conjunction  with  the 
asthenopia  is  a  broivaclie  or  headache  referred  to  the  frontal  region  or 
to  the  4ttcipm  in  raw  instances. 

He  cites  a  nunilHT  of  cum's  iti  hi^  own  practice  and  in  that  of  others 
in  which  the  asthenopia  disappeared  as  .soon  as  the  nasal  pressure  wax 
overcome.  The  aslhenopic  eases  refernil  to  lielong  to  the  so-called 
nuniiul  type  mther  than  U>  the  excessive  ly|>e. 

He  concludes  that  a  moderaie  amount  of  pressnrc*  or  merhnnirnl  irri- 
tatJon  of  die  middle  turbinated  b«jdy  a^inst  the  adjacent  .septum  M'ill 
tcinjKirarily  impair  the  function  of  th<'  ciliarv  niiivlr;  tn  a  lesser  or  more 
variable  dej^ree  it  will  tAsa  impair  dial  of  the  external  ocular  muscles. 
If  mechanical  irritation  (from  congestion  or  swelling  of  tlie  soft  tissues) 
«»!  iiniwir  the  funclioii-s  of  llu-se  uuiscle.s.  how  much  more  would  a  con- 
tinuous pres.iure  fntni  a  septal  spur  nr  (ithvr  deviation  of  the  septum 
digpinp  into  the  middle  lurbiiuil  keep  up  this  impairment. 
-  Tl>e  reiLson  for  die  as.sociatton  of  headache  with  asthenopia  is  that  they 
hjivc  a  common  cause — prcwtire  upon  the  sensorimotor  hranche-.s  of  (he 
trij^niinu-s.  So  far  its  die  wnsory  [tart  is  afTei'li-i],  a  radiaHnl  or  a  reflex 
be;(iia«he  is  produced;  so  far  as  the  syiii[->atlictic  filxrs  arc  affected  a 
va-sonmCor  retlex  is  produced.  This  is  e<pin]ly  true  where  there  are 
innammaton,-  ctmditions,  as  ethinoiditis.  It  matters  little  whether  the 
pressure  is  from  within  the  ethmoid  cells  and  lurbinal  or  from  without 
thcKC  structures.  The  ini[iorlaiil  [Miint  is  that  ihe  same  hrtmehes  of 
these  nenes  are  pn-ssed  iipmi,  and.  therefore,  the  same  kind  of  dis- 
turliamrii  should  he  expect™  to  Follow. 

The  asthenopic  disturbance  is  pn>lui1)1y  due  to  irritation  of  the  sjm- 
piilhetie  fillers  in  this  pjirticular  v\ass.  of  cases.  That  it  h  such  in  all 
cases  is  also  probable.  It  could  lie  inferred  from  other  facts,  e.  t/.,  when 
treatnwnt  a«hlress<-d  to  the  ulcni.s,  the  bladder,  or  the  stomach  has  given 
relief  to  the  a-sthenopic  symptnnis. 

In  the  light  of  the  foregoing  views  expressed  by  Koople,  asthenopia  or 
disturlieil  function  of  ilu-  ciliary  an<l  extcrtiMl  m-iilar  muscles  is  usuallv 
due  to  intranasal  presMire  and  irrilatiut]  in  die  middle  turbiiial  and 
PtUmoidal  regions,  rather  than  to  toxemia  fnim  infection  of  the  sinuses. 
The  speedy  relief  of  Ihe  asthenopia  foll<fwing  the  divulsion  or  the  removal 
of  the  offending  middle  nirhinni  seems  to  prove  this  view  rather  than  (he 
view  referring  the  di.'sturbance  to  toxemia. 

In  the  rases  n'fcrrrd  lo  by  ItfKipIe  the  headaches  were  of  the  nrnlar 
rather  than  the  .sinii.s  type,  as  they  were  induced,  or  oggravativi,  by  the 
use  of  the  eyes,  and  were  relieved  upon  retiring  for  the  night.  Sinus 
hnulaehe  is  not  always  agE;ravaied  by  iLsiiig  the  e}T-s,  and  is  often  most 
prooouf»ce<l  upon  awakening. 
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In  the  equipment  of  un  office  the  chief  point  lo  be  CDnsidered  is  fnrility 
in  LnraLiii^  palieiit^'.  The  treutuierit  und  coii-sultjitiuii  rr>onu>  ahuuKt 
be  etjuipped  for  work  raihrr  iliati  for  eiilerluitiuictit.  Kven-thing  ft)r 
facility  and  thormighnesN;  iiothiim;  for  show.  "  liiufT'  is  a  confcasiuii 
of  uiifilne-s.s.  Tliortmgh  kiiowlerlge  and  fraiiUncss  of  statement  will 
inspire  eoiifidencc  and  ;,'tve  an  iuiprf-ssiun  of  uwuslery  a-s  no  mnouiil 
of  "blufliiij;"  wiUdo. 

The  e-'sential  furnishings  of  the  consultation  room  and  treatment 
roi>ui  fihoidd  i-oiLsist  of  the  following: 

(a)  Treatment  and  operating  chn'iT.  (h)  A  revolving  stimi  for  the 
surgeon,  {r)  A  treatment  (Jible  or  ealtira-t.  (»/)  A  fountain  fnapid»)r.  (r) 
A  linen  cupboanl.  (/)  A  writing  desk,  (j)  A  sterilizer,  {h)  A  revolving 
desk  chair,  (i)  Two  small  chairs,  {j)  An  udjiistahle  hraeket  for  the 
examination  lamp,  {k)  A  selection  of  instrument»  and  apparatus  for 
exaniinalifin-i,  tn'iitnients,  and  nperatinns. 

The  Treatment  and  Operating  Chair.— Thi.s  shoiiKI  be  a  revnlnng 
L-hnir,  as  suggested  by  Or.  UolK-rt  Levy,  iw  it  is  desirable  to  turn  tlie 
patient  from  side  to  side  in  treating  his  ears,  and  for  other  rea.tons  as  well. 
The  bottom  should  be  oti  a  central  svn'w  pin,  so  tliat  it  can  l)e  acljiisted 
to  ditf«-nnl  heights  for  children  and  adults.  The  back  should  lie  so 
con.slrut'ted  that  il  can  Imj  lowered  to  a  horizontal  po.sition  in  ease  of 
faiiilness  an<l  when  it  i.s  <le.sirable  to  operat«^  with  the  patient  in  a  prone 
position.  An  adjustable  head-rest  shciulil  Ik-  airai-lK-fl  to  the  Imck  of 
die  chair  (Figs,  4  and  5).  An  ordinary  chair  may.  of  course,  !»•  iuhmI, 
but  in  the  vn^e  ut  fainlncss,  cic,  llie  work  is  greatlv  fneilitatod  and  the 
comfort  of  Llie  patient  assured  if  the  chair  is  of  the  adjusla.ble  type 
described. 

The  Treatment  Table  or  Cabinet— If  an  a-ssi-slant  is  cm])loyeil  it  h 
preferaliK-  to  linvc  the  irislriiiiitots  in  a  separate  calanet  in  an  arljoining 
sterilizing  room  itr  i-ornt-r.  The  treatment  cabinet  may  then  consist  of 
a  meUil  enamelled  frame  with  u  plate-glass  top,  or  it  may  he  a  double- 
decked  table,  with  top  and  shelvfr.s  alwuit  one  f<Mit  apart.  Tlie.-^-  lops 
afford  ample  nKim  ri>r  the  distribution  of  bottles  ifuilaining  remedies 
for  to]iical  apphfadons  and  for  the  instruments  of  e.xamiaatiou  und 
operation. 

The  treatment  table,  or  cabi?iet  (Fig.  ti),  is  an  important  piece  of 

furtiilnn'.     Its  sch'<'lion  should  ile[>end  lai^ely  upon  whether  the  sur^- 

geon  has  uii  iwsistant  lu  wjtil  upon  Itiin.     If  he  has,  the  cabinet  neeil  not 

l>e  constnicted  to  contain  all  instruments,  as  the  iwsislani  s^nli  bring 
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such  as  Bre  necessary  for  each  ca.se.     If  he  tloes  not  have  an  assistant, 
it  is  <'f»nvenipnl  to  have  the  iiLstriinienW  in  the  cnhinrt  ^\■i1hiIl  reach. 

The  Hot^wat«r  Basin.— A  moKl  eM-elU-nl  luldiLinn  U>  the  tuhli-  i.s  !L 
Ibft.'iin,  M-t  in  the  erntre  of  the  upper  glass  top,  with  nmning  hot  water  for 
liti-  ptiqxjsr  of  riasinji  instrniin'iils  (hiring  Ihe  course  of  treiitments.  If 
preferred,  the  hot-waler  hasiii  may  be  attache*!  to  a  .special  wall  bracket 
(t'i^.  7),  as  it  is  onlv  Inteiiiled  iis  a  eonvcnienee.  It  is  tihty  useful  in 
cJean^ing  and  warming  the  larvngeal  uiiirur  liunng  throat  examinations. 


Flo.  4 


Flo.  £ 


()p«iatui4  cliain- 

Vo  matter  how  sterile  the  tongue  depressor  may  \»-  when  first  used,  its 

inirtMhietion  into  the  numili  the  .second  nr  tliinl  time  without  cleansing 

i»,  lu  ny  lilt*  lea.'il,  di'ig<i.»(ing  to  the  patient. 

A  basin  of  ninning  hot  water  is.  therefore,  an  invaluable  and,  I  might 

twhi.  an  indi-iH-nfl-able  adjunct  to  ih»-  r>fii<-c  er|niprnent.    It  is  not,  however, 

')iHii'*[»»-it'.jdj|i-  in  «»  far  a."*  the  .safely  nf  llu*  natifiit  is  concerned,  ils  only 

his  onm  serrrrions  tniine  in  conliict  with  the  instrtiment  used.     If  the 

funcianirtilal  principles  of  common  cleanlincs.^  arc  to  be  recognized  it  is  a 
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soon  become  thick  with  secretions  and  detritus,  nnd  die  inlrmjiieiiun  of 
an  instrument  into  it  fur  rinsing  piirpase^  wauld  be  even  mure  ditigustin^ 
than  no  rinsinf;^  at  all. 

Tfad  Ex&miliation  Lamp. — 'I'he  eximiinution  lump  nutv  be  a  kerosene. 
ga.s,  or  an  electrit  lamp;  the  latter  is  preferable,  Iw'eau.se  it  gives  off  less 
heal  and  rv<)uires  less  attention.    The  kmp  niu^  or  ma^'  not  have  a  huiKl 
with  a  focussing  lens,  as  the  surgeon   may 
elect.     Personally,  I  prefer  an  electric  lamp 
of  50  candle-power   (Fig.  9).     Tliis  .tlunild 
have  e  ground-gla.s.s  surfuee,  ex<'ept  a  circular 
area  on  one  side,  where  the  gta&s  :^bouId  he 
clear. 

It  aitordfi  plenty  of  light,  t.s  simple,  tlirowh 
out  little  heat,  and  in  inexpensive. 

A  wall  Imicket  to  support  die  lamp  it<  an 
important  item,  tiiasnitieh  as  it  is  constantly 
iKsed.  It  should,  then^fore,  lie  well  con- 
structed and  accommodate  itself  to  the  varj'- 
ing  conditions  under  which  it  U  used.  That 
i-s,  it  .should  lie  so  conslrucu-d  that  the  lamp 
can  be  raised  and  lowered  aiid  turned  from 
side  to  side  with  the  lea.st  trouble  to  the 
operator.  It  should  be  so  well  made  that 
it  will  never  get  out  of  order,  a  state  or  con- 
dition into  which  nianv  wall-lanip  brackets  .  „,  .,^„  ,  ,  ,. 
are   likely    Id  fall.      Ilial  Miown   in    rig.    10  nith  >  rautim  Hwi.»t. 


Fin.  to 
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has  proved  quite  satisfactory   in   nearly  everj-   respwt.     A  Kitrstein 
head  laiMp  (  Kii;.  1 1  i  Is  ppcftrrcd  by  some  operators. 

Compressed-air  Apparatus. — The  comjrre.ssed-air  appamtn.s  may 
be  one  of  three  t\'p«:  (a)  A  hand  bulb;  (6)  a  tank  pumped  by  hand  or  by 
some  BUlotnatic  de\Tce,  as  a  water  puiup;  or  (c)  a  system  of  couipres-sttl 
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air  siipplieJ  llirxniglmul  the  huililitig  Kv  nwajis  of  pijH-.s  from  a  wntrHl 
comprfssed-air  tank.  The  latter  is  preferable  when  it  ran  Iw  obtained, 
as  it  requires  no  attenlioii  whatevtr.  A  t-oinprfssed-air  tank  In  the 
office  antnnmticalv  supplied  by  means  of  a  hydraulie  pump  is  the 
next  iiui.s(  pr*rfcrable  arrangement.  A  hand  pump  is  infonvenieiit 
and  tiwessi tales  considerable  labor.  The  hand  Imlb  is  suitable  when 
ei^'lil  pDtiiiils  (ir  les'-  of  prc-ssiin'  are  reipiired. 

An  Accessory  Regulating  Air  Tank.— An  accessory  rt-fjulating  air 
tank  is  ft  very  cotivenient  and  valuable  atldition  to  the  onmpresse<l-air 
ayslem,  as  it  enables  the  surjjeon  to  use  the  amount  of  pi-essure  retjuired 
for  varions  pnrpose-s.  The  na.'^al  miictius  membrane,  for  example,  will 
not  tolerate  a  hii;her  pressure  than  ten  pounds  with  tlie  I)e  Vilbiss  spmy 
tulie.  whereas  the  pbiirynx  will  tolernte  from  twenty  to  forty  jjcmiids' 
pressure.  A  m-buliwr  reiiiiire.s  a  hight-r  pn-ssiire  t!nin  tb*-  spray  IuIh', 
and  iu  iutlalii^u  uf  die  Eustachian  tut>c  and  middle  ear  the  pressure 
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n'(]nired  varies  from  eight  to  twenlv  poumis,  according  to  the  decree 
of  obstniction  present.  Hence,  a  regnlatintj  air  tank  is  a  convenient 
if  not  a  ne4i'.ssHry  ajiparalus.  The  tank  nhould  lie  conm-cicd  with  the 
Qiliiu  rt'servoir  and  the  compressed  air  inriied  on  until  the  gauge  indi- 
cates the  rpc|iiin*d  pressure,  say  ten  piuinds.  If  iit  another  time  in  the 
treatment  Imt  two  pounds'  pressure  is  needed  tlie  e»<:ape  valve  may  be 
opened  until  the  gauge  indicates  two  pounds.  There  are  many  other 
ways  in  which  .such  si  n.'gulHting  air  tank  may  be  use<i  to  advantage. 
The  gauge  rcgulHlors  on  die  ui^irket  aix-  not  nearly  so  sat  1. ''factor)'  a-s  the 
Pynchon  and  Hubhanl  regulating  lank.s,  and  are  not  recommended. 

Massage  Apparatus.— Ear  Dmm. — Pneumomassage,  or  Ihe  nia.<suge 
of  the  ear  drum  by  (be  nllernate  rarefaction  and  rondeasation  of  the  air- 
tn  the  external  auditory  meatus,  is  nc<'omp]i>be<J  by  means  of  a  hand' 
putnp,  as  first  devi,se(i  by  Delstanehe,  of  Bru.s-fels  (Fig.  12|,  or  it  may  l>e 
operated  by  uii  electric  motor,  as  first  devised  by  Chevalier  Ja«-k.son,  of 


L 


Digitized  by 


.oogic 


Digitized  oy 


.oogle 


42 


THE  JfOliE  A.KD  ACCKSSORY  SWUSES 


for  having  dpsignwi  the  lnwt  instnimeiit  for  relief  of  deafness,  hence 
the  [inn'iNlim"  wiLs  adopted  l>_v  uiirisLs  all  over  the  wi)r!d.  Subse<|Ueiit 
e.xperieiicr  "ith  il  and  iU  iiMHiification.*  has  not  jiistifieil  die  hijjh  expecta- 
tions with  whieh  it  wa-s  rwcivwl.  I'lH-nmiumissii^e  has  a  place  in  aural 
praetice,  however,  as  \>y  it  the  diucous  nienibraiie  is  brought  ipto  a 
more  active  and  i-esistant  slate,  and  llie  lalnrinth  is  alsu  stimiilntei] 
to  grciilpr  functional  activilv.  Iti  a  liinitwl  nuinl>er  of  eaM-.s  the  ossJi-les 
of  the  ear  are  rcndcn-d  more  mobile  ami  transmit  sound  belter  after 
its  applieatioii-  Tinnitus  is  also  ot'casionatl}'  reHeved  bv  it.  Such 
cases  iT<|uire  rarv  skill  and  knowledge  to  deferniine  what  is  Ix^l  (o  do 
for  them.  Routine  infhiCtoM  uinj  pnenmomii.ssH^*  are  aInithM  nitluiiit 
result  except  in  a  few  c-iise.s.  Accurate  diapno^is  is  of  first  ini|Hirtantx'; 
then  the  tn-alineni  should  lie  very  careftdly  and  iiitelhgentlv  prescribe<l. 
Few  cases  of  deafness  and  tinnitus  are  relicve<l  by  piu-niiionia^xage. 

Then.  to«>,  the  nuLssnijc  iipparutus  .-ihouhl  be  regulated  to  suit  each 
CH.se.  'Hie  h-nglh  of  the  piston  sm)ke,  the  fret^uency  of  the  vil>ralioiis, 
and  the  length  of  time  the  massage  shotdd  Iw  uscti  an*  rpieslions  to  l»e 
settled  acconliiig  to  the  [XTuliHrities  of  each  i-u-se  and  tlie  ex|H'rieni'e 
and  judgment  of  the  Murgeon.  Massajtie  /wr  sc  is  of  no  vahie  as  a  thera- 
peutic agent.  It  is  only  when  it  is  nseiJ  with  "braiiin"  that  it  (>ecomes 
of  vahie.  Surgeons  wh<)  itre  uninformed  and  incxperieiifed  are  often 
tempted  to  funiisli  their  «)fHi'es  with  forntidable-Iooking  mechanical 
devices,  wilh  [he  belief  dial  they  are  thus  prc[>aring  tliemselvcs  to  ade- 
tjuately  cope  with  di.seasc.  If  they  arc  intelligent  olwer^-ers,  they  .soon 
learn  that  the  "man  l>ehind  the  gun"  is  the  Hrfit  requisite  for  the  attain- 
ment  of  .success. 

I  have,  however,  found  the  hand  a])parains  of  Dclstancho  of  the  great- 
est value  as  a  diagnostic  agent.  With  it  the  ear  <lnim  may  be  obsencd 
urKJer  compression  and  rarefaction,  and  points  of  adhesions  and  of 
atniphy  are  clearly  demotislnited.  When  the  air  is  rarefied  in  Ihc  meatus, 
the  pt)ints  of  adhesion  being  fixetl,  llie  remainder  of  tlit-  membrane  bulge^s 
outward,  leaving  no  donht  ils  to  the  condition  of  the  middle  ear.  If 
there  is  an  ativpliic  area  in  the  ear  drum  il  bntge-s  like  a  bli.ster  l>eyotid 
the  other  parts  of  the  mcmbmne.  If  the  otnscopic  portion  of  the  appar- 
atus is  provided  with  a  magnifying  lens  the  texture  of  the  ear  drum 
may  be  clearly  <  lemons  trate<  I . 

A.sidcfromlhcdiagnostie  vidueof  the  nclstanchcapparatn.s,it,s greatest 
usefulness  is  in  the  treatment  of  the  exudative  forms  of  middle-ear 
cutarrh.  It  i.s  in  the  pmtnu-tcd  course  of  these  cases  that  the  adhesi%'e 
processes  form.  The  viscid  exu«Jatc  agglutinates  tlie  ear  <]niin  to  llie 
inner  t^inpanic  wait,  l>ecomcs  organized,  and  thu.s  permanently  fixes  tt  lo 
Ihe  inner  wall  of  the  middle-ear  cavity.  The  timely  and  intelligent  uso 
of  the  Delstanchc  rarcfactor,  or  other  pncumomassagc  apparatus,  may 

Iirevent  ]>cnnanent  adhesions.  The  apparatus  siHJuhl  in  the  beginning 
)e  used  daily  with  a  slow,  long  stroke  of  the  piston.  After  the  inflam- 
matory proccHs  has  abated  and  the  exudate  is  less  viscid  and  less  prT>- 
fuse  the  treatment  may  Ix-  gradually  retlm-eil  in  frequency  and  fnially 
ftl>andoned.     The  length  of  the  stroke  (force  of  the  suction)  should 


Digitized  oy  CjOOQ  IC 


TUB  OFf'lCt:  BliVil'MES'T 


43 


be  gmihmliv  ilitiiiniHlie<l,  as  a  tuo  lutig-ci)nlim)»l  .slretching  uf  tlie 
meinhrana  (vnipani  will  rviidcr  t(  aljiwnnally  lax  fruui  prwHture  (.suction) 
atruphy. 

Anotlier  devic-e  for  the  massage  of  the  ear  drum  consisis  of  a  glass 
lube  purtialK  fillwi  with  nirtfllUc  mrrciiry  (Vig.  14).  The  oprn  end  of 
the  tube  h  .shaped  l<i  iir  the  f.\tcrniil  iiiejitus,  aiul  uhen  not  JTi  use  ik 
C'lased  with  «  nihber  cork.  Its  appllcalti>n  is  simple,  the  uncorkci]  end 
iK'ing  phun-d  firmly  in  the  e.xleriiul  nieatn.i,  and  the  patient  irislri)cled  to 
move  uie  head  froui  side  to  side,  allowing  the  mercury  to  drop  against  the 
eardnim.  'J'his  procedure  Ls  repeated  scvfral  riiiics  at  each  daily  .seance. 
Acctirding  to  l>r.  Joseph  C.  lieek.  its  originator,  tht-  rutio/uilv  of  i(.>;  use 
c*in-sisl.s  in  die  imparl  of  ihr  mcTx-ury  ag»ii>.st  the  ninllpii.s  and  ear  drtim, 
the  force  beiii^  inin.smitlcil  to  tlie  eiilirt  o-ssiciilar  eliain  and  to  ihe  laby- 
rtntb.  This  stimulates  the  functional  activity  of  tliese  structures  and 
improves  the  eondilion  ptvsent.  Dr.  Heck  liiis  foiirul  il.s  chief  useful- 
tiess  in  the  relief  of  tJie  tinnitus  rather  than  llie  deafiie-s^,  a  fact  wliicli 
to  my  mind  is  .signiKcant.  That  Ls,  die  n»'<'h«nical  shocks  Uiu.'<  applied 
lo  tlie  membrana  tympani  and  ti-aii-sniitted  to  the  labyrindi  affect  llie 
circulation  of  the  laf>yritith,  improve  the  nitrftion,  and  incN-a.se  the  Incal 
leukocylasis.  Or.  IJeck  lias  also  noted  thai  lite  iiiipntvcineiil  wa.--  usually 
transient,  la-sting  only  a  few  days  or  weeks  after  discontinuing  the  treat- 
ment. 


Fiij.  n 


Beck's  nereiuv  uiuhooe- 


Tbe  Electrocautery. — So  much  haa  beeu  said  within  recent  years 
alxiut  the  use,  or  rather  the  iiselessness,  uf  the  elwlntcautery  (Fig.  13) 
that  I  feel  impelled  to  defend  it.  It  is  still  a  very  ii.seful  apparatus, 
ami  an  office  Is  imf»nipleto  without  it.  It  i.s  true  that  it  ha-s  \>v<-n  too 
fre*juuntly,  indiscriminately,  and  uninteiligently  used,  but  it  still  fills 
a  place  of  great  usefulness  in  the  arniaiiieiitarium  of  the  sj>ecialist. 
Ils  iiscfidncss  in  turgi-sccnl  rhiiiili-s  lia.s  Ihhmi  gn-atly  abridged  by  the 
improved  metliods  of  operating  U}K>n  the  nasal  septum  (notable  die  .sub- 
mucous resection),  but  even  in  this  condition  it  -irill  atTrtrds  a  means  uf 
temporarily  overcoming  the  excessive  swelling  of  die  inferior  turbinated 
tMKlieii.  It  al.so  afronl.s  a  valuable  niean.s  of  treating  chronic  gramilar 
pharyngitis  with  lymphoid  cn!argement.s  along  the  lateral  and  posterior 
wall.'^  of  tlie  pharynx.  Still  other  ti:*es  could  lie  dcj«Til>ed,  but  as  they 
are  mentioned  in  coiiiieclion  with  the  rfs|M^iive  diseases,  the  two  eila- 
lions  are  suirK'ienl  to  show  that  the  electrocautery  apparutus  is  not  an 
obsolete  in^lnimenl. 

Spray  Tubes.— The  spray  tuhes  ami  the  medicated  fluids  used  in 
them  have  also  come  under  the  l>an  as  therapeutic  ajjcnts.  There  wa-s 
a  time  when  the  rhinolt^ist  an<l  laringolngist  was  callef]  die  "spray 
specialist,"  more  derwively  a  "'sciuirt-gun  doctor."    ^Miatever  grounds 
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thrrr  mny  have  been  for  these  chitrarterlzations  it   is  (Triain   thiil   thcv 

[dit  not  M})[ilv  ti>  th(-  .s|K-(-iiiliKt  of   ihc  pnrM'iit   tiiiH*.     Xearlv  nil  .s}H*(-iiLl 

t«ur|ieotis  now  retxigiiize  llit-  fiilililv  of  attempting  to  cure  di.seases  of  the 

nosv  iiikI  llinmt  by  means  uf  uieilieated  wati-r  »nd  oil.     'J'llf  rlioln^v  of 

the  (-Hturrhal  auJ  Mippurative  intlaiuiiialiniis  of  tlie  nose  and  throat  Is 

Bbetter  undei^tomi,  ami  the  ideas  foncerning  tlieir  treatment  have  nnder- 

"  Jfone  corresponding  eJmiiges.    It  is  lieing  more  and  more  recognized  that 

mueous-Iinnd  eavities  are  subject  to  ratarrhal  iiml  infcrtivc  inflammation 

somewhat  in  pn.>porlioii  t<i  the  dcgrw  of  uli.striiclinn  to  their  draiiiagi' 

and  ventihition.     This  oiiv  factor  is  probably  the  most  signifirant  ftiohjg- 

Kieal  factor  I'ltiphasiKed  in  recent  years.     {Mn«lale  and  .Jonathan  Wright 

"emphasize  it  in  reference  to  tlie  crypts  of  the  toiiJiil.    Heath  ha.-!  recently 

cmphHsized  the  same  tnith  in  referera-e  to  the  mastoid  aninini  nnd  the 

middle  ear.     (See  Stfiiiitm<i.iitu'ui  (Jperatuin:  also  the  CUnirui  Annlmntj 

uj  the  Nuae,  and  the  InjinmmAiiory  Dijteasen  of  the  Noa<e  ami  AcctMora 

[Sinttst*.) 
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In  view  of  this  more  mo(!eni  cMnceplion  of  the  etiology  of  the  inflam- 
matory diseases  of  the  ear,  nose,  and  thnwit,  surgical  prtK-ediires  have 
largely  replaced  ihe  topical  and  caustic  applicatioas  once  in  |>opular 
fav4)r.  The  -spray  tiiU-,  or  atomizer,  (K-ciipirs  ii  less  cnn.spicuous  plai-e 
than  it  did  a  few  years  ago  (Mg.  15).  An  array  of  fifty  or  a  hundred 
sprwy  iHitlles,  each  with  a  difb-rent  medicated  iir  |H'rfntnpd  solution. 
is  no  longer  n  nece^istLry  pJirt  of  an  oftic-e  ttutlit;  indeed,  such  an  array 
of  spriiv  formula-  i-s  in  .some  ways  a  confession  of  an  antitjue.  if  not  alto- 
gether obsolete,  conception  of  nu'dicstl  practice.  Spray  tulies  are,  never- 
(liile.'w,  necessary  atljurcts  to  the  office  outfit,  as  they  should  he  used 
to  rlejinse  the  nasal  and  throat  i-avilies  l>efore  operating  and  treating 
acute  and  ehroiiii'  inlhinuiiiitions. 

(leorge  F.  Hawley's  spray  lulw  (Fig.  Ifi)  i.s  the  U'sl  cleanser,  as  it 
throws  out  a  coarse  spray  in  every  direction  and  softens  and  dislodges 
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the  tenacious  and  dried  secrelidiis.  Tin'  sirui^ht  Im  may  Vw  inserted 
into  tile  sphent'idal  siriiis  after  the  iiiuldle  turbinate  has  ix-eii  removed, 
and  the  .swrelions  thnrouphly  washed  out.  'I'lie  jipparatus  as  n.  whole 
is  an  excellent  substitute  Tor  other  methods  of  irrigating  the  no.se.  The 
straight  tip  mav  W  hcnt  to  fonforni  lo  the  n'quiivmrnts  for  reaching 
the  frontonasal  duel  and  inHxillury  sinus,  rustiiiusul  and  laryiigtrul 
tips  make  it  a  iniiversal  instrument  for  irrigating  the  upper  re-*  pirn  lory 
passages  on  account  of  the  iiiipruved  u)t'tiiodj>  of  lopical  and  surgit'ul 
treatmeut  now  in  vogue. 

Fn.  IS 
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Ibvlay^  •pny  tub*. 


The  Mechanical  Vibrator. — Some  years  ago  the  mechanical  vibrator 
W'a.s  inenlioiicd  h.s  acting  favorably  u]H>n  tinnitus  and  deafness,  but  lla 
more  general  use  by  Hiigli.th  and  Ainericun  oCologi^Ls  luus  denioii»trate<l 
its  comparative  uselessness  for  these  purposes.  At  that  time  it  was 
staled  tlmt  when  applied  over  llu-  spinal  cuhinm  it  .seeinetl  lo  act  favor- 
ably upon  the  ear.  I  have  tried  it  faithfully  for  this  purpose,  with 
no  appreciable  efTe<-t.  Its  chief  field  of  usefulness  is  in  i-educing  the 
swelling  and  s^-risitiveiiess  of  tin-  glaiHls  iif  the  neck  and  the  headache 
accompanying  the  various  siiiu.s  affections.  Hut  even  tlic-sc  cnndilions 
are  better  and  more  plejisantly  ameliorated  by  ihe  leukodescent  lamp. 
Tlie  vilnBiory  or  niwhaiiicnl  ma.s.sage  increa-scs  the  lymphatic  flow, 
inippjves  llie  mitrilion,  and  increases  Iwal  leiiktx-ytosis.  Hence,  It 
relieves  pain  and  tenderness,  ami  reihires  the  activity  of  an  Inflammatory 
process,  provided  it  eon  l>e  applied  to  the  parts.  In  this  respect  Jt  acts 
uptui  the  principle  of  Bier's  constriction  and  negative  pressnrc  treatment 
ami  the  leiikodcscenl-Iight  treatiiM'nt;  that  is,  it  incn-a-scs  the  local  Icuko- 
cylobia,  improves  the  local  nutrition,  and  thus  dinnnishes  the  infectious 
process. 

Negative  Pressure  Apparatus.— This  apparatus  consists  of  a  deviee 
uhrreby  the  air  pre.s.'-iire  Lh  redured  in  the  upper  air  passages,  notably  the 
nose  and  accessory  sinuses  (Figs.  17  and  IS),  The  ra^Htive  airpres.sure 
within  the  ao3C  and  accessory  sinuses  facilitates  the  discharge  of  the 
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~j      Mild  purulent  acciiniiilalions,  increasp-s  the  local  nutrition  «nd 

j_^r«is. u.iKittctsfKvuraldy  ujwn  the  iiifliiinmrttorv  process.    lis  chief 

.^^^^fiilnc-ss  scorns  to  Ih"  in  the  m-iilnient  nt  the  siihariiie  inflainiim- 

^^l^c  sinuses,  thoujih  it  exerts  u  favoraltle  icifkieiii-e  upon  ilinmic 
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pynelion'i  miMiifiriittoii  of  Dttbney'i  rwuHm  Mpifator.         The  Ifrukodiaeeol  iKemp^iitic  Ump. 

The  Leukodeacent  Lamp.- Till-  leukoJesc^nt  lamp  is  ii  single  in- 
candescent pIuIk'  of  -1(H)  tuiH|!t-|»ower  (Kig.  ISO,  arotind  which  is  placed  a 
reflector  cii/htecii  inclio  in  diiinieter.  Tlic  reflectftr  fixniscs  the  ra\-s  of 
light,  thus  invreasinf!  their  [K-netratinj.'  power.   The  therapeutic  prujHTtiejs 
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of  the  leuko(it«cei)t  lijjhi  is  in  tlie  heal  un<i  chemical  pax's.  The  leuko- 
<ies<ient  light  is  rich  in  hhir-violct  rays,  in  adJitinn  to  the  li^'ht  mi»I  lieat 
rttv.s.  The  Miic-vi«ilct  anr  vcrv  iiclivi-  cheiiiiciil  rav.s  and  increase  the 
tlxsue  metabolism  and  ihe  leukocytosis,  llius  providing  for  the  destruction 
of  ibe  patho)!;enic  bucteria. 

Clinically,  I  have  found  tlie  leukodescent  lif^tit  of  value  in  infcctiniis 
ami  inHamiualor}'  prfM-esses.  For  instance,  I  have  seen  cases  of  chrniiic 
nm.\illary  enipyeuia  with  j;'^"'^'*^''^"^  (*u.se  <iiM'hiir]f;iii{;  under  its 
infliience.  The  pain,  tenderness,  and  sweHinj;  likewtM-  disappeared. 
![)  no  case,  however,  liav«  I  M^en  a  cure  hy  tlii^  nmde  of  Ireatmenl.  In 
acute  .tinuitiH  I  havt;  seen  marked  and  rapid  iinprovenient  Follow  its 
use.  [nfeelion  of  the  tiiastoid  woiiml  rapidiv  improves  under  it.s  use 
three  times  daily.  Cervical  adenitis  usually  responds  readily  to  the 
mys.  Pain  of  almost  any  orifp'n  is  relieved  and  in  many  eases  stopped 
by  it.  The  pain  of  sareonia  is  almost  invariahly  chcekeil.  It  seems 
to  exert  a  .slight  control  over  an  onzing  postoperative  hemorrhage.  Its 
power  to   iiKtreasi:  tissue  uietaboIi.sin  and   local   leukocytosis  reduces 

Fin.  20 


Pjrnclinn'*  iteiiliiBr  luid  iiuiUiiinent  ilryet. 

the  bacterial  activity.  The  latter  is  prolxahly  due  more  to  tlie  increa-sed 
leukocytosis  than  to  the  liactcricidal  pmperly  of  the  rays.  While  they  are 
haeterieiilal  when  applied  coniinunusly  for  ten  minutes  at  a  distance 
of  thirteen  iiK-hr,s  in  the  laboratory,  they  an,'  pi-obably  not  haeterieidal 
at  eighl(*n  inches  for  a  few  nionicnts  at  short  intervals  in  tlieir  clinical 
application.  The  rays  are  too  hot  to  Ije  tolerated  constantly  at  close 
range,  hence  the  elTwls  produced  in  lalwnilory  experinicnis  canntil  Iw 
duplicated  in  actual  practi™. 

I^mps  of  leiw  candle-power  are  correspondingly  poor  in  tlie  blue- 
violet  rail's,  the  50  candle-power  lamp  having  scarcely  a  trace  of  them. 
It  has  l)een  shown  that  ten  .V)  candle-jvower  lamps  grouped  have  ider- 
lically  the  imme  fjuality  (»f  rays  as  a  single  .*)()  caiidh'-power  lamp,  and 
that  the  rays  are  in  no  way  similar  (o  those  given  off  by  a  .5(.H)  randle- 
powrr  lamp.  .A  single  •'HXJ  i-nntll^'-power  lamp  should  Ik'  cIio.scii,  as 
a  lamp  of  less  capacity  b  not  .sufliclently  rich  i»  the  chemical  rays  to 
prodiK-e  the  l>est  r*".sults, 

A  Sterilizer  for  Instmments  and  Gauze.— .An  office  outfit  is  not  com- 
plete without  A  sterilizer  of  some  kind.    All  in$truii>ent;3  .should  l>e  boil^ 
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in  a  2  per  cent,  solutinn  of  sodip  hiboras  for  at  least  twenty  miniiles 
befon?  thev  an*  usttl,  fur  citlu'r  examiimlioii.s,  irpatnwnls,  or  ^ur^icid 
operations.  The  instruments  mav  l»e  Ixiiled  in  a  ptireeiuin-lineil  bucket 
or  pan,  or  iu  a  specially  desij^ned  sterilizer,  aa  shown  in  Fig.  20.  TTio 
apparatus  sliown  in  llie  ilhislration  is  pro^'ided  Mith  a  dr}'ing  c bamlier 
in  addition  to  the  hoilitijj  iray,  and  is  reconi mended  on  this  acconnl.' 
Instruinenis  are  often  dumaped  or  alto^'ethpr  mined  t>wau.se  iliey  are 
not  driwl  after  being  sierilizccJ.  With  this  sterilizer  they  may  be  boiled 
and  ilried  after  an  niHTalion. 

Topical  Applications.— Topical  remedies  whkli  should  have  place 
ii|>on  the  tn'iitiiieiit  tal)lp  are  nunientiiis,  though  iiidivi(hiul  i>ref('r<'nfe 
may  greatly  modify  their  niinilxT  and  character.  I  shall  only  refer  to 
tliosp  nhieh  hnve  proved  .satisfactory  in  my  practic*'. 

Kitjato  ol  Silver. — The  following  solutions  of  the  nitrate  of  silver  mIiuuM 
be  kept  on  the  treatment  tnhle  in  hhir-glass  bottles,  or  in  a  cabinet  within 
convenient  n-aeli  iif  the  surgetm  or  hi.s  a-s-sLsiant: 

I}.— ArffiilJ  niURti*  (r.  x 

Aqnii-  iIm .      ,      -  8J— M. 

This  is  approximately  a  2  per  cent,  solution  of  the  .silver  salt,  and  is 
u^ul  when  »  mild  but  |K).sitive  lustringent  action  is  retjiiired,  hs  in 
simple  subacute  catarrhal  inHammalion  of  the  upper  respiratory  tract. 
It  may  l>e  applied  wiih  a  spray  tube,  the  essential  parLs  of  which  an-  made 
of  hard  ruMier  ami  aluminum,  m  of  gla-^s.  Other  metal."  are  acted 
upon  by  the  silver  sail,  and  are  not  suitable  for  the  .«;ilver  solutions  on 
Lbia  aeeount.  The  silver  solution  may  also  be  appilod  with  a  irotloti- 
wound  applicator.  A  eamel'.s-hair  brush  is  not  recommended,  on  ac- 
count of  iJie  dillicidty  of  keeping  il  sterile. 


I*. 


-ArBCuU  nitmtl* 
Aqur  dw. 


v.  XX 


This  .solution  h  appmximately  4  per  cent,  in  strength,  and  may  be 
uswl  as  Nti.  1  when  a  more  positive  astringent  and  antiseptic  action  is 
rec|uired. 

It. — Anient*  niUnlla  .....  .         (t.  il 

AquvdM.  .  ...  S>— M. 

Thb  solution  i.s  approximately  S  jier  cent,  in  strength,  ami  i.s  nseful 
in  the  more  chronic  catarHial  inflanmintinns  of  the  up|>er  respiratory 
tract.  Solutions  of  gnttler  strciigih  thim  this  are  rarely  indicattnl  in 
chronic  inflaiiiniatiuns  of  the  mucous  membrane  e.\cept  when  a  caustic 
action  is  rci]iiirt*d.  Greater  .strengths  are  apt  to  cause  irritation  and  an 
u^ravatioii  of  die  lo<'al  i-broiiie  inflammation. 

In  the  very  acute  inHammations  a  much  higher  percentage  of  siU'er 
mav  l>e  used. 


3' — Anpnili  nitralM 
Aqti*  de*. 


q.  ».  kd 


This  is  a  12  J  percent,  solution,  and  \s  a  valuahle  local  remedy  in  acute 
lacunar  inflanimntion  of  the  ton.sils.  The  more  acute  tlie  attack  and 
the  more  edematous  the  ti^^ue  the  stronger  the  silver  solution  .should  be. 
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This  is  a  25  per  veni.  »oliilJon,  nnd  is  u.si'ful  as  a  loral  appiifallnn  in 
aculv  infwtiuus  inflHrnmatiuiis  of  tlie  fauces.  It  is  especially  iLseful  in 
acitle  lacunar  lonsillitis,  one  upplicatiuii  in  llie  priiiiary  stage  often  being 
sufbcient  to  abort  the  inflaiuniaturv  pr^Kxss. 


Aquvihs. 


q.  *.  Ml 


Iff.  eMcxulJ 


This  h  a  90  per  cent,  solution,  and  is  useful  in  acute  lacunar  tnnstllilis 
in  the  tnoist  virulent  and  acute  .sta^c.  1 1  .should  only  Ik>  applied  wlien 
the  inflammation  is  rvry  r«fii(  and  agf^ravated  in  type.  The  (i^^ues 
should  Iw  succulent  and  highly  inflamed.  In  such  a  case  it  is  u  spe<'itic 
rruiedy.  I  hitve  never  &ern  a  case  corresponding  to  the  above  descrip- 
tion in  vhich  the  second  application  of  the  reniefly  wa.s  nece.sj--arv.  Its 
use  in  this  strength  h  not  painful,  but,  on  the  contrary,  relief  inimirdi- 
ately  follows. 

If  lliis  .strt'nf;lh  of  .Hilutiun  wcr<'  apptieit  to  a  subacute  inflauinialion 
Uie  cheuii<'al  Irannm  would  probably  aggravate  (he  existing  iuflaininator% 
process  rather  than  relieve  it.  A  solution  of  silver  salt  of  dm  strenj^ih 
coaf^lale^  tfii;  iuucoun  secretions  and  blanches  tlte  surfat-e  of  the  inflamed 
raucous  membrane.  It  is  also  a  powerful  j^nnicide.  The  inflnniniatory 
infiltration  of  ihe  o.-^^ue  is  checked  and  the  vitality  of  the  infective  Itaiv 
teria  is  greatly  impaired. 

Caution  should  be  observed  in  using  silver  nitrate.  The  salt  in  any 
strength  ha.s  a  marked  irritating  efFet-t  on  the  intrinsic  imiscle.s  of  the 
larynx.  To  avoid  thii*  ftcci<Ienl  the  cotton-wound  applicator  should  l)e 
freed  of  the  excess  of  the  solution  by  squeezing  it  widi  a  liberal  wad  of 
cotton.  When  this  i.s  done  the  inflamed  area  .should  U-  lightly  bru.shcd 
with  it. 

'Hie  following  rules  are  valuable:  (n)  The  milder  the  inflimunation 
the  milder  ihe  s<jluiion  (b)  The  more  intense  the  inllanuiialion  the 
stn)nger  the  .solution. 

OoaUcol  Solndoiu. — Solutions  of  gtiaiacol  in  olive  oil  arc  u.'U'ful  local 
remedies  in  acute  inflammation  of  the  fauces  and  pharynx. 

ITie  .strenglbti  recfininiciided  an*  10.  2.5.  ami  ."iO  |M-r  cent,  of  guaiacol 
in  pure  olive  oil.  The  more  .severe  the  inHanmmiion  the  Ntmnger  the 
solution  re4|uired. 

While  gtiaiacol  w  not  as  efficient  a  rcmwly  in  acute  lon!>illtlis  as  the 
stronger  M)lution  of  silver,  it  is  uevertiielesf^  very  positive  in  its  actirtn, 
manv  tas*^  re*^iliring  but  a  few  applications  to  check  tlie  inflamniatorv 
pnioes.s.  It  priHiuces  a  pungent,  hot  Ken^ition  whicii  lasts  for  about 
thirty  seconds. 

Oompomid  Tbictun  of  Beiuoln. — ^^fhe  compound  tincture  of  benzoin 
13  a  valuatik-  l'H.-al  remedy  in  the  throat  when  a  mild  but  [msitive  a.«trin- 
gent  and  anli'^ptic  retricdy  i.s  itidicated.  ll  may  Ih*  listed  in  chrtinie 
granular  pharyngitis  during  the  mild  exacerbations  of  the  disease  with 
gtMxl  effect 
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Its  phief  value  is  as  an  adjunct  in  dressing  the  nasal  accessory  cavities. 
'ITie  gauze  should  Ije  moislened  in  the  solution,  the  exee&s  removed  by 
squeezing,  and  (wcki-d  in  the  nasal  ciivily.  It  prevents  d«f<»nipfwi(i(m 
and  stiniulatf.s  heullhv  ^ranulutimiM.  A  plain  piuze  dres.->)n^  it)  t))c 
nasal  chaiuljers,  if  allowed  to  remain  more  than  twenty-four  hours, 
often  takes  on  a  very  ulTensive  udor.  If  the  gauze  Ls  uiuistened  with 
the  compound  tincture  «>f  l»enKoin,  it  may  remain  in  the  n»ise  seventy- 
two  hours  without  a('(|uirinj|;  an  otrenaive  odor. 

A  foul-smelling  c-hronie  otorrhea  may  he  rendered  sweet  by  moppiii 
the  cavity  dry  and  applying  a  dres-sii^  of  gauze  moistened  with  th? 
ciMiipuund  tiiictnrt-  of  tieawnn. 

Subn)trit»  of  Bismuth  Powd«r.— This  powder  may  be  used  with  gauze 
dre.H,-iirigN  as  a  snlisliiute  for  the  rompound  tinelure  of  lienzi'iii.  It  also 
prevent*  decompo-iition,  though  not  over  «)  extended  a  period. 

It  may  also  (w  in.su fHatt-d  (Fig.  21)  into  the  nose  after  an  intranasal 
operation,  where  it  fornus  a  coating  which  acts  as  a  meebanicai  and  a 
chemical  protection  to  the  underlying  tissue. 


Fk.  31 


(tciiuiBunuii  rDiirDi.li  e{d» 
I'ciirdcr  iniilf!l;tlor. 

Ichthyol  Solutions.- -Ichthyol  in  aijueout^  and  glycerin  solutions  may 
he  usf-d  as  a  topic-al  appliratirm  in  the  nasal  chaniliers  wlwre  there  %» 
a  foul  or  ozenic  secretion.  The  nose  should  W  packed  with  cotlon  or 
gauze  saturated  with  the  solution.  Personally,  1  prefer  to  ii.se  a  «>rk- 
st^-ri'w  applicator  wound  with  cotton  uiid  dippi-d  in  the  iehihyol  solution. 
This  is  then  introtluced  into  the  nusal  cavity  and  the  applicator  removed 
with  II  reverse  screw  uioiion.  leaving  the  ichthyol  pad  in  the  nose.  This 
should  Eh*  left  in  place  fur  from  ten  to  thirty  miiiuIcA,  aivonJing  to  the 
degree  of  infection  and  tumefaction  of  the  ti.ssue.  If  the  secretion.*;  are 
profuse  and  dried  in  the  na.sal  eavitie.'*,  the  aqueous  solution  should  l)e 
ujserl;  if  there  U  a  state  of  .scp.si.s  and  local  tumefaction  of  the  tissues,  the 
glycerin  .solution  should  Iw  used  on  aciiainl  of  il.s  hygroscopic  action. 

Iodine  SoluUona. —  [ihIihc  in  a  glycerin  menstruiiiii  is  a  valuable 
renieily  in  chronic  granular  plinryiigiiis.  ami  in  those  case-s  of  middle- 
ear  catarrh  as.>iociated  with  granular  pbaryiigili.s  or  atrophic  rhinitL;. 

The  following  fornuihe  may  be  used  In  such  cases: 

H.— Tr.  i«)iiii  .......  nidviij 

Ulywriiii  ...  .     .     .      q,  (,  Ml        SJ— M. 

[^ — IixUifoniti         ,      ,  .      .            ...........  (r.  J 

Potw.  iodMi  IT.  K-xx 

Horpbia  Mklphatli cr.  i 

Uljrcvrini    .  •••• SJ — U. 
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H. — lodUil sr.T-xz 

pDtsii.  (odicli  Cf.X-BM 

01.  anullliprin'  Rlv 

GlyceriJii »j— M. 

H.-Ti.  Midi. 
Tr.  («Tri  etl.. 
Oijiemriai    .  .........  .      .       ftl  q.  n.         Jj— U, 

The  fourth  formula  is  very  astringent,  and  U  uaed  to  promote  even 
htniling  hy  pninuliitinn  after  toiisiIl«'U)m_v  in  adults.  It  is  also  nf  (rn-ni 
value  in  (he  .sul«icule  tii»e  of  j;raiiular  pliaryngiti^. 

Carbolic  Acid- — Carbolic  acid  may  \ie  used  in  any  strength  from  10 
to  95  per  ctTit.  aqueous  or  glytvriii  solution. 

I), — r«flmlir  v'u\  ...  ,       ,       .  KT.  XK 

Gtyceiw 81— M. 

This  is  approximately  a  -I  per  cent,  s(>tution,  nnd  may  be  used  in  siili- 
acute  dry  dermatitis  of  the  exteriml  auditory  meatus  aud  in  subacute 
otiti.s  molia. 

B.-C«rtwlie  Kid 3J 

Ulyccrin  ...  .     q.  b.  ad         Sj— H. 

TTiis  19  a  12  per  cent,  solution,  and  may  Ix-  used  in  acute  otitis  media. 
It  should  be  dmiijH-d  into  the  nieiinLs  two  or  din^-  (inies  daily  and  a 
cotton  plug  inlrodiKx-d  to  prevent  its  escape  (A.  H.  Andrt-w"s),  It  is 
claimed  that  if  dropped  into  tlie  meatus  ni  the  initial  .ila^  of  acute 
suppurative  otitis  media  it  abort**  ihe  further  pro^jrcss  of  the  inflammation 
in  nearly  wvry  instance.  Ou  the  other  hand  it  is  clainu'd  (hat  its  fretjuent 
u>^  (*au.se.s  a  filin>si.s  and  thickening  of  the  ear  drum,  and  diiis  i-aiiHca 
ptrrnmnent  diminution  of  liearitig.  It  may  be  said,  however,  that  its 
frequent  use  h  not  often  required  to  abort  an  attack  of  acute  otitis  media. 

B.  -Oubolie  iieiil  .      ,  ...  ....  Br  <N-cIvj 

AquKdea.  .  .  .....  HUxiv^M. 

This  is  a  95  per  cent,  solution  of  carbolic  arid,  and  may  \ie  used  when 
a  su|MTficiul  caustic  effect  is  desired,  a.s  in  infective  graiuiluinata  of  the 
mifldle  ear  and  ma.'ftoid,  either  liefore  or  after  operation.  I  have  ooca- 
sinnidly  u.se«l  it  in  causes  nf  ol<].  fou[-.smeJ]ing  otorrhea  to  diminish  Ihe 
o«li»r  and  to  stimulate  healthy  j'rannlalioii.     (Sec  Chcinical  Can.stics.) 

Alcohol  .Mcohol  is  alsfi  a  valitabli-  remedy  for  tcipiral  app  11  rations. 
I  know  of  no  Wttcr  ingredient  for  a  gargle  than  alcohol.  It  is  astrin- 
gent and  antiseptic,  and,  when  properly  dihitc<l,  i.^  grateful  to  an  inflamed 
surface. 

H— AlnUiol. 

nnniunon  wnter  ....U  SU 

i'lunaaiitbyda lUi 

nl)r4V(ia 5v 

Aqu*  dw. .  c|.«.«d  3  viij— H. 

TTw  alKivp  formula  is  a  gtwxj  gargle  In  acute  Innsillar  and  pharyngeal 
iuflamniation.s  and  in  the  ,sorfnes.>  following  the  removal  of  die  lon-sils. 
In  very  young  children  it  may  Ik  used  in  a  more  diluted  form. 
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In  chronic  otorrhea  alcohol  may  be  used  in  the  following  dilutions  and 
mixtures : 

9.— Alcohol IPMt 

Aquie  doB.       ....  ......         2  parts — M. 

H.— Alcohol '1  part 

AquB  dea.  1  part — M, 

H.— Alcohol 2  parte 

Aquie  dee,  .....  I  part— M, 

H.— Alcohol Sparta 

AqiuE  dea.  ...  ...  .1  part— M, 

!(.— Alcohol SSperosnt. 

The  alcohol  dilutions  given  above  are  used  principally  in  the  treat- 
ment of  chronic  suppurative  otitis  media. 

They  constitute  the  so-called  "alcohol  treatment"  of  this  disease: 
The  meatus  is  first  filled  with  the  weakest  solution,  then  mopped  out, 
and  each  solution  applied  in  series  until  the  patient  tolerates  the  95  per 
cent,  solution.  If  the  strongest  solution  is  applied  at  once  it  causes 
considerable  pain  and  irritation,  whereas  if  the  strength  is  gradually 
increa.sed  unpleasant  results  are  avoided. 

Alcohol  is  a  positive  astringent  and  antiseptic  remedy  of  considerable 
value. 

H-— Alcohol  (95  per  cent.)    ...  SJ 

Boric  acid gr.  KX — M. 

5.  -Alcohol  (9.5  P^r  cent.) Si 

Iodoform gr.  v — M. 

The  addition  of  boric  acid  and  iodoform  is  supposed  to  give  the  local 
antiseptic  effect  of  these  drugs.  If  an  excess  of  either  drug  is  added, 
and  the  solution  is  agitated  just  Iwfore  the  instillation  of  the  solution,  a 
precipitate  of  the  partially  su.spended  drug  is  dejiosited  on  the  diseased 
mucous  meml)rane. 

These  solutions  should  lie  u.sed  after  having  applied  the  weaker  alco- 
holic solutions. 

Ointments. — Various  drugs  may  be  prepared  with  an  oily  menstruum, 
preferably  lanolin,  as  it  has  greater  affinity  for  the  mucous  membrane 
than  vaseline.  Pure  olive  oil  may  also  be  used  as  a  menstruum.  The 
following  mixtures  are  recommended: 

H,  -  -Zinc  oxide ...         bt.  xlviij 

Lanolin  5j-  -M. 

H,  —Zinc  oxide ...  gr.  xlvij 

Morph.  Rulph.  gr.  j 

Atropine  gr,  ^ 

Lanolin q.  h.  ad  5i — M. 

The  first  formula  is  soothing  to  an  inflamed  surface,  and  may  be 
applied  in  those  cii.ses  in  which  there  is  an  irritating  mucous  or  sero- 
mucous  discharge  in  catarrhal  sinuitis.    It  is  also  of  use  id  the  massage 


Digitized  oy 


Google 


TBS  OFftCE  BQUlPMEXr 


5S 


of  the  nasfl]  mut-oiis  mf^tnltmm-  in  rhinitis  with  cDUnp.sr,  and  in  tiir;pes- 
ifnce  or  the  "swell  bodies."  For  this  piirpt)*e  «  (Jeli<-Htc  >ilver  a|)pIicator 
shuiild  be  wound  with  u  suull  wisp  of  cnttuii  and  dippe*!  into  the  oiiit- 
invat.  The  oasal  niucuus  uiembntne  hhoidd  then  be  geiitJv  mu^sti^ed 
wth  the  ointment,  the  pmlie  beinj;  lijjlulv  held  Iteiweeti  tlie  thumb  and 
f^irefinger.  The  wrist  movement,  or  the  eombined  wrist  und  fowfinfjer 
movement,  should  Ik-  used  in  pi-rformiri^r  the  massapr.  The  applitalur 
shiiulil  he  held  sii  lighllv  that  if  tin*  cnllnn-nnuiid  appIicMtor  .stumld 
strike  a  (urbinaied  btntv  ur  other  obstruction  the  probe  will  j«Iip  thrcmgh 
the  (iimers  and  do  no  damage. 

The  sen^iti^■eDe^.'^  of  Uie  uiucoUis  uiembraiie  may  be  quickly  removed 
by  the  atiove  proi-odure. 

The  second  mixture  is  of  value  when  the  nasal  mucous  nienibmne 
is  sensitive  and  when  there  is  an  acute  exacerbation  of  the  inHanimation. 
The  UH^rphinc  and  atn>pii>e  relieve  the  sensitiveness  and  ivduce  tlie  con> 
gestion. 
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The  iehlhyol  ointment  may  l»e  used  in  those  cases  where  the  secretions 

^■re  dried  in  the  nasal  ea^nlics  tu  sliinulate  the  glandular  functions.  ]t 
miiv  lit-  iippiii-d  bv  iiiassape,  ns  dt'.scriijed  alH)ve. 

GhemJcal  Caustics. — Chemical  caustics  an-  lat;^'ely  replaced  by  the 
electPorautcr%-.  though  (here  are  instances  in  which  the  chemical  caustics 
are  preferable.    The  following  are  reconinwnded: 

Carbolic  Acid  (96  per  cent.). — ^^  here  a  sujjcrficial  and  difl'used  cauleri- 

iZation  is  desimj,  as  in  an  unhealthy  granulating  snrfai-e,  carlHilic  acid 
is  an  ideal  caustic  agent.  ](  does  not  penetrate  deeply,  nor  di>es  it  pro- 
duce pain.  Il  i*i  also  of  value  in  cases  of  old  suppuration  of  the  car,  in 
which  there  Is  a  fnni  odor  ami  exulrerant  grunnlatinns.  The  ear  should 
first  be  tlioroughly  freed  from  secretions  with  n  cottnn-wouiwl  proU-  and 
the  rarbolic  acid  upplieil  afterward.  After  one  minute  has  elapsti] 
alcohol  ahiMild  be  dn>pped  into  the  meatus  to  chec-k  the  action  of  the 

Enrlvilic  arid  and  to  prevent  its  action  iiwin  the  skin  of  the  mtacns  and 
auricle  during  its  removal.  The  carUnic  acid  should  be  dropped  into 
the  middle  eitr  with  a  medicine  dropper,  care  l>eing  exercised  to  avcid 
contact  with  the  cutaneous  surfai-e. 

Carbolic  acid  may  also  Ik-  iiM'd  in  the  phnr^Tix  when  a  diffused 
superfirial  cniistic  action  is  destrefl,  n.s  in  a   mild  case  of  granular 

lipharvngitLs,  lliough  in  these  cases  it  is  usually  pn*frrHblc  to  puiMHirc 
the  hillicles  or  iwdules  scnilered  over  the  pharyngeal  wall  with  the 
gal  va  nocau  te.ry . 

Ohromic  Acid. — Chromic  acid  has  long  Iteen  a  favorite  chemical  caustic 
in  tJie  nose,  thmut,  and  ear.  tlaajgh  it  has  bwn  largely  replaced  by  the 

igalvan'x-auten.-.  A  few  crystals  are  engagc<l  upon  the  end  of  a  probe 
and  held  over  an  alcohol  or  gas  blaze  to  drive  off  the  water  of  crystal- 
lization, but  not  long  enough  U>  rc<luee  ihem  to  an  ash  or  cinder.    The 

.bead  of  acid  thus  fnriucd  is  drawn  ucru.'^s  the  area  to  l>e  cauterized, 
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wh*?re  it  rapidly  abstracts  the  water  from  the  tissue  and  tliu»  tkslrora 
or  raiiterizes  it-s  .sup^Tlicijil  lavers. 

It  may  l>e  used  in  tiirge»<.Tnt  rhinitis,  follicular  phan'iij^itis  (granular 
pharvngilis),  and  In  uny  other  condition  ref]iiirinji  can terirjition.  It  is 
not  a.s  dcL-p  in  its  penetration  a*  is  usually  de-siret!  in  eitlier  of  these  «iii- 
ditioris,  hence  it  is  not  as  n-ltahlc  as  the  gtilvaiiocauterv. 

In  order  to  iricreast'  its  effieiency,  Xiirval  H.  Pierce  and  Max  A.  Gold- 
stein have  devised  instruments  for  its  sulK-ulaneous  use.  The  siiUmucuiu 
method  has  not,  however,  ap]H'-ali'<I  stntngly  to  the  profe,ssion,  as  the 
golvanocautery  i.i  easily  and  efficiently  applied  with  equally  pood  or 
e\*en  fteitcr  results. 

It  should  be  remembered  that  chromic  acid  is  tjuite  irritatinjr  to  the 
kidneys,  and  may  cause  albuminuria.  Its  extensive  use  is,  ihereforej 
i-ontraifidicaied  in  ca-ses  already  thus  alFei-letl. 

Techniqu*. — (a)  IjM-al  cocaine  anesthesia,  (b)  Piincture  the  mucous 
nK-nibnine  at  the  anterior  end  of  the  free  Ijorder  of  the  inferior  lurliinaK-d 
body,  (r)  Intrwluce  a  jindw  or  other  eleviitnr  through  the  pum-ture 
and  tunnel  the  substance  of  ihe  mueous  nienibraiie,  keeping  near  the 
|H.>riostcuuu  {d)  Introduce  the  (ioldslein  concealed  probe  containing 
the  bead  of  chn>mic  acid  into  llir  <iepTh  of  (he  tunnel,  (f )  I'ncover 
the  lieiid  of  clirntnic  add  and  witbilniw  it  ihnnigli  the  tunnel.  Tim 
cauterizes  die  wall  of  the  tunnel  within  tlie  nuLcou-s  membrane.  If 
sloughing  does  iini  occur  the  result  ia  ver}-po<Kl  (Kig.  94). 

Trichloracetic  Acid. — 'Hiis  is  a  valuable  cheiuicul  caustic  agent  and 
is  penendly  used  in  a  2)1  per  cent,  solution.  It  hjis  been  enij)loyed 
chietty  in  tida-nMilosi-s  of  the  litryn.\,  in  coiijtiiH'tion  with  cureltiige, 
and  in  hypertruphied  and  di.sease<J  tonsils,  after  splitting  tlie  walls  of 
the  crypts. 

In  laryngeal  tuberculosis  after  the  iiitralar\'ngeat  removal  of  all  the 
tuhercnloU5  tissue  available  by  this  route  the  operated  area  is  swahljod 
with  a  2i>  per  cent,  solution  of  trichloracetic  acid,  to  destroy  any  remain- 
ing IuIhjk-uIous  tis.sue  and  to  .seal  up  the  lymphatic  openings  tii  prevent 
the  spn-HiJ  of  the  tul«irculous  process, 

Kaufmann  has  recommended  the  free  and  deep  incision  of  the  crypt 
walls  of  the  tonsils,  especially  o^f  lliose  crypis  opening  into  (he  supra- 
toiisillar  fos.sa,  and  applying  a  2()  per  cent,  .sohition  of  trichloracvtic 
acid  to  the  ineised  surfaces.  More  than  one  .sitting  is  usually  required 
for  this  purpose.  The  object  of  this  procedure  is  tn  destroy  the  diseased 
epithelial  lining  of  the  cr\*pLs  and  to  cause  cicatricial  c-ontraclion  of  the 
substance  of  tlie  tonsil.  In  this  way  the  tonsil  is  reduced  in  sisie  and  its 
non-resistant  cryptic  epithelium  is  destroyed. 

The  acid  appliiiitions  are  very  painful  for  a  prolonged  period  of  time. 
This,  togedier  with  the  fact  lliat  repeatwl  applications  ai-e  cjften  net^'ssari', 
renders  the  procedure  an  undesirable  one.  The  complete  removal  of 
the  tonsil  by  dissection  is  a  more  certain  and  ile-sirable  proeetjure, 
both  tonsils  may  be  removed  at  one  sitting. 

Nitrate  ol  Mercury.— A  10  per  cent,  .solution  of  the  nitrate  of  inemiry 
may  be  used  to  cauterize  deep  sloughing  sypbililic  ulcers  of  the  noi^e  and 
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ihrnat,  as  it  excites  liralthv  granulutiuii,  and  thereby  cbcckji  the  vluugh- 
in^  anil  svpliilillc  ozena. 
Antiseptic  and  Detergent  Solutions.— The  cleumin^'  of  the  nose  and 

throat  wiUi  rleler^ent  sprwys  and  U!1.h)ics  is  not  as  ])npular  a  procedure 
now  as  formerly.  K.\peri*Miiv  Im.s  sliowii  that  such  aiJp)ii-«ti[ii].s  exert 
little  curative  nrtion  on  catarrhal  and  other  diseases.  They  do,  however, 
pn»tuote  IfUiporary  im-i-ease  in  the  hyperemiu  and  leukot-ytn.'^i.s.  Such 
wilulious  alM)  stimulate  the  constrictor  niusc3e  liljers  of  the  "swell  limlies" 
of  the  lurhinals,  and  thu^  temporarily  re<lilce  the  tnrpcscence.  'I'lie 
antlsfptic  action  is  pnii)al)iy  but  slijjlit  ami  of  lillle  value.  The  three 
useful  effects  of  the  anti.-^eptic  and  alkaline  nasat  washes  are  therefore 
as  follows:  (fi)  Determent  or  rleansin^  etfet-ts.  (6)  Muscular  riuilrao- 
tiun  of  the  interlacing  fillers  of  tlie  "swell  bodies."  (c)  Slijjht  promotion 
of  ilir  reaction  of  inflfiniination.  The  detergent  and  stimulating  solutions 
recommende<l  are  its  follows:  (1)  Seller's  solutioji.  (2)  l>ol)el-Pynchoii 
»oIuti(ui. 

Powd.  Md.  likttrt).  (Murk) ia        Sij 

TkyaioliiM  Om 

a»««te  IC.  P.> dw 

First  mix  and  triturate  the  two  salb*  and  place  them  in  a  one-gallon 
bottle,  adding  une-half  tlie  (juantity  of  glycerin;  then  let  it  stand  twenty- 
four  hours  uncorked,  with  frefpient  agitiiiions.  Next  add  tlic  remainder 
of  the  glycerin  and  continue  the  upitations  for  another  Iwenly-four 
boiini,  witli  the  bottle  uncorked  a.s  Wfore.  Lastly,  add  tlie  tliynioline 
■mi  let  the  W)lution  stami  twenty-four  hours.  One  ounce  of  this  mixture 
should  tie  addc<i  to  one  pint  of  water,  when  it  is  ready  for  use. 

The  solutions  may  be  used  with  an  atomizer,  a  nasal  donrhe,  or  a 
wringe.  'Hiey  may  also  l)e  used  us  gargle-s,  although  tlie  distinctly 
■Ikaline  l.i-U-  i^  Usually  disiigni'Mhlt-  tn  the  [mticnt. 

Oily  Solutions  for  Use  with  a  Nebulizer. —Aninialic  and  untiseptie 
drugs  may  be  added  to  an  oily  menstruum  and  thn)wii  into  the  ivspiratorj' 
Imct  with  a  nebulizing  device.  The  action  of  such  mixtures  i^  as  an 
eniolhent  or  protective  agent,  ami  as  u  stinnilaiit  to  the  uiucihik  ghinds. 
*n>ry  «ls<i  raUM-  contr,M-tion  of  the  circnliir  nnisck-  (il>ers  of  the  arterioles, 
and  ihrtrby  n-duif  the  congesticm.  The  effects  are  tran:iient,  and  ail'ord 
pplief  widwul  exerting  a  marked  curative  effect. 

The  following  formula-  are  recommended; 

1.  Chlontloiie  inlmlant. 

I).— AlMOlom KC.XK 

(^Rpbor    .  ....  cr.  MK 

MmlKol KT.na 

Oa  rtamuiMMi  Hlv 

00  pMnlkUim Sij — U. 

2.  Arvtuzone  inhalant 

!{.— nuDnk(nf.r .       iiivii 

UU  INUxiUtutu ,      .     q.  ■.  ad  S'J~U. 


Digiii 


zed  oy  Google 


56  THE  NOSE  AND  ACCESSORY  SINUSES 

The  spray  bottles  and  nebulizing  bottles  devised  by  De  Vilbiss  (Fip. 
15)  have  proved  more  satisfactory  than  any  others,  as  their  construction 
is  simple  and  they  rarely  need  repairing  or  other  attention. 

Hawley's  spray  tube  is  also  a  useful  device  for  washing  the  nasal 
cavities,  and  is  often  preferable  to  the  spray  tube,  as  it  does  not  injure 
the  epithelium  of  the  nasal  mucous  membrane. 

The  air  pressure  allowable  for  spraying  the  various  mucous  surfaces 
with  De  Vilbiss'  spray  apparatus  is  as  follows:  (a)  The  nasal  mucous 
membrane,  4  to  10  pounds,  {h)  The  epipharynx  (nasopharynx),  8  to 
20  pounds,  (c)  The  mesopharynx  (onipharynx),  10  to  30  pounds. 
(d)  The  hypopharynx,  and  larynx,  10  to  30  pounds.  The  air  pressure 
needed  for  De  Vilbiss'  nebulizing  bottles,  10  to  40  pounds. 

The  Pynchon  and  Hubbard  regulating  tanks,  elsewhere  mentioned, 
are  of  great  value  in  conjunction  with  the  spray  and  nebulizing  tubes. 
Hubbard's  regulating  tank  is  especially  recommended,  as  it  has  a  filter- 
ing device  for  cleansing  the  air.  It  also  has  an  arrangement  for  heating 
the  air. 

Solutions  which  Produce  Ischemia.— Solutions  which  produce  local 
blanching  of  the  mucous  membrane  are  chiefly  derived  from  the  supra- 
renal glands  of  sheep.  They  produce  a  powerful  contraction  of  the 
circular  muscle  fillers  of  the  arteries,  which  lasts  for  several  minutes. 
They  are  on  this  account  of  diagnostic  an'd  therapeutic  value.  They 
also  reduce  the  amount  of  primary  hemorrhage  in  operadons. 

The  following  formulie  are  recommended: 

I(.— Adrennlin  chloride 1  to  1000 

I(.—AdrcnnIiD  chloride 1  to  2000 

If.— AdreniilJTi  chloriile 1  to  4000 

It  is  rarely  necessary  to  use  the  first  formula  except  when  there  is  a 
great  deal  of  secretion  and  blood  to  dilute  the  solution.  If  applied  to  a 
clean  mucous  meml)rane  the  second  and  third  formulie  are  of  sufficient 
strength  to  contract  the  vessels.  Ixjcal  ischemia  is  produced  for  diag- 
nostic purposes  in  the  various  forms  of  rhinitis  and  in  reducing  the 
engoi^ement  of  the  tissues  to  admit  a  view  of  the  nasal  chambers. 
Adrenalin  is  also  used  to  check  local  oozing  of  blood  after  operations. 
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CHAPTER    IV 

THE  ETIOLOGY  OF  DEFORXflTlKS  AND  r>E\X\TIONS  OP  THE 

SEPTUM  N.Wl 

According  to  Freeman.  Trendelenburg  was  the  first  to  desc-ribt  llie 
hij;h-arehiMl  |Milate  with  ilcrariniiy  of  the  .sfptum  niLsi.  though  he  did  not 
(viisider  it  due  to  lack  of  de\eIo|inirit(  of  (ho  inaxillaiT  Isoiies.  l.oewy 
was  of  the  sanie  opinion,  thoiij^h  he  rejranled  the  Gothio  arch  as  of 
rachitic  ori^n.  Znckerkanili  dotw  not  atx-epi  the  rafliilic  {iri^iii,  as  he 
believes  that  the  lower  jaw  and  nut  ihe  tip|KT  oxhihits  (he  rachitic 
iiiHuenee.  However  this  may  I>e.  Freeman  reminds  us  that  it  is  coni- 
uion  to  And  the  Gothic  an-h  u^^ociated  with  deviated  ^plti.  He  shuws 
that  in  'MYI  eases  (>f  hijrh-arehed  palate,  290,  or  'M  per  cent.,  were  asso- 
(.iated  with  deviated  septa. 

In  siud^-inj:  the  Miitter  colleetion,  Freeman  found  many  straipht  septa 
assoc-iulei]  with  iiothic  palates,  ihu.s  denionslratin^'  (Iml  a  hi;;ii  arcli  is 
not  nee<*j»arily  a  cause  of  septal  tieviatioi).  Indeed,  he  liehevcs  that 
the  faulty  ilevelopmeiil  of  the  superior  inaxillie  is  a  fruitful  souree  of 
deviated  5epta.  especially  in  doHehocephalic  heads.  'iTie  skulls  were 
those  of  non-F.uropeans,  \u  whom,  as  Zuckerkandl  has  pointed  out,  the 
deforniitii-s  of  the  septum  are  much  more  infrequent  than  in  Kun>jR'aiis. 
Masher  has  rroenlly  culled  attenliuii  to  the  low  position  of  the  Hoor  of 
Ihe  antrtun  of  Hij:hmore  in  skulls  with  the  Gothic  palate. 

As  the  Gothic  arch  is  naturally  present  In  infants,  it  is  easy  lo  under- 
stand that  anything  which  iiiterfercs  with  the  dt-velopmenl  nf  the  skull 
will  pn-veul  development  of  the  han)  [lalalr  and  it-s  c-itnsci{Uenl  deseeal. 
Indeed,  in  such  cases  the  later  development  of  the  alveolar  prxwesses 
anl  the  eniplion  of  the  teeth  will  cause  the  arch  to  I>ecome  more  (leaked. 
A5  the  an-li  n'mains  hi|,^i.  the  septum  in  its  further  <lcvelr>pment  must 
bend  to  make  room  for  Its  jnvjwth.  Weleker.  in  support  of  thi.s  view, 
has  shown  that  those  cases  in  which  one  maxillary  ixjiie  descends,  the 
Other  ivmaininjr  hijj^h-arched,  convexity  of  the  septum  is  toward  the 
descended  maxilla. 

Acfunlinp  to  Kii^ne  S.  Tallwt,  Mor},'ajini  Wlleved  that  deviated 
septa  were  due  to  excessive  development  of  the  vomer,  while  .Iarvi.s 
reported  four  ca-ses  in  one  family  sii^'eslinn  an  lieredilary  influence. 
Talbot  belie\-ea  that  direct  here<litar>-  influence  is  rare,  thoiif^h  iliere 
may  he  a  family  develrtpment  of  the  facial  skeleton.  a.s  shown  by 
Sochus'  and  WeU-ker's  investigations. 

AcrordinE  to  Boswortli,  the  deformitie.s  of  the  septnm  are  nsnully 
traumatic  in  origin.  He  points  out  thai  an  injuri'  to  the  nose  need  not 
be  attended  by  an  immediale  and  obvious  defonnity,  but  it  may  set  up 
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n  low-prade  inflamiimtioti,  which  in  a  nuuil^er  of  years  finally  results 
in  OTi  ohstrticcivr  nialfnmialifm  of  ihe  .septum.  TUh  Is  iitiiiouhlctlly  a 
frcfiuent  cans**  of  .s**[jUi.1  tieviutioiis.  cs]HTially  <if  the  aiiieriur  cartila^'lnuus 
purtioii.  wliith  is  fxpost**]  (u  traeimaiir  itifliiL-ncf*.  Thai  il  is  »  frt^juent 
cause  of  ilefnriiiity  of  llit*  Ixmy  portiniiH  (_|HT]»ciulimliir  plalr  ami  the 
vomer)  is  extremely  doubtful,  as  ihey  are  protwrtwl  froiu  blows  by  ihc 
nasai  find  sii|)orior  miixillan'  hones. 

'I'ullMit  hi)ltl.s  timt  deviatii)n.s  of  tlte  septum  ai*e  due  to  the  une(|ual 
development  oF  the  ailjjicent  Imnes.  more  especially  llie  tiiH>inalc<l 
bodies.  Thi'ir  development  in  turn  dew'nd.s  ufMiii  the  ;;mwth  iif  the 
facial  Iwne-s.  which  are  malified  as  the  facial  angle  iiicreiues  and 
nmjfrmthism  h  lo.st.  The  turl>inate(t  hiMly  Ix-iii;;  displiiced  or  enlui^jed 
toward  the  septum,  the  septum  i.s  crowited  to  the  opposite  side.  'I'he 
septum  is  not  nciessnrily  pn.sfied  over  by  direct  conliu-t  of  the  Inrbin- 
ated  hone,  a.s  Ifie  ri'spiratory  curn'nls  of  air  may  ean.se  it  to  ileflei.-! 
during  the  prcpuU-rly  period,  when  the  vomer  and  perpendicidar  plate 
are  .soft  mill  cartilsijjtnous.  Talhot  be(iev(>s  that  the  underlying;  <'au.se  of 
septal  defnruiilies  is  a  neurosis  and  deg«*neracy.  in  which  condltiotis 
there  may  Ik*  an  imiMitlance  of  developuient  of  the  various  l»one.s  of  the 
face,  total  collap-se  of  the  outer  walls  of  the  nose,  o&soeiatEMl  ^ith  nn 
arrest  of  the  dcvelopmml  of  the  Ixmes  of  the  face,  jaws,  dental  arch, 
chest,  and  sliouMers. 

Suiiiinari/.—].  Morjfapnl  (lioufjht  they  were  due  to  excessive  dewlop- 
men*  of  the  vomer;  the  vomer  cnjwding  npwani  apiinst  the  deiicending 
perpend ieuhir  plate  of  the  ethmoid  cnu.sed  septal  deflection  to  one  side, 
in  order  to  allow  of  continufil  devi-lopnu-nt. 

2.  Trendt'lcnburK  and  Kni^mau  think  tJic*  chief  {-anse  of  the  deHeclion 
is  in  the  persistent  high  or  Gutliic  arch  of  the  hard  palate.  The  vomer 
and  the  perpendicular  plate  of  the  ethmoid  are  thereby  crowded  and 
deflwlrtl  in  order  to  lind  ro«>ui  for  further  complete  development. 

3.  Jar^'is  Itelieve^  the  chief  cau.se  is  heredity,  and  cjuates  oliscrvationa 
in  su])pc>rt  of  this  thetiry. 

4.  Schans  and  WVIckt-r  advance  the  hypothesis  of  a  faulty  develop- 
ment of  the  facial  hones.  inchMlinp  those  of  the  rinse. 

5.  Bosworth  argue.s  tliat  traumatism  is  the  chief  cause  of  deflecliotis. 

6.  Talbot  lakes  the  theory  of  ScliiiPis  and  Welcker  and  carries  it  .■rtill 
fartluT,  and  nays  that  uialfonnation.s  of  the  .s^-ptuni  are  due  to  neuro.««'S 
or  stijjmala  of  degeneracy,  which  re.snlt  in  irreijninr  development  of  the 
facial  Eiones.  He  believes  that  pi-^on  chest,  adenoids,  and  deformed 
ruuwl  septa  are  all  due  to  the  same  nenrntic  influences,  which  arrest 
development  in  .some  parts  while  in  others  there  i.i  an  increase  in  the 
development. 

If  is  difficnil  lo  arrive  at  a  final  conclusion  concerning  these  theories, 
a-s  data  of  aluHWit  any  kind  can  l»e  found  by  one  who  diligently  seardies 
for  it.  It  is  easy  to  say  there  is  exces.sive  <!evclopment  of  the  vomer,  and 
to  report  ao  many  thousands  of  ohser\"ations  on  sknil.s  in  which  this 
theorj'  is  .snbsfjintiated.  Tn^ndelenburg  and  Freeman  have  tiatUfied 
themselves  tJiat  the  (lothie  arch  is  the  cause.    They  say  the  high  arch  of 
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childhood  does  not  descend  as  it  should,  and  that  the  space  for  the 
vomer  and  llie  ethriioiil  pliite  is  Iherehy  ciiemaeheii  ii^kiii  and  ilefleelion 
results.  Tallxjl  and  others  have  studied  tlie  so-calK-d  high  jircli  Hiid  find 
thai  it  rarely  exists,  also  that  in  some  in-stances  iherc*  is  Jaek  of  lateral 
devehipnient  of  the  siipi*rior  inaxilUe,  which  gives  rise  to  the  (Jothic  arch, 
or  what  appears  to  he  an  ahnormally  hij-h  arch,  .\eliiai  nicasuremenls 
show  them  to  Ije  no  higher  llian  noniml.  Then,  too.  Tnllmt  [•hiiin.s  (hat 
niuiiy  hard  {Kilate:^  whicli  are  lower  than  the  avcra^t-  are  attentic<]  \>y  sep- 
tal defonnitie.s.  He  <lf»es  not  deny  that  traiimaiwni  does  in  some  insiancea 
oeeount  for  septal  deformities,  but  he  does  deny  that  it  is  the  chief  cause 
of  deviations.  He  liclivw  that  eonsanKiiim^ns  marriaf^-fi  prttlisfHisi*  to 
the  neurtvfl.'s  and  that  facial  deformities  nr.siiU  theivfroiii.  He  holds 
that  ihe  facial  Ikhics  are  transiton-  and  more  subject  to  developmental 
influence  than  most  parts  of  the  skeleton,  hence  are  either  arrested  or 
overdeveloped  In  those  tainted  with  the  stigmata  of  depeneracy. 

Dr.  TuUmiI's  views  present  the  most  rutiotuil  explanation  of  this  much 
mooted  question  that  has  yet  lieen  offered.  He  does  not  name  the  over- 
development of  a  particular  l>on«*  nor  doi-s  he  claim  the  failure  of  the 
palatine  an-h  (roof  of  the  mouth)  to  dcsctMul  hs  In'inp  tin*  cause  of  dcvia- 
tiotix  of  the  septum.  If  these  conditions  are  present  he  claims  they  are 
incidental  si^ns  of  a  neurosis  or  degeneracy.  The  factor  which  causes 
excewiive  development  of  the  vomer  or  of  a  Ciotliic  or  narrow  (not  high) 
arched  |>alate  caitses  the  deformr*!  septum  also. 

In  conclusion,  I  will  epitomize  the  etiologj*  of  deformities  of  the  nasal 
septum  as  follows,  in  the  onler  of  ihi-ir  imporlance. 

(it)  Neuroses  or  slignuila  of  dcgi'inTacy  which  causes  either  an  arrest 
or  an  cvessive  deveU)pnient  of  the  tmncs  of  the  face,  including  tlie  nose; 
one  of  the  expressions  of  the  neurosis  being  deformed  sepia  (Tallxtl). 

The  theories  of  Trendeienburp.,  Freenum,  ^torgagiii,  Jarvis,  Kchaus, 
ami  Welckcr  are  swallowed  up  in  (hat  of  Talbot.  The  individual  theories 
they  advance  imiM-rfectly  (H)nvev  the  true  explanation,  wliile  Talljcjt's 
comprehends  them  all  and  strikes  at  die  ruot  of  the  matter. 

(Ji)  Bosworth's  tRiiimatic  h}-pothests  is  true  as  to  a  certain  number  of 
cases.  Tliat  it  explains  a  majority  or  even  a  large  [HT^-eiitage  of  them 
is  doubtful. 

'ITie  phniseology  used  by  Tallxit  may  l>e  objectionable,  iniisiiiucli  as 
it  a.S5umes  that  there  are  "stigmata  of  tlegeneracy"  present  in  all  cases 
Dotdue  to  traumatism.  It  would  be  lH'lltT.perhap.s,  losay  that  deileclioiis 
■of  the  septum  are  usually  due  to  uu  ini-oordinutiun  in  the  development 
of  tlie  liones  of  the  face,  iiK-luding  those  of  the  nuse. 

A  DUHICAL  OLASSiriCATION  OF  DEVIATIONS  OF  THE 
SEPTUM  NASI 

Malformation  and  deviation  of  the  nasal  septum  may  I>e  either dcvelop- 
inentul  or  trauuiatic  in  origin.  When  ilevelopmental,  any  or  uH  portions 
itf  the  Reptum  may  lie  involved,  whereas  if  it  is  of  traumatic  origin  the 
anterior  or  cartihiginous  p<irtinu  only  U  afi'ecleil,  e.vccpt  in  rare  caites. 
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The  point  of  ehief  clinlral  iniercst,  however,  is  in  the  type  and  loration 
of  the  dt'foniiilv  raihi-r  than  in  its  ori^'hi.  Even  the  type  and  location 
of  the  deviatiim  have  to  a  cnn.sidrralile  rh-jiree  lost  their  elmiral  signifi- 
cance in  so  far  us  Ireatnieiii  is  iHineiTneti.  since  the  jxTfiK'tioii  of  the 
.submucous  reseclioii  of  the  septum  has  been  acoompli.«*hed,  and  so 
manv  tvpcs  of  septal  malformations  are  found  to  lie  auii-nahle  to  il. 

Cartilaginous  Deviations.-- V\'hfr]  tlie  deformity  li  limited  to  the 
cartilaginous  portion  of  the  sepiuni  it  is  one  of  three  types,  vis.: 

(fl)  A  deflection  of  Ihe  anterior  portion  generally  knomi  as  the 
columnar  cartilage  ( Fig.  22).  The  antero-inferior  iKirder  of  thjs  rnrtilage 
K  turned  outward  into  the  vcsiihule  of  the  nose  and  obstructs  the  rcspini- 
torv  passage.    This  type  of  deviation  is  not  a.s  serious  in  its  conse<|uencfS 

ns  those  that  ubslriict  llie  na»al  chamber  in 
the  regitin  of  the  middle  turbinated  body,  as 
it  only  inlerfere.s  with  the  ventilation  of  the 
nasal  chamber  and  acce.s.sory  sinuses,  the 
drainage  lieing  uium])ain'<l,  exeept  in  so  far 
as  it  depends  upon  tJie  mechanical  aid  of 
(he  air  current  m  propelling  (he  secretioua 
to  the  cpipluiryiix. 

(h)  .\n  angular  deviation  in  an  antero- 
pasterior  direction  is  serious  in  proportion 
to  its  proximity  to  the  middle  turbinal.     If 
it  is  limited  to  the  region  of  the  vestibule 
or  the  inferior  tnrhinaU-  it  is  of  less  clinical 
importance,  though  its  removal  is  still  indi- 
cated.   If  it  obstructs  Ixjth  the  middle  and 
the  inferi<ir  meatuses  ilti  removal  is  of  great- 
est importance,  as  it  inierfercs  with  l>oth  the 
drainage  and  ventilation  of  (he  na.sal  cham- 
Iwr  and  the  ac-ccssorv  sinu.scs  of  the  nose, 
(c)  A  iMTpcndirular  deviation  of  the  cartilage  only  interferes  with 
the  venlilaiion,  without  biockinf;  the  drainage  of  the  secretion*  except 
anteriorly,  «  fiirh  is  inronstdernhle. 

Osseous  Deviations.- -l-'ur  clinical  purposes  osseous  deviations  of 
the  septum  may  l>e  divide*!  into  three  l)*pes: 

(a)  A  bony  ridge  or  crest  along  the  upper  border  of  the  crista  nasalis 
and  the  vonnT.  'I'he  direction  of  thU  ileformity  is  backward  und  upward, 
usually  ln^inning  anteriorly  al»oul  onc^half  inch  fnmi  ihv  Utnler  of  the 
inferior  portion  of  the  nasal  opening,  near  the  floor  of  the  nose.  A 
ridge  hi  [his  loc*a(ioii  does  noi  netrssarily  olistriicl  the  iiormnl  inspira- 
tory tract  (n;iddle  and  superior  meatuses),  nor  does  it  greatly  interfere 
with  the  dniinage  of  the  scrreli<ins.  It  does,  however,  encmach  upon 
the  fnferior  turbinnled  IxHly,  and  thus  causes  irritatiiHi  of  this  imponnnt 
phystolf^ical  organ  and  produces  a  sense  of  stuffiness  of  the  nose.  It 
interferes  also  to  some  extent  with  the  posterior  drainage  of  the  seeirtion.s. 
It  also  pHJ^^-eti  to  some  extent  into  ihc  re.«piratory  |>atliway  and  forms 
a  favorable  place  for  the  desiccation  of  ihe  secretions.    ( 'rusts  arc,  ther>^ 


Davutlon  of  tha  lutenoir  portinn 
of  the  vepul  orolumnur  t^rltliwi*, 
which  nioy  lie  fcniaved  Uimiub 
Unjak'*  iiicUrm  by  ahstp  lUaaection. 
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fore,  generally  found  upon  the  anterior  extremity  of  the  ridge,  and  in 
blowing  die  nose  bwoine  detached,  tear  the  epithelium,  and  give  rise 
to  epistiixis.  While  the  ridge  may  ii<»t  eaii.se  hhshI  olislnictinn,  it  should 
lie  removed  on  uccotiut  of  the  nieehaiiind  irritation  of  the  inferior  lur- 
binal  and  (he  resulting  titrgcsrcnt  and  hi-pertrophic  rhinitis. 

(A)  The  pi^rfM-ndiriiiar  plate  of  the  ethnwid  lioiie  i.s  often  convex  or 
cup-»haped  and  impinges  uptjii  die  middle  titrhiiiate  upon  the  iiide  uf 
OQDvexily.  This  is,  perhaps,  one  uf  the  i[n»st  serious  ol>stnu'tive  lesions 
of  the  septtim,  as  it  obstructs  both  tlie  drainage  and  the  ventilation  of  the 
superior  meatus,  and  of  the  fronuil,  eihinoidal,  and  sphenoidal  cells. 
Sufhfient  importance  has  not  been  given  this  type  of  cteviaiion,  hence 
I  wish  to  lay  special  emphasis  upon  it.  It  Is  thi'*  tvpe  of  deviation,  more 
tlian  any  other,  that  give.s  rise  to  conditions  whicli  result  in  catarrhal 
and  ^ppurative  inflammation  of  the 

accessory  sinuses.    In  tlie  first  plate  '""o  -^ 

tlie  secretions  are  r<-taiiK*<l,  undergo 
decomposition,  and  impair  the  vital- 
ity of  the  mucous  membrane.  In- 
fection and  inflammatory  reaction 
natunilty  follow.  The  ostei  of  the 
sinuses  liecome  closed  from  swell- 
ing of  the  ntucosH,  and  this  still 
further  interfctv*  with  thedminage. 
Furthermore,  the  ventilation  of  the 
superior  meatus  and  of  the  ol>- 
structed  sinuses  is  partially  or  coin- 
plelely  lost,  and  the  decom|K>siiion 
of  ihe  secretions  is  thereby  encour- 
aged. The  oxygen  of  the  air  within 
the  obstructed  sinuses  is  absorbed 
and  rarefaction  results. 

Tbe  blood  of  the  lining  mucous 
membrane  is  attracted  tn  the  parts  by 
the  negative  pressure  thus  created, 
and  catarrhal  inflammation  is  promoted.  If,  in  the  course  of  events, 
active  pus-prr)ducing  niicrtjbes,  such  as  the  sireptococi-i,  slajihyliM'twci, 
diplococcus  pneumonia,  etc.,  find  kKlgement  there,  u  suppurative  in- 
Hammation  of  the  sinuses  results. 

It  is  obvious  that  this  type  of  deviation  is  of  the  greatest  importjince 
and  that  the  indications  for  its  removal  are  urgent. 

(c)  The  combined  deviation,  including  the  ridge  along  the  crest  of 
the  vomer  and  the  convexity  of  the  perpcndimlar  plate  oif  the  etiimoid 
\ione  (Fig.  23),  is  a  very  cotnmim  type  of  septal  deformity,  ami  often 
calls  for  correction  at  the  hands  of  a  surgeon,  The  indi(--alif»ns  for 
operative  interferi-ncc  are  given  under  (a)  and  (6)  of  Osseous  Deviations, 
and  need  not  be  further  discussed  here.  The  indications  are  obviously 
more  urgent  than  in  either  the  simple  ridge  or  the  convex  perpendicular 
plate  of  the  ethmoid,  as  the  ill  effects  of  both  deviations  are  to  be  reckoned 


A  'ximp'iiiriil  il)-viuTiirn  uf  ilii"  vpium.  llie 
upper  >lr\Uti<iri  )h  uf  Ebt-  (rMit«r  rlltilrnl  im- 
|iuriiiijri<.  MS  it  lilijrhs  Lbc  vciitilnlJiiD  uul 
(Iraiiiimi*  111  (.lii>  tinuiiw. 


Digitized  oy 


.oogle 


62 


TUB  XOSE  A\D  ACCESSORY  SI\%'SES 


mth.  It  should  be  note<l  that  tbe  convexit}'  of  the  perperHlk-uIar  plate  of 
the  ethmoid  is  iisimllv  on  the  sulv  «>piM)sitc  to  die  ritijit'  nlunfj  the  crest 
of  thr  vomer,  ihoiigli  it  nmy  be  on  the  .same  side,  it  sUuutd  also  be 
noted  that  the  cartiI«(iinoiJs  portion  of  the  septum  is  dcviattv]  with  the 
perfjeiidieuhir  plate  of  thu  etliiiiuld,  mid  should,  of  course,  I*  included 
in  the  openilive  field. 

(f/)  There  are  sliil  other  deformities  of  the  osseous  septum,  as  the 
so-called  spurs  on  the  uiiterior  pijrtion,  which  in  realitv  arc  cuiiipi>sed  of 
the  crista  mtsiilis  and  curtilage  in  combination,  tliough  they  niay  be  true 
osteuiuata. 


THE   OOMPLIOATIONS   AND  SEQUELS   OF  OBSTRUCTIVE  LESIONS 

OF  THE  SEPTUM 

A  review  of  the  precedinp  paragraphs  naturally  leads  to  tlic  conclusion 
that  many  of  the  catarrhal  and  Mippuraiivc  innaiiiinuliuns  of  the  nasal 
and  accessory  sinuse,*  are  often  due  either  directly  or  indirectly  to  obstruc- 
tive mulforniatioiis  uF  tlic  sepliim. 

The  whole  Inilli  is  iiitl  expressed  in  the  al«ive  statement;  nevertheless, 
tiie  dcdnction  h  fundamental  and  should  form  ihe  workin;;  basis  in  a 
large  majority  of  cases.  The  etiology  of  the  inftaiuniatorj-  diseases  of 
the  nose  and  ncccssory  sinuses  is  given  in  Chapter  \'l. 

The  following  uiorhid  t'tnidiliotis  within  the  iiOhc  and  aLtt^s^icn■  sinuses 
are  eillicr  directly  or  indirectly  caa-ied,  or  iheir  course  ts  often  laij^Iy 
influenced,  by  a  preexisting  deviation  of  the  septum: 

1.  Acute  rhinitifi  or  curyza. 

2.  Chronic  furgescent  rhinitis. 

3.  Chronif  hy[)crlri)pliie  rhinitis. 

4.  Chronic  liy[«Tplaslic   rhinitis. 

5.  Acute  sinuilis,  eaiarrhni  antl  suppurative. 
C.  Chronic  sinuilis,  catarrlial  and  suppurative. 

7.  Polypoid  degeneration  of  the  mucosa  of  the  nose  and  simise!*. 

8.  .'\tn>pliie  rliiutlls. 
It  is  apparent,  therefore,  ihat  deviations  of  ihe  nasal  septum  shouhl  be 

a  primary  rather  than  a  secondary  subjti-l  in  u  systcinalic  (ext-InKik  on 
di.sea.se,s  of  the  nose.  They  are,  lliewfore,  hcivin  di.-icns^ecl  Ijefore  taking 
up  the  ^^u^iderntion  of  the  iiiMaminalon'  diseases  which  are  so  largely 
dependent  u^nm  theiii. 

Indications.  —The  indications  for  the  correction,  or  the  removal,  of 
obstructive  deviation.s  of  the  .septum  are  babied  upon  the  following  con- 
siderations: 

1.  If  (he  deviation  of  the  septum  dm-s  not  interfere  with  {n)  the  func- 
tional activity  of  the  "swell  Uwlies"  of  the  inferior  turbinates,  (6)  the 
ventilation  of  the  middle  and  superior  nwatiisps  and  the  accessory  sinuses, 
and  (f)  the  dndnage  of  the  same  ai-vai  il  should  not  be  subjwteii  to 
sur]gica[  trcahnetit.  In  other  words,  deviations  of  the  septum  should 
never  be  corrtt'ted  dimply  because  Uiey  are  departures  from  the  median 
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line  of  the  ncise,  but  only  when  they  oh.stnu-t  ventilation  and  iJrninage, 
or  interfere  with  the  function  of  the  "swell  liodtes." 

2.  The  ixisitivt*  imlicatiuns  for  llie  L-ornTtion  of  deviated  septa  are 
present  when  iht  septum  (a)  inlei-feres  witli  the  normal  functional 
activity  of  ihc  "swell  bodies,"  or  (i)  preventi*  the  normal  ventilation 
and  (c)  druinu^  of  the  niutul  (.'hu]iil>erj>  and  act.'essory  sinuse.s. 

If,  for  instance,  a  ridj;c  al()ng  the  ercsi  of  the  vomer  is  so  prominent 
as  to  tonch  the  inferior  turlnnate,  or  if  it  extends  forwan]  into  ihe  vestibule 
far  enough  to  partially  obstruct  the  inspiratory  current  of  air,  and  thereby 
prrwluees  rarefaction  of  ihe  air  {)o.s(rnor  lo  llic  Dbstriiction,  It  should  be 
removed.  The  same  is  true  in  refcreme  to  anterior  angular  deflections 
of  die  cariilajfinoits  septum. 

If  the  deviation  is  lusher  up,  in  the  r^ion  of  the  mi<]dle  turbinate,  and 
interferes  with  the  ventilation  of  the  siiiM'rir>r  meatus  nnd  the  accessory 
sinuse-s  ilraininf;  into  it,  it  .vhould  Ik*  eorreeled. 

Elf  a  sei)lum  is  tested  by  the  foregoing  standards,  with  a  negative 
result,  it  should  nut  be  subjected  to  surgical  correction,  no  matter  how 
great  Ihe  deviation  or  deviations  may  l>e. 
If,  on  tlie  contniry,  a  septum  is  tested  by  the  foregoing  .'Standards, 
with  a  positive  re^iult,  it  should  be  corrected  by  some  sui^ical  procedure. 


THE  SYMPTOMS  OF  DEVIATIONS  OF  THE  SEPTTJH 


The  Subjective  SymptomB  of  Obstructed  Deviations.— The  subjec- 
tive symptoms  of  na*al  ob>trutlions  are  (u )  a  k-iim*  of  fulness,  either  in  the 
lower  or  upper  portion  of  ihe  nasjd  rhamlaTs,  aceorrling  to  the  ha-ation 
of  the  deviation.  If.  for  instance,  (he  deviation  impinjjes  upon  the  "  swell 
body*'  of  the  inferior  turbinate  there  is  a  sense  of  stiiffincss  or  fulness  in 
the  lower  portion  of  the  nose;  wliereas  if  it  is  in  the  region  of  tlic  middle 
turbinate  there  is  a  sense  of  stuffiness  or  pressure  through  the  bridge  of 
the  nose  Iteiwei'ii  the  eye.s. 

(6)  If  the  obstrucliuii  in  the  region  of  the  niidille  turbinate  Is  great 
enough,  or  has  given  rise  to  a  catarrhal  inflattunalion  in  the  anterior 
ethmoidal  cells,  there  may  lie  (»ain,  upon  prei«ure.  at  the  iimer  angle 
of  the  orbit  under  the  fiof)r  of  the  frontal  sinuses.  When  pain  is  elicited 
upon  pressure  in  this  region,  it  is  very  significant  of  antt-rior  rlhmoidal 
inflamniation,  and  j>ossibly  of  the  frontal  sinus  as  well. 

(r)  Frontal  heailaehe  is  frequently  present  in  high  deviations,  and  is 
niost  severe  in  the  morning  upim  awakening.  If  of  ocular  origin  it 
HuKsides  at  night  and  recurs  (hiring  the  day  wliile  using  ihe  eyes. 

frf)  Dizzintss  or  vertigo  is  sometimes  a  diifct  e.\pre»sion  of  inflamma- 
tion or  irritation  in  the  ethmoidal  iinH  (he  fmrital  sinii.ses.  The  diitzincss 
is  often  f.xaggeralfd.  or  is  producetl  by  stooping  forward  or  suddeulv 
rising  from  the  stooping  posture,  and  is  present  when  die  eyes  are  closed, 
I>izziness  or  vertigo  of  ocular  origin  is  t)rten  relieved  wlieu  the  eyes  are 
closed,  as  the  irritation  from  the  light  is  thereby  eliminated.  Dizziness 
of  nasal  origin  is  aggravated  by  jarring  the  body. 
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(e)  Asdnnu  of  n-t\vx  lULsal  iiH^in  is  .stiim-tinic'  eliif  U>  inU-aKasal 
pressure  and  irritatioii  in  the  intildlc  lurt>iiiate  and  ethmoidal  r^iocu, 

lis  is  parti(-iil]irly  trtii;  wlieti  |K>ty[)i  ure  prvsetit. 

(/)  Tlitf  nasal  .swrvtinns  are  fliaiigwl  in  t-liaracter  and  (juanlity.  If  a 
chronir  catarrhal  inHanirimlioti  i>f  the  lowt-r  pinion  of  the  nasal  nuicnus 
tnenibratie  is  present  the  secretions  are  heavier  tlian  normal,  and  ex- 
ptiUinn  is  only  accomplished  hy  hlnw-ing  the  nose.  If  the  ohstruclion  U 
in  the  middle  tiirluniil  and  elliniuidal  rfgions  and  »  simple  intiainniatiiin 
is  present  in  the  ethnioidal  c-ells  the  Mx-retion  i.-*  wjnietinie.s  watery  in 
consistency,  tlioii^  it  nuiy  Iw  mucoid  and  (luilo  acrid  in  character. 
A.SMX-ittted  signs  of  this  h-pe  of  secretion  are  the  reddened  and  irritated 
Ippearnnce  of  the  nuirfwa  antl  a  fissure  nr  ec3K'niati>u.s  cniplion  of  the 
;inj>  uf  the  uuiilriU  and  the  upper  Itp. 

Fio.  24 


Py. 


A  trwanatlc  Attvmdtr  of  the  ni«n»1  Roa«  >n-l  of  ih«  Mtiiinn.    Ttw  >inil«bt  ilMtad  lin*  indlMtU* 
lb*  niwluii  Use  at  tW  noae  while  Uie  curved  oat  uulicutei  the  deviation  irf  ll>«  Mptuni, 

(j^)  Postnasal  or  epipharynf^al  "dropping"  It  usually  present.  The 
olfartory  li.s.sure  may  W  ohslnicted,  and,  as  the  closure  prevents  dmin- 
itjK^  through  tlie  tiHsun>,  the  secretions  How  backward  over  the  middle 
turl)inal  into  the  epipbarjiix. 

(A)  Intermittent  stenosis  is  usually  present  in  tho>e  cases  in  which 
then-  i.-*  an  anierior  deviation  which  dtvcs  not  ei>mpU'lcly  bl(«k  rlie  luusal 
KL-ua^.  The  obstruction  interfcrva  with  tlie  intake  of  air.  and  the 
"Jlescent  of  the  diaphrafi^m  acts  as  the  piston  valve  of  a  syringe  and  pn>- 
(luces  rnrefaction  of  (he  air  in  the  na.sal  chnnilter  posterior  to  the  obstruc- 
tii>n.  This  in  turn  develops  lur^eiscence  of  the  erectile  tissue  and  a 
U'lnjKiniry  >tem>.sis. 

(f  1  .Vllcrimtin^'  stenosi-*  is  anitthcr  sign  of  an  obstructive  lesion  in  the 
lowrr  portion  of  t)ie  na.sal  chambers  and  is  due  to  the  .same  causes  given 
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in  ihe  preceditid  paradrapli.    The  aJwociiitcH  disoftsc  is  usiiallr  tur 


CH'fil  rhiiiilis 

The  Objective  Symptoms  of  Obstructive  Deviations. — («)  The 
appi'iirance  of  (he  .septum  ami  it.s  rvliiiiuii  to  llie  variuus  aspects  of  the 
oilier  walls  of  the  nuse  c-oiislitute  the  most  iiiiporLaiil  objective  svmptom. 
For  example,  if  the  septum  is  characleriiie<l  hy  a  riiige  on  tlie  left  sttlc 
opposite  the  inferior  turbinate  and  by  a  fonvexity  in  the  r^ioii  of  the 
middle  tuHtiiiate  on  thr  n;;lit  siilt-,  an  cxannnnlion  .shows  the  deviatinna 
ami  the  inipin^irTcnl  of  the  .same  agaiiust  tJie  iitferlor  turbinate  on  the 
left  ."^Ideatid  the  niiildle  turbinate  on  the  n^ht  side  (Vi^.24,B,h).  Kach 
ea-se  should  !«"  earefully  examined  wllh  n-rereiife  to  tJie  equal  diatribu- 
tioii  of  space  In  iJie  resplralory  tract  of  the  nose  and  witli  reference  to 
its  adequacy  for  physlnlogii-al  ]>urpose.s,  The  various  types  of  devuiiion, 
of  rourse,  prewiit  dilferent  pictures  upon  exaiiiinatioii.  each  having  its 
peculiar  chnlcal  sigTiificancc  in  proportioji  to  the  depve  of  oK>itruction 
caused  by  it,  and  in  pjirlicnlar  to  its  pniximity  to  the  middle  turbinated 
body. 

{b)  The  presence  of  pus  and  dried  secretions  in  the  olfactor)'  fissure 
between  the  deviation  of  the  septum  and  the  middle  turbinate  is  su^jges- 
tivo  of  the  cnusHtive  relationship  of  the  deviiition  tn  the  diseaserl  |x»terior 
cthmtiida!  .sinuM's.  fn>ni  which  the  secretinnri  In  all  j>rol*abilily  Row. 

(rr)  lleniorHiafje  or  epistaxis  is  often  a  sj^n  of  a  deviated  ineptiim,  ntore 
particularly  in  it*  lower  and  anterior  portions.  A  pniniiiicnt  crest  pro- 
jecting into  the  breath«-ay  is  .subjected  to  an  undue  exjKwure  to  the  air 
curn*nt  and  the  sccrcfions  hecome  flried  and  adht-rent  to  it.  ^Mn-n  the 
iTUsl  is  dr-tached,  eldier  by  blowiuR  or  pif-kiiip  (he  nose,  the  epiUu-liuni 
is  torn  from  the  mucous  membrane  and  hemorrhage  result.s. 

(rf)  Kxti-rnal  drforniity  of  the  titise  is  often  iiulicalivt;  of  a  corrcsjiond- 
iiig  deviation  of  the  septum  (^i'ig.  25). 


Digitized  by 


.oogle 


THE  CHOICE  OF  SEPTUM  OPERATIONS.    THK  SLRGirAL  CORREC- 
TION OF  OBSTKUCriVE  LESIONS  OF  THE  SKmM 

There  is  no  cne  inethud  of  correcting  ob.stnjc'tive  deviations  or  nml- 
fonimlinn-s  of  th<'  septum  nii.si.  The  -snhmiiroiis  resection  of  the  septiin 
b  the  iiiu.si  iifarlv  uiiiver^Jv  a}j|>liniltlc,  tlujiigli  ilicre  iirc  stmiv  devia- 
tions in  wliich  it  can  l>e  used  wilh  great  Jiffitiillv.  whereas  »notlier 
melhndof  Miijiirid  prtK'tHiiii-i"  may  Ijcea-silyundsuccty^tfiilly  us«l.  Tjuler 
Wch  c^niditioiis  po»)r  judgment  would  be  sbcnvri  in  selecting  tlie  ■<u\y- 
muccms  of»eralioti.  In  choosing  a  siirginil  prtK-cdiirc  a  nicthnd  .should 
\k  adopled  thiit  will  remove  iJie  ohsLructive  lesion  of  the  scptuni  with  tlie 
tucMt  simple  technique  ami  the  least  ri.ik  to  the  integnty  of  the  nasal 
^acpuim.  The  object  of  the  operation  shiiuld  Ik-  lo  establish  frw  [Jniimige 
ind  ventilation  of  the  nasal  chaiiilnTs  and  of  ilie  at"cc«sarv  nasal  .sIiium's 
(we  Ivtiology  of  the  Intliirninatory  Diseuses  of  the  Nose  and  Accessory 
Siuuses),  rather  tiiaii  lo  exploit  one  method  of  operating  over  another. 
It  will  lie  iny  endeavor,  therefore,  to  give  some  gonerol  rules  to  guide 

the  lurgeon  in  the  ])roper  selection  of  an  operu.tion  for  the  correction  or 

Ti-mnvnl  of  obstnictive  lesions  of  the  nasal  septuiu. 
Oartilaginous  Deviatioos.— When  the  deviation  is  limited   to  the 

«])lal  (.arlilagv  other  operati*)ns  than  the  subinucous  resection  infiy  often 

Mchixsen  t"  correct  it;  indee'd,  they  may  often  l>e  chosen  in  preference  to 
^«jthmiiriiii>i  resection.     Aji  e.xtremt'  angular  deviation  of  the  septal 
{Kig.  'Mi)  is  rather  difficult  to  correct  by  the  siilinincou,>.  iTirtlnHi, 

ind  U  e«.si|y  corrected  by  the  Shider  opi-nition  (Figs.  35,  3(i,  and  S7). 

|w  Sluder  operation  Is  practically  liniiled  to  extreme  angular  devla- 
-•"Wi!*  of  the  cartilaginous  septum,  as  staled  by  its  author. 

■\  <1Ip-^|^llped  deviation  may  Ik-  corrfi'tetl  by  the  Am-Ii,  [lie  (Ileasoii, 
'f*  NValsoo,  the  l'rice-Hrr»wn,  or  the  .submucous  resection  operation.  The 
Jjoiplcj  of  these  procedure-s  arc  the  Watson,  the  (ileason,  and  the  I'rice- 
fm>Avnoporaiions.  and  of  these  the  Watson  is,  perhaps,  the  more  simple. 
llie  rljoiir  of  operation  will  largely  depend  tifwin  the  liK'ation  of  tliecuiK 
™'P<^I  deviation  and  the  thickness  of  the  cartilage  suri-oundirig  it.  If, 
'"'  <.-ianiplc,  (he  cartilage  anterior  to  the  deviation  is  e.\lit'tiu'ly  lliiii, 
vt  ha»  becuuie  fjhrous  from  antecedent  chondritis,  Uie  triangular  flap  of 
"*  "itson  operation  wilt  not  engage  again^it  the  opposing  inci.sc<l 
'^*'^''S!e.     If,  on  the  other  hanil,  the  cartilage  anterior  lo  the  cup  i.s  of 

""■  >"*nil  thicknes^s  and  texture  the  Watson  uperation  may  be  u.sed  with 

rwHl,-iit,.|r„.^_    The  <*up  deviation  may  also  lie  con-ecH-d  by  the  (dcu-son 

tK''*'""  '^  *''^  cartilage  below  (he  cup  is  lirtn  and  of  the  usual  thickness. 

T;"f  H-iiKislon  of  I'rice-Rrown  is  also  well  adapted  lo  this  type  of  fleviii- 
-'lujicular  iiivisiou  should  W  lut 
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the  other  posterior  to  the  tup,  and  the  intersecting  horizonial  iiid.sion 
thr<)Uf/li  thf  (?enlrf  of  the  L-up. 

Compound  or  S-sliaped  dtjviatiuiis  or  coniixiiind  anf(iilar  deviations 
(rf  the  septal  cartilage  are  peculiarly  wcti  adapted  to  the  Kyle  operation, 
prtivrdisi  the  conve.Nities  are  thickened.  The  redundancy  of  carlihi^o 
nijiv  I>e  removed  with  the  V-shnjM-cl  fih-  saws  at  ihc  crest  of  rsich  convex 
surface,  thus  [MTiiiittirtii,'  the  .sc[Huin  to  Ih-  forceil  lo  an  upri^'hl  |)c).siti()ii 
io  the  inediim  line.  TliU  type  of  deviation  is  also  easily  cont^tetf  hi  the 
suhmucous  o]*cration  hy  the  author's  method  with  the  swivel  knife, 
and  is  perhap,"  more  fidly  and  surely  tluis  c<irnTtc<I.  In  this  lyj>e  of 
devialidn  llicn*  is  iisually  lilllc  dirticnity  in  elevating  the  niuctiperichon- 
driiini,  after  Mhich  tlic  cnrti!i:pe  i.s  readily  encircled  with  the  .swivel  knife 
an  1  rrmoval  t-rt  mn.-^xf  with  dressing  for^-eps. 

Simple  angular  (aiitero|>iistenor)  deviations  and  l<-sha|H'd  angular 
dcviatiori-s  iif  the  septal  cartilage  are  usually  very  sUcces-sfiilly  corrtx'te*! 
by  the  Watson  operation  (Figs.  'Xi  and  'M),  thfjugli  they  are  efjiially  well 
adapted  to  the  suhiniicous  resection  ojK'ratioii  wflh  llie  swivel  knife. 

The  deviated  |>ortion  of  the  cartilaginous  septum  may  f»c  readily 
remnveil  hy  suhmueous  resection  in  practically  all  types  of  deviations 
except  the  extTyme  angnlnr  t^■p^■,  and  even  (his  niny  lie  thus  renjoved. 
It  is  often  pn-ferahle,  lH>wrviT,  lo  use  one  t»f  the  other  nicduKls  of  operut- 
ing,  as  they  are  simpler  iind  almost,  if  not  (piite,  as  satisfactory  in  tlicir 
pesulLs.  When,  however,  the  uUstriictive  iJevlittion  also  involves  thr 
bony  portiun  of  the  sepluni,  it  is  uftcn  expedient  to  adopt  a  method  of 
operating  that  will  Im-  c(ju«.lly  Hpplicuhli'  tti  Inith  llic  cartil.i^inous  and 
Ixiny  (le\iati(ins.  Ohstruclive  deviatioiis  Hsually  iiivohe  1m)1Ii  du*  carti- 
laginous an<'.  osseous  framework  of  ihe  septum,  hence  the  indications 
given  above  are  not  un(|tiali(ieilly  applirjiliJe,  extrpt  in  devlatlf)ns  limited 
to  the  cartilaginous  norlitin  of  the  septum.  tJneof  the  cliief  ohjwtions 
to  the  operations  other  than  the  suhnuicous  resection  is  the  nece-tsitv  of 
wearing  a  dressing  or  .splint  in  the  no.se  for  two  or  more  weeks.  'l'hi.s 
alone  should  often  influence  the  surgeon  to  elect  the  submucous  operation. 

Osseous  Deviatious. — ^As  iis.seous  deviations  nf  the  .st-pliini  wre  nearly 
alw■uy^  a>.'iuciated  with  one  or  the  other  (»f  the  types  of  carttlaginous  ilevia- 
tions  already  referretl  lu,  a  method  of  oiH-rating  should  lie  adopted  that 
will  .succe.s.srully  n'inove  l>oth  the  cartilaginous  and  the  Ujny  deviations. 
The  operntion  most  universally  applicflhie  is  the  submucous  resection. 
Tliere  are,  however,  tm|jt>rtant  ex^-epticms  to  thi.s  rule,  notably  a  simple 
spur  or  ridge,  unattenrlcd  by  other  deviation.'*  of  the  .septum  in  which  the 
nbstnictive  lesions  may  be  removed  by  Bosworth's  mediod  w^th  a  .-yiw. 
When  the  deviation  consists  of  a  deflection  of  the  vomer  to  one  side,  It 
may  Iw  corrected  by  grasping  ii  with  the  .\sch  septum  forceps  and 
freely  frueturing  t(  al  the  llotir  of  the  nose  ujid  intni'dncing  a  na.^Hl  .-splint 
for  a  few  days  to  hold  it  in  its  new  position.  Another  important  exception 
is  a  deviation  liniilec)  to  the  jierpendicular  plate  of  the  ethmoi<l,  which 
may  be  snccessfnlly  reduced  with  line's  forceps. 

1.  A  simplf  Hpiir  or  ruSge  may  la*  .succcs-sfully  removed  with  a  .'*aw 
or  spokeshave,  with  less  risk  to  tlie  integrity  of  the  septum  than  il  can 
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by  siibmurous  resection.  If,  however,  itie  spur  or  rkljje  is  actxiniiNiiiied 
hva  ricvintinnof  thcrartilajjc  or  ihi-  pcrficiifiiciilar  pltttrtif  tlic  finniuki, 
it  uiav  Kf  iit-cessarv  to  M<iupi  some  <itlier  hhmIum]  of  prot-t^ciurt' . 

2.  Spur.t  or  H\dgc»  AamM-inlcd  with  n  f'arliliirjhioiui  DrvHitifJii. — 
These  tvpes  of  foiu]>iiiii»l  ileviulion  mav  l>e  eilW-iivelv  eorrtrted  by  first 
reinovitig  the  ridge  with  a  saw  or  spokeshave,  and  sulisetiueiitly  c-f rreel- 
inp  die  <-nrtila^inuus  deHeclion  by  one  of  t!ie  metliods  descrilKni  iindrr 
(■urtila^idouh  deviatiuiis;  or  butli  may  be  removed  ut  one  liuie  by  the 
.submucous  resoc'lion  nperfltion. 

'■t.  Spurs  and  Hidifes  .Uaofiaied  with  an  Obittrucitve  Dcvialion  «/ 
ihr  Prrperuiiculnr  PUttr  of  tfir  Elbmoid. — 'I'hrse  t\'pes  of  compound 
oaseous  devietinii.s  may  al.si»  lA'ftirnt'(e<l  by  tuo  njK'ntliuii.s,  or  l>y  a  single 
operation.  The  ridge  or  spur  may  l>e  removed  with  a  saw  or  s(M)ke.sbave 
at  one  time  and  tlie  deviation  of  the  perpendicular  ptate  of  the  ethmoid 
corrected  at  a  subse<|uent  time  with  Uoes  cmshing  forceps.  The  sub- 
nuif-ous  resocljnn  operalion  is  usually  preferable,  as  the  operation  is 
compleced  at  one  sitting,  and  the  results  obtained  are  usually  much 
belter  ihnn  by  ihe  two  ojieratiorLs. 

4.  A  Simulr  Deviaiion  Ltmileti  to  the  Prrpendictihir  Plate  of  ihe 
Ethmoid.— Ivtt  operative  prr>cedurcs  are  applicalile  to  ihis  ty[>e  of 
deviation,  one  liie  Itix*  opt>rution  and  die  other  the  .submucous  rese<iion 
upeniiion. 

As  jjtenerally  praetised,  the  submucous  resection  toleration  sncrlfices 
more  or  leas  of  die  cartilage  wliether  It  is  deviated  or  not.  This  is  done 
to  e.\p>-*  the  Ixiny  parts  to  operative  itilerferente.  1  have,  iti  a  few  cases, 
in  which  the  <ievialinn  wa.s  limlled  to  die  (»cr]«'iHliciil«r  plate  of  ihe 
ethnioKJ,  made  the  inciKion  jusl  anterior  to  die  union  of  the  cartilage 
iind  perpendicular  plate  of  llie  ethmoid,  elevating  the  inucoperiosteum 
over  ihe  ethmoid  plate  on  the  .side  of  the  incision,  then  extending  the 
im-i.sion  through  ihr  cartilage  and  ele%-alirig  die  ninenp<;rioNteiim  on  the 
op|H».silc  ^ide  of  (he  plale,  as  is  done  when  the  Killian  iiK-i»ion  is  maile. 
Phociples. — ^"ITie  principles  which  should  guide  the  operator  in  select- 
ing an  openition  other  than  die  .subtiiucnns  rcsrclinn  an-  the  follnwing: 
la)  Never  cbc«»e  an  operation  wliich  reijulrts  the  pnilonged  {more 
thun  four  dav>)  use  of  an  iniranasjil  .splint  or  tampon.  The  operations 
retiuiring  the  prolonged  use  of  a  nasal  splint  or  tampon  are  llie  Kath 
and  the  Kyl«  operations,  a.'t  the  Baps  are  not  self-supfxirting;  that  is,  the 
principle  of  a  [levelled  edge,  or  exten.sive  overlapping  Haps  with  union 
by  adhesions,  cannot  lie  niiliz«'i|  in  these  np^-ratioiLs. 

|/i}  <)|ieratinfvs  utilizing  lievellt-d-Cflgi^j  Haps  <lo  not  rt^cjuin-  prolonged 
use  ot  splint?  ur  tampons;  hence,  such  oin-rations  may  be  cho.-*n  in 
setoeted  cartilaginous  deviations.  The  o|X'mlioii.s  utilizing  lievelled- 
edged  flaps  are  the  Watson,  die  Cileason,  and  die  I'rice-Brown 
operations. 

(r)  Operations  utilizing  overlapping  Ha[is  with  subsequent  adhesion 
along  the  overlapping  surfaces  may  lie  chosen  in  exirenic  angular 
devialtfui  of  die  eurtilaginous  portion  of  the  septnni.  The  Sluder 
operdlion  b  such  an  operation. 
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(d)  Operations  in  which  the  bonv  pijrtinn  of  the  .septum  may  be 
frnt'tureii  or  comnunuted  and  reset  in  any  desired  position  may  be  per- 
formed in  .s<'lc<'(c<l  caai-H,  in  which  only  tJu-  Ixmv  pfirtioii  of  the  septum 
is  cUrvJHted.  Hoe's  i-ni.shiit^'  ciperiilinii  mny  be  .seleeti-d  when  only  the 
perpendicular  plate  of  the  ethmoid  bone  is  de\'iated.  The  autlior's 
method  of  fracturing  the  vomer  may  be  ehnsen  when  only  iJie  vomer 
is  deviated.  'Dlese  ojH-rations  do  not  rftjuire  tiie  pn,ilunj.'ed  use  of 
intranasal  splinLs,  as  liony  Llssne  remains  in  position  without  support. 

When  the  foregoing  principles  canuot  be  applied,  the  .submucous 
operation  should  he  used. 


TEE  SURGICAL  COBEECTION  OF  OBSTBUCTITE  LESIONS  OF 
THE  NASAL  SEPTUM 


Having  first  determined  that  the  deviation  i.s  an  oKstructive  one  (see 
Indications),  the  surgeon  shotdd  next  elect  the  proreduir  that  will  affowl 
the  greatest  amount  of  correciion  will)  the  lea.'ft  shock  and  inconvenience 
to  the  patient.  Tlie  t}'pe  of  deviation  will  have  much  to  do  vAUi  the 
choice  of  the  operative  proceihire.  No  hard-and-fast  niles  can  Ix*  laid 
down  as  to  the  clioife  of  operation,  eiicli  case  being  somewhat  different 
from  all  others. 

The  folloning  operative  methods  will,  however,  with  slight  variations 
in  technique,  meet  neiirly  all  the  tndication:s  for  the  .surgical  corrccti*m 
of  the  viirioiis  tyjici  of  septal  deviations. 

1.  Soft  Hypertrophies  of  the  Septum.— Soft  hypertrophies  of  the 
mucous  membrane  of  the  septum  occur  at  two  points,  namely:  (a)  M 
the  anterior  portion  just  opposite  to  or  below  the  inferior  margin  of  the 
middle  liirhinated  iKidy,  and  {h)  at  the  ]w>sterior  end  of  tlie  vomer.  In 
the  first  Instance  the  ciilargcnienl  clo.ses  the  iinlcrior  cm)  of  thf  olfarlorv 
fissure  and  interferes  with  the  proper  ventilaliuii  of  tlie  superior  meatus 
and  the  sinuses  draining  into  it.  Its  reduction  b  liest  accomplished 
as  follows: 

First,  indurelocal  ane.sthcsia  with  aS  to  10  per  cent,  .solution  of  cocaine 
applic<l  to  the  parts  with  a  thin  ple<lget  of  cotton. 

Second,  malic  one  or  [wo  linear  incisions  through  the  hv-pertrophied 
tissue  wilh  (he  actual  eautery  at  a  bright  i-herry  red  heat  (Kig.  26). 

This  procedure  may  be  repeated  two  weeks  later  if  the  first  application 
wa.s  insufficient  U)  reduce  the  mass. 

In  posterior  hyfKTlnipliy  of  the  septum  the  .same  procedure  may  be 
followed,  having  first  peducetJ  the  engorgement  of  the  turbinated  bodiM 
with  a  spray  of  I  to  20()fl  solution  of  adrenalin. 

2.  Bosworth's  Operation.— ^^^len  the  .septum  is  normally  placed, 
with  the  exr-i'jiiion  of  a  .spur  or  riilgt*,  the  obsiniclive  lesion  nuiy  l>e 
removed  with  a  nasal  saw  i  Fi(r.  27).  It  the  deviation  is  a  pronounced 
one,  it  may  !«■  pn-fcrable  to  n*s<)rt  to  the  suhnuicous  resection  ojM>ration, 
as  all  other  detlections  can  be  reuiovetj  by  it  at  one  Lime. 

saw  operation  is  as  follows: 
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(c)  [nduc«  local  an«sUiesia  over  the  spur  or  ridge  by  ihe  applit-ution 
of  pledpets  of  cHitton  saluralrd  with  a  Tt  jht  roni.  sollilion  of  cocaine. 
After  ten  tuiDUtes  reorave  tbt>  cotton,  a.s  aiieMthtssiu  is  usually  complete 
in  this  time. 

Pm.  20 
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Thr  radnetioD  of  on  ■nteruir  hnMrtrophy  of  th*  maraiu  tnmihrao*  ol  the  Mplutn  in  llii>  rvdon 
Um  aaunar  «i4  bI  Iht  tniikllr  UutiliiBt*:   a.  linear  raawrlttillan;  h.  «a«t»ty  declrode  making 
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■>  ftdii  or  drfsRtatr  oT  tb«  Mfitmn!  fc.  the  9>owJnc  Uic  method  of  npp1y'"8  il)'  ■*" 

Enlniin-  isrbiiuiU  eftFtOM^wnl  HpoA  bj-  Ui«  U)  rMbovfl  rvlxH  Ironi  Uif  M-ptinn. 

[dvvuulun:    (.  liiw  of  i*cMbm  tu  Vm  (oiknnd 
to  manac  tb»  ride*  wHb  b  no. 

(fc)  Introdur<>  the  nasal  saw  beneath  the  rid^  or  spur  with  its  cuHioR 
ed^  tnnin]  inward  and  upward,  as  thuUf^  it  were  the  intention  tu  saw 
obli({uely  through  \\\c  septum  (Figs.  2S  and  29). 

(r)  After  the  saw  is  eiigapM"!  in  the  bony  ti.ssue  direct  it  upwanl 
(Fig,  2»),  parallel  with  the  surface  of  the  septum,  until  the  ridge  or 
spur  is  completely  severed  from  it. 
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It  is  not  necpAiary  lo  make  h  prcUiiiin«rv  inn'sion  nionjt  the  crest  of 
the  riilge  or  spur  fur  llir  ]iiir[Hisi>  nf  rlfvutin^'  iht*  iiuiit>(><Ti<ihti-uni,  aa> 
rxpericnce  has  shown  ihat  hciiliiig  Uikes  [>]a<f  <\\iUe  as  rjiii(-kly  mihI  sati*-* 
faetorily  when  llie  miK-iiiHTioslciiiii  is  removi-il  with  the  bone.  HeaHn^ 
tuke-s  plate  l)y  granulation  and  the  perioslvuiii  Is  ex(«mie»l  by  the  same 
process  of  repair  over  the  sawn  surfare.  In  a  nnml)er  of  eases  thus 
operated  on.  and  stibset]uently  operate<i  upon  by  the  submucous  methiwl, 
I  have  hdd  little  dirtieuliy  in  elevuliii^  the  niueojx-riixsicuni  over  the  nl.j 
fiflit  of  optTMtion. 

The  postoperative  dressings  ^hotild  l>e  oinitled  altogether  unless  the 
niethmi  deserihed  by  Dr.  Pisi-hel  is  adopted.  He  first  secures  absolute 
dryness  of  the  wound,  and  then  applies  a  thin  pledget  of  cotton  o\er 
tlie  surfaee  and  saturates  it  with  an  ethereal  -soliitiun  of  eolliHJion  by 
means  of  a  pipette,  and  allows  it  to  dry  in  place.  The  wouml  Is  tliut> 
hermetically  sealed  with  the  eolloilion  film,  which  pniiertji  it  fn>m  the 
nasal  sciTelions.  The  wllodioii  (ln?.s.sing  should  be  left  in  position  until 
it  is  vohnilarily  thrown  off,  which  usually  occurs  in  three  or  four  da^-s. 
Sul>sp(|ueiit  dressings  are  not  nspjirifl. 


3.  The  Removal  of  Spurs  and  Ridges  with  the  Spoke  shave. —The 

spoke^have  may  be  used  iii^tcitd  of  ihc  snw,  tliuiitjh  il  is  attended  b^v 
mure  risk  to  the  integrity  of  the  septum  and  shook  lo  the  patient. 

The  tcehnit|ue  is  h.s  follows: 

(n)  Ixical  anesthejita. 

(ft)  Make  an  i-Iliptii-al  incision  arniind  ihe  iMisc  of  the  spur  or  ridge 
so  as  to  prevent  tearing  the  uiucuu^  uiembraiie  wjdi  tlie  spokeshave 
(Fig.  31). 

{c)  Intnxluce  the  spokeshave  (Hg.  -tll'i  into  the  no.strii  until  its  blade 
engiiges  the  posterior  end  of  the  ridge,  and  llu*n  pull  il  forwjird  with 
eonsidenible  force,  again  and  again  if  nect'ssary,  until  it  .splinters  the 
ridge  from  the sepliini  (Tig.  32).  The ell!p(i(»[  incision  previously  made 
save^  the  mncntis  ineniliraiie  from  nuitilaiion. 

(d)  The  dressing  im»y  l>e  omitted  itr  die  i-oliodion  dre.-ising  may  he- 
used. 

Caution.— .So  much  font-  i.s  u.xually  rwjuired  tn  ei^ge  ihe  spokeshave 
that  there  is  danger  of  fracturing  the  cribriform  plate  and  enusinf; 
meningitis. 

Another  accident  whir-h  sluiidd  be  taken  into  considi-ration  is  perfc 
lion  of  the  .s(>ptum.     Il  is  not  jaishible  to  exerrise  fi;II  (smlml  over  tlWfl 
course  uf  (lie  .•^pokeslmve,  as  it  does  not  cut  through  the  tissue  (boiiv)  but 
acts  as  a  wedge.     I  have  sometimes  resorlerl  to  a  pn)ee<hire  which  in 
a  measure  controls  die  direction  of  splintering,  as  follows; 

After  making  the  elliptical  incision,  grfwves  are  made  with  a  saw  at  the 
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base  uf  the  ridge  on  its  upper  and  luwer  u.si)e<-ts.  'ITie  prtmvts  giiiue 
ihe  -fpoke^have  as  it  (oiitrN  ftirwarrl  ihmufrh  ihe  hone,  niid  ihiisprcvenl.s 
culling  too  deeply  into  llio  Iismu-.  TIic  grudvi'.s  weakrn  llit;  iitlat-hmttil 
of  tlie  ridge  and  render  its  removal  possible  with  Icis  force. 


Twi,  31 


Svt.  32 


InoHMia  nini.c  >ti<i  iKil,*.  U.V  txice. 


RwBoval  of  rv  lice  « i  mi 


Th«  Watson  Operation.— ^Tbe  Wiitson  opprj;tian  consists  in  making 
Dneo^nl^.■^ciIlt■i.si^.lr;^  ilinmgh  the  septum  atid  tlirnpusliitigtheprujwting 
or  deviated  bevelled  portion  toward  the  rt>neavc  side,  the  bevelled  pilges 
formed  by  the  inriiiion  retaining  tlie  septal  flap  in  ius  new  |)asition. 


Vv..  33 


m.  H 


Tbc  WftUun  opcraliuii  lur  luiicttuiil  a  rlmplt 
■■alar  Jnutiiin  of   llw  ouiiL^xnM  mptimi. 


Til*    WaUon  oporaUuu   lor   n   combjacd 
bnriai>r>tnl    aiiil    twio^'' ■«■!■■'    hoirinii    of 


Teehniqoe. — (o)  l-^ocul  unesthe^iia. 

{h)  Make  the  ineihion  or  im-i.si4>ii.s  widi  a  shorl-hladed  histuury. 
(fl  Intnuliiw  the  index  finger  or  a  broad,  blunt  Insmiment  into  the 
IXMeun  the  side  uf  tlie  5cptiil  convexity  and  force  the  devtiUed  {lap  to  (he 
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\va.  3S 


Opposite  side,     [f  the  single  iiipision  is  made  (Fig.  33),  fort*  the  angular 
flap  to  the  opposite  side  along  the  vt\\\u-  lini*  ot  int-ision.    If  the  rhiiihle 

in(!i.sii>ii  iKijf.  ;i4)  Is  made,  iirst  force 
the  anterior  triimpnlar  Hap  («)  to  iJir 
coiK-ave  siile  and  then  fort-e  the  pos- 
terior triangular  6ap  (6)  to  lite  c»HK-ave 
side.  The  bevelled  edges  Tornied  in 
making  the  ineisiun  help  to  hold  ihc 
flaps  in  the  new  [Hisilion. 

(rf)  Additional  support  should  be 
given  in  the  flapis  by  a  tJini|jon  on  the 
side  of  llic  riiiivexity  or  I))'  a  se))liini 
tidie  splint  For  a  perioii  of  three  or 
four  days, 

Sluder's  Operation.— Dr.  (ireen- 
field  Sluder  has  uswl  a  modification 
of  the  Wiit.son  oixration.  with  excel- 
lent reaulu,  and  be  especially  recom- 
mends it  in  children  with  extreme  angular  cartilaginous  ueflectioiis. 
TecJmique. — t")  Cotaine  uneslliesia. 

(&)  Muke  three  parallel  incisions  through  tlie  entire  thickness  of  the 
septum  parallel  with  the  crest  (i'igs.  35  and  30).    The  middle  incision 


Bludfi'i  kvpcum  iiiiBrnltiin  :   I.  2,  uri'l  3.  th« 
lin«ii  of  InciiJoti, 


1^0.80 


Fm.37 


2    - 


■4 


SactinnaJ  view  of  Iha  doh  bnToni  th*  SlucWr 
o^mMioa-  I.  2,  3.  Uiw  UD«a  of  ii]«Ulon  Bhowti 
in  Fig.  U(  4.  Um  BiKllu  Um  uf  the  hom^ 


SMAiOMl  vt«w  of  Ihe  DOW  after  llw 

i^liidirr  opvniliati:  1,  2.  3.  tlw  Unn  of 
inrUlan  u  ulitmii  id  Fix.  3A.  11w  butd* 
«f  C«nll«ce  oveilaii.  nod  nhauld  hr  hiitd 
in  iKwlliini  with  %  nwftl  tub*. 


should  extend  the  whnle  lengtli  of  the  erest.    The  oUier  irK'Utnns  are 
made  at  the  apices  of  the  less  acute  angles  1  and  2.     'IVo  strips  of 
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cartila^K  are  thun  foniiwl.  their  onlv  att«chmem.s  beinp  iit  the  anterior 
end  posterior  cxirennties. 

(p)  Kither  the  upper  or  lower  strip  U  then  forced  lo  the  concave  side 
with  the  imif X  finj^t-r  or  h  lilunl  insininieiit. 

(f/)  The  oihcr  ^trip  is  likewise  displaced  lo  tlie  concave  side,  thus 
causing  them  lo  overlap,  as  shown  in  Fip.  37. 

(f)  A  Mayer  nasal  IiiIm-  \^  ihi-ri  iiilro<lufed  on  the  .side  of  convexity 
lo  hold  the  -strips  in  position  while  union  lakes  place,  a  period  of  three 
or  fonr  da^-s. 

If  the  (►pp'jsed  surfaces  are  curetted  liefore  coaptation,  union  will 
lake  place  more  rapidly.  Dr.  Sluder  reports  24  ca-ses,  "j  in  adiilLs  and 
TJ  in  children,  without  perforation  of  the  septum,  all  of  which  were 
cases  of  extreme  defleclion^. 

4.  The  Oieaaon  Operation.  'Vhe  election  of  this  operalion  may  lie 
made  wlieii  (he  sfpuiui  is  howe<i  or  cu|>-«haped,  and  wilhoul  a  heavy 
ridfre  along  the  crest  of  Uie  vomer.  It  consists  essentially  <)f  a  I'-shaped 
iDcision  extending  either  entirely  thnnigh  the  ^eptii  ni  and  Ixtlli  its  nuicous 
coverings,  or  only  iliroiiffh  the  mucon.s  nienihrane  of  one  side  aiul  the 
bone  and  cartilage.  The  incision  may  be  made  witJi  a  saw  (Fig.  3S) 
or  with  a  knife. 


Flc.38 


Pra.39 


^/' 


the  WllllI'lH  . 


Th«  Technique. — (a)  I.ucal  anesthesia  is  induceil  with  a  5  to  10  per 
cent.  «>linion  of  cocaine  applierl  to  the  mucous  nicnibrane  on  both  si{le.s 
of  the  i*ptum.  ^ 

(b)  'Vhe  nasal  saw  is  applifil  on  the  convex  side  of  the  septum  at 
its  inferior  portion,  and  the  incision  Is  carried  through  the  septum  in 
an  upward  direction,  (he  ends  of  the  saw  n-uiainiiig  ujmjii  tlie  side  of 
convexity  while  itn  middle  portii)n  pa^^ses  llirouph  to  the  concave  or 
opposite  side.  A  L"-»ha[M-<l  incision  Is  thus  made  with  a  l>eve]led  tongue- 
llap  suspended  Itelween  the  limlw  of  the  I'  (Figs  3K  and  .'10). 

On  acctiunl  uf  llie  low  [KfsiLitm  of  the  na.sal  orifice  the  anterior  limb 
of  the  incision  is  asually  loo  short.  This  U  obviated  by  n-nioving  the 
aaw  and  rciuserting  it  through  the  anterior  limb  alone  and  continuing 
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the  incision  iipwurd.or  II  umvlnr  extended  villi  u  knife,  as  tliefminenurk 
<ir  iJie  Hepttiiii  is  fiirli  1)1^1  nulls  in  this  rcginn. 

If  it  is  not  dfsired  to  extend  the  incision  (liroiigh  the 
P"*-  •*"  miicims  niPiubnine  on  tlie  roncnve  side  the  sjiw  Mlutiild 

be  directed  upward  parallel  w  iih  the  septal  surface  un  (lie 
concave  side  jnst  licneath  the  mucous  tnemhrane.  This 
is  not  at  ull  ilifficull,  as  tite  nmitiiM-richonilriiini  am]  peri- 
osteum usually  separate  verv  readilv  frntn  the  cartiluiitt-  and 
Ixjne.  ( )r  the  nicinhrHne  may  first  Ik*  elevated  on  the  con- 
cave »ide  bv  (he  injection  of  normal  jialt  whitioii  Wneath 
the  mucoperichondriuin  and  periosteum,  thus  lifiing  it 
away  from  the  cartilafje  and  Ixtiie. 

(f)  Having  made  thi'  I '-shaped  im-isimi,  the  tfm^ie-flap 
should  be  forcwi  from  the  M>nvex  .si<le  thniuj,'h  l*i  the  i.n)n- 
cave  side  with  the  finfjer  tnsertetJ  into  the  nostril.  The 
iH'velleil  eciji^e.s  of  ihe  flap  and  (liose  of  the  fi:ced  portii>i)  of 
the  septum  engatp*  so  jis  lo  bold  it  in  its  new  position  on  the  ctnicave 
side  (ri^.  40).  'I'lie  tongne-Hap  has  a  tendency  to  ^prin^  back  into  its 
former  position,  owing  to  the  elasticity  of  the  cartilaginous  and  bonjr 
tissue  c<intaiiie<]  in  it,  hence  tt  is  neressBrv  to  overcome  its  resiliency 
by  forcinj;  it  as  far  t*)  the  conciive  side  as  possible,  the  Bap  being  thus 
fractured  nt  its  iip|M-r  extremity. 


<>  I     t  ll  f     «l!  p  t  U  01 

uft>r  Iti*  tiUnaiin 
apanUon. 


Fto.  41 


1-'I0.42 


l\ 


a 


d- 


i^m 


Thr  <li(ini«ni  »|vnilii>ri.  icictudjllg  the  qUIUl- 
KlAUraJ  i<]iiUlnicn.  thp  parpandirulnr  itlale  ol 
Ih*  vtlvnottl.  and  tho  vui»«r.  'Ill*  itu-inioMi  *i. 
b.  r  ■n>  iDBilfi  aillb  a  iui«al  saw,  luid  ini-inidn  d 
with  n  kni(«.  Tlin  lutw  1*  IntiDducnl  nt  the  jtui^ 
lion  ol  Uir  roRior  iui<l  pDn)m.<imlnf  ptuW.  M 
iuiliraUol  liy  tti"  nwi'lliita  <>(  llir  Ud^  a,  h. 


The  Hoe  iipwfiliolt. 


By  the  foregoing  procedure  the  convex  portion  of  (he  septum  is  dift- 
plBce<)  toward  rhe  side  of  (he  greatest  na.-^l  spgice,  and  tlie  ubstnirted 
side  is  opened  fur  freer  dniinoge  and  ventilation. 
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TTie  Gieason  ^oIlpn^-flap  m»y  also  be  used  when  tlie  deviation 
einl>riirf.i  Uith  cHrlilajt**  uikI  I)on_v  tissues,  as  .shnwn  in  I*'i^.  41,  which 
illiUttratrii  H  case  operaleti  b_v  nie  with  entire  sutx-ess.  Thtrv  wa-s  ii 
proiuineni  ridge  on  ihf  left  side  of  the  septum  corpcjiponding  with  the 
i-rrstst  of  the  cn^slaruLsHlis  and  the  vomer.  The  ijuiiilrihilenil  curtilage 
wajt  hLmi  devtateil  In  (he  left.  The  Neptvnii  was  perforated  at  the  June- 
lion  (if  the  eurliluf^p,  perpemJieidur  plate  and  vomer  (dark  .spot).  A 
nasal  saw  was  inserted  ihnmgb  ttit>  ojK'tiing  and  the  per|ien<li(*ulnr 
pUte  and  nu-mliranes  eut  upward.  The  vomer  was  Uien  sa'A-n  to  ihe 
Hoor  of  the  no.se.  The  saw  was  then  <lireeted  anieriorlv  and  the  vomer 
severed  at  the  floor.  (Tlie  heavy  line  shows  the  arert  of  the  iin-ision 
made  with  the  saw.  the  li^dit  line  thai  niaiK-  with  a  ktiife.)  A  .small 
Wstourv  wail  uwd  to  make  the  anterior  hiiili  of  the  I'-sliiifjed  ineisicn. 
The  saw  and  knife  .shouhJ  lie  inserted  fixmi  the  side  which  will  penuit 
the  lievelled  edpfs  to  hold  ihc  Rap  in  position  when  ])U,shed  through  the 
o^teniiiK-  -Vs  a  larjp"  |X)rtioii  o£  die  ihiekened  en*s(  is  eartihi^nnous,  it 
will  Btropliv  after  he'my:,  pushed  thruu^li  Ihe  window  tu  the  op}>osite 
K\f\v.  If  this  fan  is  not  l>ornr  in  mind,  it  mav  appear  to  the  ujwrator 
thill  the  uppiKsilt*  miKtril  will  Im>  iKi-ludeil,  and  the  patient  t»e  left  in  as 
bafi  a  omdition  a.-*  Iiefore  the  operation. 

Drvesings. — It  may  Ih*  neee.s.siirv  to  insert  a  nu.sa]  tnlie  (Ki^.  47)  on 
the  Bide  of  convexity  for  a  day  or  two  to  Injure  the  fixation  of  the  tongue- 
finp  in  its  new  position.    Dressings  are  not  otherwi.se  neefled. 

.'».  The  Roe  Operatioa.— The  Uoe operation  (I'ifj,  42)  may  lie  used  to 
tvrreet  deviations  of  tlie  [wrpendiuular  plate  of  the  ethmoid  liotie,  and 
it  may  also  be  used  to  correct  the  Iniwing  of  the  sephini  in  the  refiicin  of 
IIm!  middle  turbiiuii.  where  there  is  also  a  ridf^e  on  ihi*  lower  portion  of 
tbr  M'ptnin,  th'»n(;h  il  i.s  not  applical>le  for  the  eorreetion  of  an  olwtnic- 
tiiin  due  to  n  heavy  rid^e.  Kne  has  deviseiJ  .•i]»ecial  foro-ps,  with  a  male 
•till  .1  frniale  liludc,  for  this  operatiiiii. 

Teeholque.— (fO  \iw»\  atie.schesia  ni«m  Uidi  sides  of  iln-  septtim, 
indev^j  of  the  wlHile  uusal  mucous  membrane,  is  necessar}';  or  the  o[>eni- 
tion  may  Im-  done  imder  general  aueslliesia. 

(6)  The  Urn*  fon-eps  shoulrl  Ix*  intriMhii-ed,  the  mule  blade  into  the 
sidr  of  convexity  ami  the  female  blade  into  the  opposite  sjile.  By  cIo.sing 
liv  forpeps  blades  the  (-onvex  pi)rtioii  of  the  septum  is  forced  tiiwanl  the 
oMKMite  side  through  the  ojx-ninj;  of  the  female  blade.  The  entire  area 
Of  nlwtnictinn  mnv  \m  thus  fractured  and  fon-etl  toward  the  coneave 
ndc. 

(tf)  The  fracliire<l  |M)rtioa  fif  the  septnni  sIkhiIiI  )>e  held  in  its  new 

SMtifjn,  witJi  na»al  .iplin(;s.  or  witli  strips  of  bisniutli  j^auae,  for  a  few 
yit,  or  until  il  liWDtues  fixeil  in  il,s  new  position.  'I'his  operalinn  is 
especially  adnpte«]  to  devintioitsof  the  [KT|H'ndicular  plate,  whi<-b,  l>eing 
compo:«e<l  of  W>ny  ti-s-^ue,  rcntnins  in  po.siti(»n  after  Iw'iiig  fracturo<l. 
0.  The  Aach-Mayer  Operation. — This  operutitm  con-sists  of  a  cnieial 
:i<uon  tlimugh  the  nirlilayiunu-i  [wirtion  of  the  septum,  the  four  tri* 


held 


tlar  llnU'^  thus  r'n-jitinl  la-in^'  pu.shed  tnwanl  the  side  of  cimcHvily  and 
I  til  iheir  new  position  with  a  Mayer  na^al  tube  (Fig.  47).    The  opera- 
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lion  may  }.^  uswl  in  rurved  or  ciip-slijipcfl  dcviarion.s  of  tho  ranilaginous 
sepliini.  In  other  wonis,  the  (ileiiMJii.  Wiit-son,  Shiiler,  UtK-.  anil  Awli- 
May^r  operations  are  siittiible  for  iniieh  the  s«nie  type  of  devlale<i  septa. 
I  bave  often  iiiehnJi-d  the  df^viatecl  [wirtiniv  nf  the  iHTpetHlieiitar  plate  of 
theetlimoid  in  the  field  nf  nperalitm  with  ^kkI  ivsiilu.  aiid  see  no  objec- 
tion lo  it,  though  the  ^jperntion  ii-s  orijiiiially  devised  by  I>r.  Asch  was 
limited  to  the  eartiliipinous  portion  of  the  septum. 

Technique. — {a)  Tlu'  nj«Tatinn  may  be  mTfortned  under  local  ane^' 
tlip-sta,  though  it  is  generally  preferable  lo  <h>  it  under  general  anesthesia, 
as  the  shock  and  pain  are  otherwise  considerable. 

Fta.  43 


i'^^ 


AKh'i  curv«d  aeiaion. 
Fio.  -IS 


Ajidi'i  Bvptum  loiTcpi. 

(h)  After  cleansing  (he  nasal  eluinilM'rs  and  the  fare,  the  strai(;ht  A^srh 
scissors  (button-hole)  {Figs.  4.'J,  44  and  4.">)  sliuultl  be  iiilnKluewl  into  the 
nostrils,  the  narro\Yer  blade  into  the  side  of  convexity  and  the  wider  intu 
the  oppo.site,  from  tliree-ei^hths  to  one-half  of  an  inch  alH)ve  the  A<H>r 
of  the  nnsr,  and  the  septum  cut  through.  The  A.srh  angular  scissors 
(Fig.  -l-l)  is  rlien  iiiinMiiK-«i  and  die  perpendicular  incision  made, 
bisecting  the  middle  of  the  horizontal  one.  Four  triangular  flaps  are 
thus  made  (Fig.  46). 

(c)  The  septum  should  next  be  seiaeH  with  forceps  (Fig.  45)  and 
fractured  hy  mlatiiig  it  fnnii  siile  lo  side.  It  lias  been  my  practice  to 
include  tlie  perpendifulai-  plate  of  the  ethmoidal  U>ne  in  (he  gra-sp  of  ilie 
septum  forceps,  a.i  it  ia  nearly  alwa^'s  deviated  with  the  CATtilagii 
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portitm.     I  liave  also  iiiflutl«J  the  remnants  of  (be  ridge  left  after  l!ii' 
tJ»wing  oiMTation.  tlius  fracluriiig  it  (the  vomer)  from  its  attachment  to 
tbe  moxula. 

id)  The  index  linger  is  then  in^rted 
into  ihe  nastnl  on  (he  side  of  septal 
convexitv  and  the  four  triangular 
flaps  pushed  as  far  &s  pos.^^ihle  to  the 
opjxwile  side  (Fig-  4(i).  t-are  lieing 
cxen.*l'«ed  to  fracture  the  flaps  at  their 
unrut  bases.  If  this  is  not  done  the 
resiliency  of  the  tmrtiloge  graduallv 
hringM  thrm  hack  to  their  original 
pusttiun. 

(e)  Se\ere  hemorrhage  usually  <x'- 
,.curs,  but  it  may  lie  quickly  rhiH'ked 
'by  the  introduction  of  the  Mayer 
nasal  lulx'-s.  'Hie  lulies  are  primarily 
used,  however,  for  the  purpose  of 
holding  the  ineisf^  and  fractured  sep. 
tuni  towanl  the  coiintvr  side  ( Kig. 
47  y  The  lul>e  sele<-te«i  for  ihe  euii- 
vex  xule  shmild  be  latge  enollgll  to 
force  the  septum  Iwyond  the  pi«nt 
it  is  desired  to  fix  it.  as  it  will  swing 
Iwck  a  little  towani  it.s  old  |M>sirion  in  spite  of  all  pn^-autions.  A  smaller 
tube  should  be  iniroiiut^'*!  into  the  opposite  iio>tri)  to  exert  counter- 
pressure  aguinsi  the  .septum  to  check  the  hemorrliHge. 

Atter-trmtment.— Both  tulies  should  be  left  in  position  for  two  or 
three  dav.s  and  then  reniove<l.  A  tube  one  size  smaller  should  then  Iw 
intn>rtnc<ed  into  the  .siile  of  eonrexity,  but  none  into  (he  opposite  side. 
The  tulws  should  lie  worn  for  about  sl\  weeks,  being  remove*!  and 
deanaet]  every  alt^niaie  tlay  during  this  iKriiKl.  K.\fierience  has  .shon'n 
that  the  septum  gradually  .swings  back  to  its  former  position  if  the  tube 
IS  not  worn  for  about  this  length  of  time. 


Thi>  Anrli  (•p^ralliiii.      Tlw  cropiij  iiiciaion 

la  made  ikroush  Ui«  iJevUud  portiou  uf  Ui* 
quadrilalrrnl  <virti)ajtr  nl  Uic  srgilujn.  thu* 
firrminK  four  umr^mvAl^ti  iijimsiilar  Hap*. 
The  a>p*i  u*  tlini  piMlieil  turfibly  to  ili* 
oHiv«x  auk  of  Uw  Mptum  anil  Itiirl.iiml  at 
tlit-ir  boaat,  aa  aluiwii  l>y  itim  dnitnl  lii)*a. 
Thia  la  dau*  U>  avpRom*  tbii  nai'icnry  of 
Iht  clutilaco. 


rn.4t 


Haycfa  huaI  tqbe  Rplinta. 

Ob)Mtioiu. — (o)  Perforation  of  the  septum  sometimes  follows  the 
operation,  (b)  'I1ie  shock  attending  the  operation  is  often  great,  (e) 
The  inflammaior}'  reaction  is  sometimes  seven-,  (d)  The  presence  of 
tlie  tube  in  the  nose  for  si.\  weeks  is  a  .-(oun*  of  considerable  annoyance. 
(«)  The  hemorrhage  is  occasionally  9e\*ere  and  diificult  lo  control, 
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7.  The  Kyle  Operation.— The  Ky\e  op4>ra(ii>ti  may  be  tist^i)  insiitiplp 
and  cH»ii}]>(.>mid  curviihirts  nf  tin-  st-pluni  in  which  (here  is  a  reflurKlaiicv 
of  lissiH*  iiluii;^  thi-  liin-.s  of  convt-xity.  Ii  consisis  "iii  niiikin^  \'-shiip«! 
grooves  in  the  septum  aluii;;  the  lines  of  preateNt  convexity,  the  olyect 
beinjf  to  remove  tijisue  where  it  is  rethinHant.  so  that  the  septum  may  iye 
made  slraighl  williuul  uvcrlappitr;  ahiiv;  the  lities  of  incision. 


Fin,  IS 


FMWfVU's  dh!  Uittt. 

Teehniqiu.^a)  I^oeal  aneslhctiia  uf  imth  sides  uf  the  septum  .shouUI 
l)e  iiithut-d, 

[b)  A  Utiear  iiuisitm  with  a  small  bi^oury  should  be  made  along  ihc 
lines  o(  convexity. 

(r)  'I'lie  Fettertilf  \'.shnp«l  file  saw  (Fig.  48)  slionid  l>c  used  along 
ihe  Hnes  of  incision  until  the  (hickness  of  the  cartilage  and  Imne  are 
penetrated  ^Fig.  49). 


ri».« 


FiB-flO 


Kyi*'*  opwntton,  KKhrtrwot  UicMptian 
nfter  icroovn  ta  mncl*. 


a.  w^ilonnl  view  of  th«  tvplwo  •Ib^  Uic 

V-ith;tf>r<l     iii<-iai<ii>:     ti      Kylp'a     iBHllaBbl* 
(uIh*  hi>ldtiig  tl<«- iwtitiiin  in  poaiUon. 


n<>.  51 


Kyls's  mallaalil*  tiitx 


{d)  The  iiKrised  septum  should  then  be  fnreed  into  Ihe  median  line 
by  the  introduelion  of  Kyle's  malleable  tul»e8  into  either  nasal  chamber 
(FTgs.  .V)  and  .'>!).    'nie  ttdie  iM-in-r  iimlli-ablc.  may   l»e  spread   with 
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forcvps  IntrodiK-n]  into  its  lumen  until  the  septum  is  mljusted  in  ihc 
median  line. 

{e)  The  after-treulmenl  consists  in  reniuviiii;  and  reintroducing  tlie 
tubers  until  all  tendency  of  (he  tissues  to  return  to  their  former  position 
is  overcome. 

Tbe  Price-Brown  Operation. — Tliw  operation  cotisistt  of  two  parallel 
inci.sion.s  nnileil  bv  an  iiitersei'ting  innsinn  as  shown  in  I*'ip.  .52.  The 
two  reelangular  flaps  thiii«  fomied  are  pushed  tlirou^'h  to  the  side  of 
the  concavity  and  held  in  ])ositliiii  for  a  few  days  wilh  a  nasal  splint 
or  dressing  upon  the  si<le  of  (he  eiinvexity.  'Hie  operation  is  extremely 
simple,  and  is  especinlly  applical>le  to  cup-shapetl  deviations  of  the 
cartihiginous  |Knlinn  of  (he  wptiitn.  This  o|»eralion  is  also  appli- 
cahle  to  simple  i^erfM-ndicular  or  horizontal  anj,'ular  i.levialiyu.s  of  ihe 
eartila^nuus  septum,  the  intersecliiif;  incision  heing  made  ucrass 
Ihe  crest  of  ihe  angular  deviation,  as  shown  in  Fig.  52.  The  incision 
should  lie  so  made  that  the  hevdlwl  edges  hold  the  flap  in  (heir  new 
position  as  in  the  Watson  operatinn. 


Ftc.  A2 


t'lo.  as 


Tt.   .    .  '  VI II  ofMrnioa     Two  ivinillet 

iariMuui  uie  ui-uir,  on«  on  either  smIc  ot  thr 
luni  axia  a(  Um  ilrviiilioti.  An  iiit«r»« fling 
tAculaa  it  thai  mwle  arjom  tkt  loDf  Hiis 
t^  Ui*  drtiation.  Atl  inridana  tu*  tnnda 
with  banllad  nlcf.  ■"  iti*l  wtim  ihp  Iwii 
Qiuiinlatvrvl  n>>t**  ■"  puaJi^l  in  ihv  ron* 
CHko  aide  titey  Will  Micace  in  tb»  oftetuaK  u 
in  tlM  Wktaoa  Boil  tlic  GlanoD  upcialioiv. 


THe  rf^ni  ui  iif  tli«  bony  rUlff*  of  llir  sppttun, 
tbr  pftUininnry  "Vp  In  Mour*'*  oprmtioii ,  for 
llip  ruiredioii  dI  tlBvl>lK>iia  ol  tb*  acptuiu. 


Moure's  Operation.— Moure's  mctluj^l  of  •.traightening  the  septum  is 

Xiallv  applicable  to  (hose  <-ji.ses  in  which  there  is  a  <'oncavity  on  one 
if  the  septum  ami  a  markwl  thickening  or  ridge  of  lame  upon  ihe 
np|K"site  side  (Fig.  .'V4).     HIiis  lii-pe  of  deviation  is  also  well  suited  for 
the  <tul)inueous  o|)eralioi). 
Techniqa*. — (a)  Cocaine  anesthesia. 

(h)  Remove  Ihe  riilge  with  a  spokeshnve  or  saw  iis  indicated  by  2  in 
Kg.  54.    'Vht  removal  of  this  rid^e  of  bone  luuterially  relieves  the  pres- 
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sure  upon  the  muMIc  (5)  and  iriffnor  turbinated  Iiodjes  (4).  'I"he  septum 
umy  still  crowd  too  uuk-Ii  to  ihe  c*onve.\  side,  henre  Moure  advises  tbe 
following  protcdtirc  to  forcr  the  rcniiiiiiing  [jortion  of  the  seplHni  (3)  lo 
the  uppusite  »ide: 

(c)  Having  reiuovwl  the  ridge,  two  incisions  are  luade,  as  showti  m 
Fig.  55.  One  is  mnde  I»el«w  (he  ridge  (Fig.  5(»),  and  the  other  atxive 
niid  in  Tmnt  of  it,  puntllel  will]  the  ridp:  of  the  nose.  The  incLsious  ore 
ma*Je  with  s[»ec-ially  (ii'vLst^i  scis-sors  rest'iiihlinj;  tlui-se  of  .\.sc'h. 

{d)  A  mulK':d)U'  metal  .splint  i^  then  inserted  on  the  side  of  cotivexily 
and  spreail  with  forceps  until  the  scrpiuni  is  sufficiently  forced  lo  the 
oppasite  side,  as  shown  in  Fig.  57.  Tlie  two  incisioas  permit  (he 
sepliiui  to  W  forced  Ut  ilie  tijjposite  side,  where  it  should  l»e  held  with 
the  !nal!cal)lc  splint  utuil  it  Ijeeomes  fixed  in  its  new  position. 

After-trtfttment.— The  .splint  should  lie  removed  in  three  or  four  days, 
cleansed,  and  reinscrtcil  and  mniildciJ  to  ihc  parts.  'J'his  prorediire 
should  Ih-  ri^jeattvl  every  two  or  tim'e  diiys  for  one  week,  or  until  firrn 
union  takes  place.  Should  excessive  j.Tanulalions  forni  they  should  Ih* 
n-dnce^l  with  fused  ehnunic  aci<l  cryst^ds.  The  open  skeleton  tube  used 
by  Moure  permits  free  respiraliou  and  nasal  irrigation  while  it  is  in 
position. 

THE  STJBMTJOOTJS  RESECTION  OP  THE  SEPTUM 

1.  Position  of  the  Patient.— The  patient  may  l>e  placed  in  either 

the  silting  or  the  reclining  posture.  Alost  ojterators  will  prohaltly  prefer 
tlie  sitting  pc»sture  in  lui  iinlinan-  oHice  chair  i  Figs.  1  Jind  5),  thouj;li  ihr 
reclining  (wsture  may  Ixn-onH-  neees."fary  if  tlie  patient  faints  eitln-r  from 
p.syrhirid  omienine  depn*s.sion.  I  have  found,  when  llii*  patient  is  thus 
overcome,  tliat  the  reclining  posidon  gives  immediate  relief,  and  allows 
the  openitor  to  pHH-eed  with  but  slight  loss  of  time.  The  back  of  the 
chair  .slunild  he  lipped  alino»t  to  the  horizontal  pijusilion.  und  the  liemi 
of  the  patient  supported  by  a  hend-rcst  or  by  an  assistant,  \\1ien  the 
patient  is  thus  reclining  die  operator  shoidd  .sit  by  his  right  side,  fnciiig 
the  patient.  If  the  operator  pn-Fera  li>  stand  the  patient  may  be  plaevd 
upon  an  n|H-r:iting  tiilile. 

2.  Anesthesia. — ('ucaiue  anesthesia  is  preferable,  thougti  a  gcnurul 
anesthetic  may  I>e  adminis-tered.  TIic  nietluxl  of  applying  the  cocaine 
is  importiint.  Freer  has  calk^l  atCenlinn  to  this  fact.  tind.  in  general,  I 
follow  his  suggestion  in  reference  to  it.  Pulveriz^l  ciicjiiiie  U  uiteil 
iiisteiul  of  a  solution.  A  delicate  .silver  [•ottnii-woiinil  applicator  i.-* 
moistened  in  adrenalin  sotnlinn,  the  excess  scpieezed  from  it,  and  lbt>n 
dipped  into  (he  powdereil  cocaine.  Tlie  loose  granules  are  then  gently 
knocked  off,  ami  Ihe  mucous  meiubraiie  of  the  entire  septum  on  Imlh 
sides  is  Ihoroughlv  nia-ssigpil  or  nil)U'(J  with  it.  The  membranes  slii>uld 
be  mnssaged  for  alxjut  tliree  niinules.  .\rter  an  interval  of  hve  minutes 
diey  should  l»e  ma.tsaged  again  with  n  fresh  preparation.  Three  appli- 
cations iisunlly  induce  complete  anesthesia,  though  in  rare  instances 
uumerous  applications  arc  retiuired. 
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Miiiurv'a  miillnitlitp  inA'nit  in  iiptnUoa: 
1.  ikn  wptum  diiplncwl  t»  ihv  rislil  ■i<lt> 
a(  tl)u  bok:  3.  the  ini'lakiu  lumlir  nitli 
W'liire'a ■vpliiui  «rin(n;  3.  Ui«i)Utrr  iraU  -tt 
tIik  nnanl  *iiUiiI  rMliiig  BunlntT  tlip  infrruir 
Iurl»i>nU-J    iKiily;    <*'■   ''"    innpr   wdII    ■>' 

Mrjrin-'a   muml   atilliil.   rrrm'iiiiii  ll>«  ac|iLum 
U>  tho  riRliI  '<i>lo  'J  |l>t  riiia* 
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The  advantages  of  this  niethml  of  ap[>iviup  t-waitit  over  the  vise 
9aliition.i  lire  Uio  spi-erl  H-ith  which  anejithcsia  is  induced  and  dip  com- 
parative itifre(|uencv  of  eocuiuc  toxemia.  Uy  this  method  Utile  or  no 
cocaine  is  swallowed,  whereas  when  a  sohition  is  used  a  considerable 
auiouni  may  Im-  .hwhIUmvoI  anil  pnxhier  toxie  .svinjHoriis. 

^Vhcn  Hajek's  iiKl'>ion  is  made  at  the  anieriur  end  of  the  columnar 
carlilagp  (Fig-  ^),  Schleich's  sohition  shoidd  be  injected  beneath  the 
memlirdne.  as  llie  application  of  cocaine  will  not  produce  anesthesia. 
Fiirtherninrc,  the  nicmhntne  is  vt-rv  adht-rrtit  in  this  region  (veslihnlar 
portion  of  dir  .svpliini)  and  Is  eh'vated  with  difficulty,  llie  siilH'utaneoiis 
mjection  of  the  solution  partially  elevates  the  membrane  and  renders 
the  eonipleliou  of  the  elevation  i-otniwrulively  easy. 


Kio.  S8 
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Indoiom  for  Um  au  V 
inoooua  raaaotluo  ql  th* 
ieptum:  n,  lh«  Hajok 
tnetakMi:  b.  tbt  Killiiui 


The  davallun   of    Ui«    rnii(-<>iH>Ttctiuiidrluin  upon    Uw  «ld<   OT I 

primary    ImHiiliiii    ■■>    i)ii<    i^iu*    iiiFtTil-tniif.      Th^    alviiatian 

Iwffuii  wilii   B  tliHrti  ui  tntMiaii'  »l(>vulur  mini   Lt  cooiphilMl   with* 
Ifca  bill  n  I  ale^■utoT. 


•t.  The  Incision.  -'I'lie  choice  r>f  tlu-  location  of  the  incisions  shuuU] 
depend  ii|><)ii  tlie  charHCtcr  atiti  Incalioti  of  the  M^plal  deviation.  If  It 
extends  i[il<)  die  \cs(il>iile  of  tlic  tio-s*-.  Hajck's  incision  should  In*  ntade  at 
the  extreme  anterior  inar^'ui  of  the  cartiluKe  of  the  septum,  as  ^hown  in 
Fig.  58.  a.  \s  the  membrane  of  (he  vestibnlar  portion  of  the  septnm  i.s 
firmly  attarhtil  to  the  fibrm-artilape  lieneatli  it.  Ihi^  iiici.sioii  slioiilil  only 
be  made  wlien  the  deflection  is  far  enoiiijh  forward  to  render  it  necessary 
to  remove  the  anterior  portion  of  tlie  deflected  cartilage, 

\Vlien  Ihc  deviation  docs  not  extend  forward  into  tlie  vestibule,  Killifin's 
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(Rg.  58.  b)  fihoulil  Ik-  iiiudt*  at  the  junction  of  the  vestibular 

memhrane  with  the  mtifoiis  nienibraiie  '>f  the  scptmii,  jls  the  iiimtj- 
peru'homlrhiin  elevatej*  with  ttitnparalive  ca.sf  ptfslcriur  t«  tU'ls  point. 

Tlie  Killian  tnctsion  is  iiMmllv  prvferabU'  and  s}iouli!  \te  mude  with 
a  .sbarfvjMHiilod  knife  upon  the  left  side  »f  the  sepluin.  All  other  wrilcrs 
Iiave  r*f<ijniiuendeii  that  it  be  liiuile  upon  the  side  of  the  i-onvexltv  uf 
tlie  septum,  as  ihcv  l)elieve  this  ullnws  ;>reiilcr  freedom  of  aeecss  in 
elevating  the  uieuilimtte  uver  tiu;  re^tm  iif  ironve.xitv.  I  l»clieve  this  to 
ite  ill  ajlvLseil,  a^  most  operators  are  more  dextrous  nith  their  rlf^hi 
humU.  Fiirthermoiv.  it  is  unnece.ssary.  Ji-s  the  tip  of  llie  nose  is  flexible 
and  may  l>e  turned  to  otic  sitle  out  of  the  way.  I  leiiee  I  reeomnieiKl 
thai  the  im-i-uon  lie  mode  ujion  the  left  side  of  the  septum  except  for 
left-handed  or  ambidextrous  sur;;eons. 

'Vhe  tip  of  the  index  finger  of  the  left  hand  should  be  introduced  into 
the  ri^ii  iiiusal  chaiiilx-r  to  exert  iiHUtlerpressure  while  die  inrision  \s 
being  made.  'J'he  iiuision  .\hould  only  extend  through  the  riiuc<ius 
membrane  and  periehondrium.  If  It  Ls  earried  dee|)er  it  interferes 
with  the  elevation  of  these  tissue^;. 

4.  The  Elevation  of  the  Hucoperichondrium  and  Periosteum.— 
This  step  of  the  operation  i.s  often  the  Iteginning  of  either  siiett* .s.s  or  faihirc 
in  the  operarion.  If  the  elevation  i.s  properly  done  over  the  entire  area 
of  the  deviation  on  botli  aules  of  the  septum,  the  subset^uetit  steps  are 
compara lively  easy  lo  carry  out.  If,  howt-wr,  the  elevation  is  not  projHjrly 
exeeiiled  and  estendeii  over  the  entire  field  nf  the  deviation,  it  may 
interfere  with  the  remaining  steps  of  the  operation  to  -sueh  itn  extent  as 
to  defeat  its  purpcise.  Many  of  the  younger  Hiinologists  have  told  me 
of  the  dif!ieiiltie.*(  lliey  h»ve  eneonntenil,  and  alniasi  without  exception 
tliey  huvf  failifd  lu  elevate  over  a  large  enough  field.  In  llie  average 
case  in  which  the  eanilage,  per|>endieular  plate  of  the  ellinioid.  and  the 
vomer  are  inviilvefl  in  tlic  deviation,  the  membrane  .should  Ife  elevated 
over  alniivst  the  entire  area  of  l>otli  sides  of  the  ■w-ptiini.  If,  however. 
oidy  tlie  earliloge  of  the  septum  l.s  affeeteti,  the  elevation  sliiiuld  be 
e.Mendwl  alxiul  onr-half  Inch  lieyond  the  junction  of  tlit  airtilage  and 
the  {M*r|N-ndicular  plate,  hihI  down  to  the  tliHir  of  the  iiosr.  .Mways 
elc^'ale  at  least  one-half  ineh  iieyund  the  area  of  die  tissue  to  lie  removctl, 
as  otherwise  (he  membrane  may  (x-  injured  in  the  proeess  of  removinf; 
the  deviated  ptjrliori  of  the  framework  of  the  »eptum. 

'ITie  teohnii|W  elevation  of  the  miicopericliondrinni  may  l»e  aerom- 
plished  In  various  ways.  .Some  operators,  notably  Freer,  prefer  small. 
chin,  sharp  ele^-alors  with  which  the  mneoperiehondrium  and  periaiteum 
are  dis-serti-rl  fmni  the  framework  of  the  .septnni.  riirveil  elevators  are 
abso  use<l  to  woi-k  around  cuned  |x»rlioii>i  of  the  si-jjtnni.  IVryonally, 
I  prefer  heavy,  hn»arl  and  dull  elevators,  and  I  have  never  found  it  neees- 
sar}"  lt>  use  euned  elevalors  to  get  anMind  a  eur\'ed  or  an  angular  devia- 
tion. A  study  of  the  following  deseriptivc  teehni<|ue  will  show  how 
the  hea^y  blunt  elevators  may  be  sueees.sfnny  used  tn  enetinipiiss  enn'ed 
ami  lingular  deviation.^  of  the  lartllage  aiiti  the  perpendkular  plate  of 
the  ethmoid.    The  diief  reason  fur  using  the  blunt  heavy  elevators  b 
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the  (ffpater  speed  and  the  lesaentxl  liabilily  of  (earing  the  memhrnne 
in  the  process  of  elevation. 

To  star)  fke  clf^xiilnn  a  sharp  or  spniishitrp  elevator  shoulil  be  used 
(Fig.  7S).  rare  Ix-in;;  excnj-scd  tJo  gvt  beiicalh  the  [K-nriiomh-imri.  If  tlie 
elevator  [>enet  ruU'-*  iK-lwefii  the  miifous  iiieiiiiirane  am!  jM-richondriuin, 
the  siirfac-e  of  ihe  cartilii^  will  ]>re.senl  ii  velvety  red  apiK'iirance  as  the 
perir-lioniilriuni  is  still  L-overiii^'  il.  If,  however,  (he  elevator  penetrates 
beneath  the  prriehondrimn  the  cxpased  cartilage  presents  a  glistenin;^ 
white  surfatv.  fin-at  patlenw  is  tifleii  rt^iuirwi  Ut  start  the  elevation 
properly;  this  Ixring  <lune,  the  remaining  elevation  is  comparatively 
easy.  'I'he  point  of  lea.st  resistance  is  usually  at  the  upper  [H)rtion  of 
the  Killian  incision,  whereas  at  the  lower  portion  the  perieliamirium  is 
often  .SI)  adherent  as  to  nHpiire  a  knife  lo  sejwirate  it  from  the  earlilage. 


Fi'..  « 


p.'.v 


The  Hpij^li  •li''ViuDir  iiilf.i. Iijrtwi  lirnpnih  ill* 
Tnuporwrii-tifjuilriujii  piIouk  the  line  f>(  loajit  rr»i»t- 
Mnrv  Wlirii  lliitH  iiilnlililrl-il  the  rlr>iiliiili 
Ifhoillll  ho  iiipuIh  ill  <.ll»  wholp  shank  r>f  ihp 
Inxlniment  In  u  'Inwnwnrd  oiid  buckwiiril  'tirer- 
t.iiin  tij  lltrr  rmt  iif  I.ho  tiim'T-r.  Thr  prfiinlritru 
alniig    iW    iTMt   .it   ihc    vcimBT   i>houM  lh«n  be 

incJs^d.  Muliowii  in  f\s*.  en.  ivt.  «i.  «ud  M. 


nlitlfrnl  enmlagf,  b,  vuiuer;  f.  <.  aggiuKiim- 
iKiii  iii  l.lin  iirrii'hiintlfiiim  to  Ihr  |wrioat«wii: 
li.   li,   fjfrrli'wi^i.iin    rr-nnr^c^l   uvrr   thir   cr^l   of 

itir  I'omcr  iti:  in  nui  ponltnuoiu  wiitiin  ItM 
prrii'-hniiiirituiil;  r.  t,  mumper khantlriuni. 


Having  sueeeeded  in  .starling  the  elevation  ( Fig,  59)  abandon  the  sharp 
elevator  and  insert  the  lihint  one  (Fig.  7.S)  into  the  Htnall  pix'ket  already 
made.  Direct  the  elevator  parallel  wilti  the  rid;;e  of  the  nose,  as  thus 
is  the  direction  of  lea.st  rcsistuTice  I'Fig.  ftOl.  Having  introdnctnl  the 
elevator  almost  lo  the  ciihriforui  plale  llie  elevation  should  Jx'  eonlliiued 
haelcKurd  and  downward  with  the  whole  length  of  the  shank  of  (he 
elevator  within  the  pocket  of  the  mendinme.  'Hie  mistake  is  usually 
made  of  attempting  to  elevate  with  the  lip  of  the  elevator,  whereas  it 
should  !w  done  with  thi-  shank.  With  tin-  former  (t  is  ea.sv  lo  tear  the 
mucoperichondriiim,  while  with  the  latter  the  ek-vation  nuvy  l»e  rapidly 
accomplished  with  hut  little  danger  of  fearing  it.  'I'he  principle  in- 
volved is  obvious,  namely,  a  small  tip  will  perforate  more  readily  than 
a  long  shank.  As  a  matter  of  fact,  the  mucojK-richondrium  and  peri- 
asteinn   elevate   reatlily    nnder    nuKlenite   teiLsinn   w*itli   a   brcMul   dull 
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istnimeiit,  whereas  if  »  small  sharp  eievalor  is  used  exireuie  cure  unisl 
constjiiilly  rx<TU'(l  to  avoid  nmkiiig  r  pt'rfi>ratioii. 
AfUfF  intiixiufing  the  Jiravv  Muiit  eievalor  us  liij;h  as  tlie  cribriform 
plate  ( Fig,  60),  exert  pressure  flownwarJ  ami  backward  with  a  twisting 
.zuutiuti.  and.  as  a  nile,  llie  meuilimne  will  strip  down  to  the  crest  of  the 
roiucr  in  a  few  sec-ouds,  or  at  luovL  in  a  miiuile  or  Iwu.  Five  minutes 
or  more  mav  !»*•  reqnin-d  to  start  the  elevation,  whcrejis  lo  complete  it 
will  recmire  hut  a  eoniparutiveiy  short  time. 

The  question  naturally  arises,  //ow  can  the  eleixition  be  acvomplxshed 
vith  the  $}ui»k  of  the  rit'tvUor  whrn  the  cartjlaghioun  or  ptrjicndiciifar 
/rt/f  nijriiori  of  the  mpfHm  i-x  coiivcxT  The  ojH-rator  should  reuieiiilier 
ml  these  portions  of  the  septum  are  thin  and  Hexil>lc.  Hein^  .s(),  tlu-y 
lay  be  forced  with  die  eievalor  to  the  median  line  and  thus  temporarily 
?ndereil  stmiglil.  While  held  in  this  slrai;,'h toned  position  the  snank  of 
'the  instrument  Ls  imssod  downwanl  and  liat-kwarxl,  vicvattng  Uie  mem- 
brane as  it  procee<lft.  1  have  rarely  obwrved  a  septum  iti  more  than  400 
siibuHK-ous  operations  that  did  not  yield  to  diis  method  of  priw-edure. 
It  may  also  \)c  a-^keii.  How  can  the  elc-i-aiiori  be  acvomptijifitit  vith  the 
tip  of  file  utraigbt,  hluiti  elcvattvr  when  therr  is  a  prrpnuiirtihr  deviatio» 
o/  the  cartitageT 

'J'hp  ]}r<M'«liirc  is  very  simple.    The  tip  of  the  nose  is  flexible,  and 

the  in-flrunienl  .slioukl  be  held  parallel  with  ilie  anterior  [jorlion  of  the 

cartilage  until  it  reaches  the  crest  of  die  pcriieu'licular  deviation.    The 

instrument  should  then  lie  shifted  until  it  is  parallel  with  the  eartilagr 

osterior  to  the  (Te-'it.     The  flexibiHly  (tf  the  lip  of  the  nose  makes  tins 

<f">sihle,  hence  a  cun^etl  elevator  is  not  nece,s»ary  for  the  purpose;  or 

le  enrst  may  lie  fon-etl  In  the  i-cincave  side,  thus  rendering;  il  straight 

the  elevation  continued.    My  contention  in  favor  of  tlie  use  of  blunt 

r'alrM^  (after  the  elevation  is  starte<!  l  is  ba-scil  ii|>on  the  conviction 

the  averafTc  o[K'rator  will  do  less  damaj;e  and  will  operate  with 

iter  speed   than  he  will   with  small  sharp  ele^alors,  or  with  small 

)Iunt  ones.    Otlierft'ise,  I  have  no  objection  to  Frt^r's  t'lcvators,  with 

fhicb  he.  with  infinite  pains,  accomplishes  gixxl  re^ulLs. 

AotinliuK  to  Neimiann(.I.  H.  Fletcher),  the  ilevelopment  of  the  pcrt- 
iteum  of  tile  M'ptum  nasi  ihrowh  interestiiijr  light  upon  the  technirpie 
the  submucous  resection  of  the  septum.     He  has  foimrl  upon  hiHto- 
lop'cid  exuDiinatinns  of  sections  of  the  .septum  that  the  pTJosteum  is  not 
liformly  rrflcctc*!  over  the  Ikhiv  iHirlion  of  the  septum.    Tliat  onlv  where 
orie  unites  wiUi  Imne.  a-s  where  the  p«'qH-ndi<-nliir  plate  of  the  rlhnioid 
with  tlw  vomer,  is  the  periosleniu  ciHilinuously  spread  over  the 
■plum:  and  ihal  where  the  vomer  UTiites  with  the  cartilage  of  ihe  septum, 
w  periocitwmi  is  not  continuous  with  tin-  |jeri('Iiondrium  of  the  cartilage. 
the  latter  region  ihe  periottenm  ari^s  from  the  flocw  of  the  nose  and 
upward  over  the  lateral  surface  of  the  vomer  to  its  crest,  over 
lich  it  is  reflected,  and   then   pas.'^s  downwarti  over  the  oppcjsite 
'  wall  of  Ihe  vomer  tn  the  Ihjor  nf  the  niis«*.    He  also  claims  that 
l)e  perichondriuui  is  reflected  over  tlie  periosteum  in  this  region  and 
is  eloselr  adherent  to  it  (.Figs,  til  and  62). 
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'Hils  urmn^uieiit  of  tlie  periosteuui  and   [Krkhundrium  explains 

the  u-elI-rpontjnt7r(l  diffictilly  cxiw-wnce*!  in  clcvaliiig  tlic  pi'riosti'uni 
tielaw  Uic  VTVsi  oi  liie  iiiUfrior  jwrtion  of  tlie  vomer  whrn  Uie  elevalioa 


.-c 


,.c 


M«VBlian  of  the  membmnw  a1  Uw  onftilum 
anij  vtimvr:  a.  t|itndiilut«nil  rarlilu^.  b.  voaiix ; 
*.  e,  jjtriphtHnlrivini:  rf.  rf.  |>erio*t«uin  ol  mnier 
with  L»n>  incimoiu  \l.  H  nl  the  trtrtf.  c.  uiMfnuii 
mainhniuc;  /. /.  two  incUioiiit  tliniiwh  the  |i»ri- 
oaloum  iiloiiti  tl)«  crmt  nf  lliv  vctiier.  lotn<-ililal* 
itii!  cUvnltiin  of  ilif  membrane*  unMrinr  ta  (.he 
junr^ioo  of  tlic  pt^nK^mlicular  p3alc  of  ibe 
•tbmaid  witli  the  vumct. 


d.  <i.  pariuslFum  of  Ibt^  vomer:  r.  t.  muooiu 
uiniiltrano:  f.  tnu  iii<riMiiii«  ihrauab  ttw  pari- 
■vt«iun  niaag  th»  ifrMt  u(  lb*  \ii(iict.  Ob  Uw 
■■niii'-n«'>  aido  the  t>eriu>(auni  over  Uu  vaaier 


is  bepun  above  it.  I  have  Imifj  rec*ojfni?.ei!  ihis  diffieiilty  and  attributed 
it  to  fil>roii.s  pntlorij^tiuiis  fixun  die  jHriosteiiui  ttJ  tlie  vomer,  wliii-h. 
according  to  (.'nrter.  were  due  to  the  presence  of  the  tubereuhiin  or 

(flaiHl  ill  this  repiou.     It  appears,  how- 
F10.M  ever,  fmin  the    investigations  of    Xeu- 

MtaTtri  that  tlii.s  is  not  the  true  explana- 
tion. 
ij/S.'^  ^v.  The  ele^iilion  shiudd  lie  Jie^nn  nitnjj 

tlie  TvX^v  of  the  m>^e,  a.s  showTi  in  Fig. 
tiO,  and  carried  d<iwn  lo  the  upper 
liorder  nf  the  vomer  wiUi  tiie  whale 
length  of  |]ie  elevator.  The  ele- 
\ittor  should  then  Ite  removed  and  a 
s)iort-bladed  si-alpel  introduced  and 
an  incision  niHde  witli  it  along  the 
cre.sl  ntiterior  to  the  perpentiitular 
plate  of  the  ethmoid  ( Kigs.  (t2.  C>.*t, 
shuw{nffth>iin*.ori>i»Win<a,a)thmiwii  "id  fi4).  The  ele\'ator  should  then  be 
Uw  i>erio«««m  oiorut  «i»  prw«  of  tho  reintroduced  and  the  elevation  (on  the 
»«br«^  Admnu,i..^rf.n.bo«i<ib«  ^"l*'  *f  eoncavitv  of  the  septum)  oin- 
m-wb  on  Uw  opiMMU  Mii«  ol  the  noe.  tiniie<l  to  the  floor  of  uie  nose.  Pos- 
terior ti>  tlie  carlilnge  the  elevation  is 
en^ilv  made  to  the  fl(K)r  of  the  nose  as  llie  periosteum  is  evntinuous 
^m  the  roof  to  the  floor  of  the  nose. 


li 
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namely,  the  close  adhereni-e  of  tlie  iiiiirojx'rirliondriuiii  to  (lie  under- 
lying periosteum  ami  tlie  reflec-tinn  of  Uk-  |>erRi5U'iirii  over  the  crvsi, 
ailerjiiatpiy  cxpliiin  it.  'I'liis  kiuiwlctif^-.  and  the  i»eriuswal  incisions  I 
have  I'eeonniitriidi-d,  ga'ntly  faL-iliUites  the  elevation  and  reduces  (be 
liahilit>'  of  perforntinns. 

o.  The  Incision  through  the  Cartilagre.—The  iiieisitm  through  (lie 
tTirtilafje  (after  Kiliinii  >  iiicisiuti  |  may  Ix*  made  with  a  small  short-oladed 
shitr{»  knife,  though  it  may  Iw  dime  wiili  iht;  lip  (if  a  curette  or  other 
semisharp  instrument.  Souie  operatnr-s  prefer  tlie  latter  mellnxl,  believ- 
ing there  is  less  danger  of  perfnratiiig  the  opposite  mucous  incmhrane. 
If  11  knife  is  usihI  the  tip  of  the  finger  sliuulii  Ix'  plat^-d  in  the  op[x>site 
nostril  to  exert  <-(nunterpres.siirp  while  the  Incision  is  Ix-ing  made  (  Kig.  VAt). 
The  cartilage  sliould  Im?  iiu*i.swl  very  fautioiisly.  alinci.st  wll  hv  eell,  with 
very  delic-.ite  pressure,  until  the  tip  of  fixe  instrument  i.s  felt  tJirough  tlie 
Uiickiioss  of  the  o|)pos!tig  nnicoperichondritim.  I'nder  no  circumstance 
should  the  opposite  mufoperictiiHidriuui  t>e  incised,  a.s  thi.s  would  I'ause 
H  perinanenf  perfonttion  (if  the  .septum  unless  tlie  ineisirm  were  im- 
meiliately  elosi-d  with  sutures.  I  wish  to  emphasize  the  fact  tliat  if 
botli  mucous  niemhranes  are  perforated,  at  points  exactly  opiMwiiv, 
B  permanent  perftinition  will  folhiw  unle.ss  one  is  sutured  liy  Vank- 
auer's  method.  If  die  pcrfimition?«  are  not  opposite,  a  pemiaiieiit  per- 
fnmiion  will  not  result,  though  tlie  pon-es-sof  repair  will  Iw  prolonged. 

Lf  the  iiu-isiun  tiiroiigli  the  cartilage  is  made 

Tm.«t  with  a  curette  or  other  semishar[v  mstriinwnt, 

^^^^  the  fingt'r  .sh»)u!d  !«■  jiIjh4>«I  in  the  opfjosiie  nostril 

^r       ^k  to  e.\ert  comilerpressiire  ^liile  the  in.slmnient  is 

A^^  ^^\  f«'ing  gnniiid  tlinmgh  the  cartilage.    'Hie  tip  of 

Jn^^m  ^^\  the  linger  enal>le-s  tlie  t>p(!rator  to  detect  when 

m^^^m  HB^     ''^^  entire  thicknes.s  of  the  cartilage  is  fH-netrated. 

m^^^^L  IllH^  '^^^^  cartilage  should  l>e  iiK-isc<[  in  a  line  (Virre- 

w^^^ml  ilF^B)  ^l><*'>ding  with  the  Killian  incision.    If,  howei'er, 

^^^r  '  rvl^l  ''^*^^  Mftjek  incision  is  nitide  tlte  cartilage  is  not 

^«  I    H  ineL-^ed,  as  the  ineisiori  is  anterior  to  it.s  forward 

e.Klension.    \\1umi  this  incision  is  made  the  mnco- 

cutaiieoiis    nieinbraite    is    dissected    fnmi    l)i»th 

side.i  of  the  filjmcartilage  of  die  septum  with  a 

small,  sharp  knife. 

i;.  The  Elevation  of  the  Opposite  Mnco- 
perichoQdrliuu  and  Periosteum.  ^VIlen  rhe 
cartilage  is  completely  in^.■i^*^l,  Uie  .semi-ilmrp 
eh-valor  (Fig.  tki),  witli  its  flat  surface  in  appo- 
.sition  widi  tJie  cartilage,  is  inserted  intci  the  carti- 
laginous incision.  The  sharp  edge  of  die  tip  of 
the  elevator  .should  Iw  moved  up  and  d(jwn  U-tween  the  wlge  of  the 
cartilage  and  the  adherent  mucoperichondrium,  especially  at  the  u|mef 
limit  of  the  incision,  as  the  menihraiic  is  less  adherent  at  this  point  (  rig. 
66).  Huving  startwl  die  elevation  the  blunt  elevator  should  be  inlrv- 
duced  and  passed  upwanl  jMirallel  witii  the  ridge  of  tlie  uose  (direction 


Btadfiiiuc  tb«  FciMm  Mt>- 
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of  least  re5r*laiu'e)  until  its  lip  is  near  tlie  tril>rif<)riii  plate  cif  ihe  ethmoid 
bone.  Tile  clovalioii  shtuild  then  Ix*  contiiim'd  downuiird  and  luifkwurd, 
with  llic  shauk  of  the  iiisti-unieiit  as  prt'viuu.'-lv  ilfscnlKKl,  and  extenditig 
o%'cr  an  area  consiHcrahly  lai^r  than  the  area  of  cnrtilaf^  and  biine 
to  he  removed.  Xever  atlenipl  tn  elevate  l»e!ow  the  crest  of  the  vomer 
when  it  forms  a  dense  lM>iiy  ri<l;;e.  as  to  do  so  wovild  only  re.snU  in  an 
extensivr  lacenitidii  of  the  iiieniliraiic.     [See  Removal  of  llie  A'omkt.) 

7.  The  Removal  of  the  Cartilaginous  Portion  of  the  Septum.— In 
nearly  nil  ca-scs  thi.<;  is  ni<wt  ea.slly  acfoinj)iislH*fl  wiili  my  swivel  knife 
(l*"ipi.  TiO  aial  7(5).  though  i(  may  Ur  dniu-  «iUi  Ktllian'.s  doul»le-ed^(ed 
spnkcshave.  a  biting  fon-ep^,  or  angiilttr  knives.  'I'he  Mlvantajjc  of  the 
snivel  knife  is  the  ease,  precision,  and  mpidily  wiOi  whit-lr  il  tMitrirrles 
the  caHila^,  and  tlie  further  fact  that  it  nrinoves  it  in  one  piece,  thus 
allowing  the  operator  to  study  the  siieeimen  as  a  wliole. 


Tba  tWDOTN]  of  lb*  qoMlrflaUmd  iwhIIksr  <■(  Uiv  wpium  with  Uh  aBthcw**  itiritvl  knjfc.  1^ 
■Mcotmm  ■  MbowR  nBoved  to  »xpgM  iha  kttilv  to  tww.  In  iJm  aetvol  oprndon  the  laembtaDe 
b  bM  nnovcd. 

Before  usinjf  the  .swivel  knife  the  muccperlchnndria  .shoiiUI  l»e  distended 
with  a  septum  speculum  ( Fi)^.  fi7  and  S4)  Ui  lift  diein  frtmi  Ihe  rai-tilape 
and  tn  pmvide  room  for  die  swivel  knife.  This  exposes  the  cartilajre  to 
full  view.  'ITie  swivel  knife  nmy  W  ajiplie*)  let  ihc  cartilafje  at  eillier 
the  upper  or  lower  portion  of  the  incision.  If  lo  die  upjHT  portion,  die 
incision  will  lie  made  upward,  backward,  downward,  and  finally  forward, 
along  tlic  floor  of  die  nose,  duis  fHniipIetelv  enciprlin^  the  pi)rtion  of  the 
cartilage  to  be  rcmovwl  ( Fip.  (iS).  If  :ipp!ie<l  at  the  lower  portion  of  the 
incision,  tlie  cut  will  extend  Iwckwarit,  along  the  crest  <if  llie  vomer  t<)  the 
junction  of  die  vomer  and  periicndicutar  plate  of  llie  edimoid.  tlieuce 
upward  and  forward,  along  the  antero-infcrior  niarjiin  of  the  perpen- 
dicular plate,  and  then  downwanl.  parallel  with  the  ridpe  of  llie  nose  to 
the  upper  limit  of  liie  prinmri.'  inc-ision  of  the  cartilage,  thus  encircling 
Uw  portion  of  die  cartilage  to  be  removed  (Fig.  fift).    If  tlie  incision  is 
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a»0«iw  lb*  Diurop«rirbDlidruiI  |H>iirIl  nfl^i  t1i»  mtntyval  of  tha  rarllla^a.  Th*  hnniy  cnM  itl  Iba 
vaiDn  [<  tbuirii  in  ilw  liailiHn  nl  ilw  piKi(4i.  n-hilc  ibwp  Ml  llw  [K><i'-h  I*  ■Iwiwn  ih<-  |>«rpon>IictilM 
pi  ;lc  of  U)«>  rItuninH  r\lci«1irtc  upniinl  froni  tbr  ntal  n(  th^  voiarr.  Tbi*  abuulit  Iw  rcmdiW 
wllh  tbe  &aIlai«er-PoaU«  iontif^  oa  ahown  in  Fig.  77. 


-i^L_l 


"nta  r«Bi(rv«l  of  tbc  penwndtrular  pla(«  of  ilM  slhmniil  liona  with  Ihr  KcMA^r-Hallancn  fon«i)«: 
a.  tiM  >nia  of  i-anltMC  prvtinunly  toiiutod  altb  i)ii»m«rtv«l  katfa;  t>,  ihr  anw  (il  pafiMiidlculiit  (tlsia 

iniftruments  are  iiiticfa  alilcp,  the  swi\-el  principli'  Iti  ttiy  knife  make.4 
ii  ifiiitL-  ililTerent.  They  are  itlike  oiilv  in  the  fuel  tliiil  the  hiiriilli*  hiuI 
pn>rig!i  an-  siimlnr, 

Hanng  cmirfUil  the  f&rtilii^je.  U  is  rftnoved  ni  masse,  with  dreeing 
Forceps,  as  jihowu  iti  Ftg.  7U.     Fig.  71  shows  tJie  per^iendiculnr  platr 
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t.  The  ftemoval  of  the  Vomer.  — Vanous  methods  are  in  rague 
Iho  rrrivivjil  »if  the  (j<^iat«]  vnrner,  wliich  <»flpn  fnrms  ihe  9n-<^1cd 
ntlfn;  •'f  Uie  teplutii.  Il  It  (iliviously  almost  iuipus&tbte  to  devBte  the 
DiucrjftrTHnU'iiiii  lieiiciKh  ilif  cnsi  uf  the  rid}.'e  (vomer),  as  its  anterior 
prirtii'M  ii  TM-iir  the  tttntr  of  iIm-  iikh*,  hihI  U)  alteiii|it  to  pass  the  e!e%'alt»r 
over  the  iiutrjfiii  of  ihv  vrr^t  would  altuoat  eerUiiiil_\  tear  ihe  lerisc  muoxw 
nirrnlmiiie  aloiif;  ihi*  line,  Forlntiutely  it  is  not  necessan'  to  elevate 
below  thr  cre^l,  *m  (Ite  deviated  or  tfaicketied  bone  ean  l»e  removed 
WTlhoiii  prerifiunly  elevutin;;  the  membrane  !>eneath  the  crest. 

An  old  untj  apjinnifl  tnethod  of  removing'  the  vomer  is  with  FTajeJ 
fpiu^fe^ir-Minie  iiKHliririilioiinf  it  I  riys.  73,  "tlRnd  SO).  'ITic  V-.shapeilei 
nf  the  f((Hi^c  \n  eiijiugetl  at  the  anterior  end  of  the  ridge  of  Imne  and  drivi 
with  a  iiudlci  into  it^  !(ub^tJln<-I■  for  n  short  distam-e,  and  then  (he  hai 
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no.  74 


Tlir  aolhar'*  metltMl  of  mnaviuK  Ibv  ritlce  uf  liuiii^  in  Ibr  nuhniuroiM  mectloii  of  tbr  wptuiu: 
a.  Ihp  srptim  funsrr"  K>a*t>i'ic  ll*"  ri'lv.  tl>*  lilmlm  iMvng  nxtvmitl  to  th*  niui»u>  rn*4iitiranas. 
Thp  rDRvps  w  nilBtnl  un  lU  lonKiludlnitl  nxt^.  a*  in  thf  ,\»cb  oiwnttJoii.  ()iui>  Ir&Fturiiiji  %\»  vtimipr 
itim  it*  )o««r  RitAfJuneni;  A,  llic  am  uf  rAtlibuni  uixl  prnwiiUiciitnr  i>lnlc  of  tlw-  «1hm«i<l  pre- 
ily  tmiuvnl;  the  mucaini  (ii«RiI)nuwi  i*  ntKnrn  rainovad.  Cliough  thu  in  iiat  wtuiill}'  iIdim)  in 

of  tlic  gouge  Ls  deprt'ssfd.  ain]  ihil.s  |mrtmll_v  sptintirs  the  Imiie  fnuii  its 

attachment.     Thi-  gonj;c  i;*  tlitrri  (Irivcn  fartbtr  into  tlie  ridgt  until  it 

Ls  fiuolly  removed  in  '\is  entirctv.     As 

(he   vomer  is   liiost^u'd    it   separates  *^''-  '* 

from  the  mucx>penn»teiim  without 
[tearing  it,  pnividi-d.  uf  rtinrse,  the 
'piuge    15    alwavs    direcUtl    parallel 

with  the  an  tempi  isterior  dint-tion  of 

the  crest  of  the  vomer. 

Another  method  of  removing  the 

<lrvi!iU*d   vomer   is   with   a   speeially 

de\  ised    hotie-cuttirig    forceps.      Of 

these,  L.  M.  Hiirtl's  is  pnilwMy  the 

best  (Fig.  82).     It  U  puwerfiit.  lias 

downward  cutting  Ulade-s.  and  with 

it  the  bone  may  ))e  bitteii  away  with 

considerable  ease. 

K.     H.     Rmwri     has    devised    a 

f;uan]«d   drill,    t»>   be  tis«l   with   an 

electric    motor    for    (he    siihiiiiKiHis 

removal  of  the  deviaU-d  vomer. 

rersr)nally,   I   prefer  to  first  frac- 
ture   the    ™mer    from    th^  premas-  .j,^,^,^^^,^.„„j,„i,i.,^^^ 

Ulai^-   bone  at  the  floor  of  Ihc  nose,  to  Aowd  ta  fls.  74. 

at)d    then  to  n-move  it   with  heavv 

dressing  forceps,  inlroduced  into  the  niucttperiosteal  pom-h.     I>iirm([ 

the  process  of  fracture  the  mncoiK-rinsienm  separates  fnuii   licnenth 
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tissue  above  to  cwmmiinicale  the  shock  to  the  cranial  contents  (Fig.  74), 
The  technique  of  the  pn)ce<hire  is  as  follows: 

Introduce  the  blades  of  the  A^'h  septum  forceps  into  the  nasal  chain* 
bers  outsidr  of  the  muroprrirhondria ,  iimi  j»ra>'p  the  (IcvinltHi  vomer 
firmlv,  twisting  the  fnreep,s  in  Us  Ioiigitij(UiiaI  axis  and  fracturing  tiie 
\-onier  from  its  sltachnietil  at  the  rinor  of  the  nose.  The  blades  of  (he 
A-sch  forc«?ps  should  t>c  pluced  a  litllc  aUive  the  floor  of  the  nose,  as  they 
mav  otherwise  tear  the  mucous  menibrttiic  at  the  junction  of  the  vomer 


nc,    82 


no.  83 


\^ 


Flo.  84 


flu.  SA 


r.&>«fBiiLa 

OHCMO. 


BkDcoxcc  Poster  wptuDi  >iMit^il«in. 


tNRi|MOn'*  nw«l  apunA*  ■pHnt. 


with  the  floor  of  the  nose.  The  fracture  sboultl  Ik-  thorough,  in  order 
trt  permit  the  detachment  of  the  fragments  from  the  floor  of  the  nose. 
Uetaove  the  .\scli  forceps  and  introduce  the  tips  of  heavy  dres-sing  foi^ 
ceps  into  the  mucoj)erichondrial  pouch,  gra^p  the  vomer,  and  with  a 
lugging,  teasing  motitm  lifi  it  fn>ni  its  fracturt-d  ba.se.  The  muc-ojH-ri- 
OAteum  remaining  attached  Mow  the  crest  will  readily  separate  and 
allow  the  Ixinr  to  l»c  rrinovwl  <  Fig.  75V 

10.  Inspection  of  the  Field  Operated  Upon.— After  Uie  completion 
ot  the  variuus  steps  of  the  operation,  the  fieJd  operated  upon  should  be 
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subjected  in  ihu  ciose.st  scnitinv.  If  ii  portion  c(f  the  deviated  carlilage 
or  Ume  is  left  in  plaee  it  mov  be  found,  when  heiiUiifj  is  cxjuiplete,  that 
it  will  .^till  t'jiii-'ir  nl)strtiction  of  the  njisiii  chamlMTs.  Kverv  vestige  of  the 
deviatwl  framework  of  the  Neptiim  .sh4)uld  be  reiiiDved  (lJuiidn.s  (Imnl). 
Hone-cutting  forceps  of  one  t\pe  or  another  are  usually  used  for  this 
purptise  in  the  <-ariilfi^iiiuus  Hnd  perjieiidieutar  plate  pt)rti{)ns  of  the 
■*eptiuii,  though  (he  g»>iige  "JKy  '*  itu»re  useful  for  euttirifj  alotig  the  fl<.K)r 
iif  the  nose.  I  have  foinul  it  n  very  helpful  pnietiee  to  insert  a  Hiiger  an 
itieh  or  two  into  the  iiasu!  chambers,  a^  it  enables  me  to  detect  the  presence 
of  bony  pntminrnce-i  which  might  othV'rwisc  huvcrsf-npetl  niv  norirc. 

11.  The  Dressing.  -A  dressing  shiiultl  iH-plared  in  the  nasal  ehnnibeni 
for  two  purpnse-s.  namely:  (ip)  Coaptation  i>f  (lu-  nuiubrane.\  aiwl  (i)  pre- 
vention of  the  formation  of  a  bltHHl  clot  in  the  mneopericti(ntdriid  pouch. 

The  dressing  most  fretiuently  used  is  comfxised  of  compressed  c-otton 
or  Berney's  .spoiijre  tputs.  They  have  been  plncei]  on  the  nuirket  under 
the  name  of  the  Sinip.son-Herney  na.sal  s})lint.s  ( Kig.  I^-t  ).  The  mueoi>cri- 
ehondria  are  first  dampefl  together  with  the  septnni  specnlnm,  then  one 
or  two  of  the  splints  iire  introdiiail   int:i  eai-li   iia«d  elinnilKT.     Tile 

patienCs    head    h    then    iiK-lined 


I'^i.  «6 


patienl 
bacUivi 


urd  and  a  few  drops  of 
distilled  water,  or  of  the  peroxide 
of  hydrr>gfn.  are  instilled  into  the 
eniKs  of  the  splint*  (Kig.  K(i).  This 
causes  them  to  swell  and  compress 
the  membnincs  to^'elher. 

1L>.  The  After-treatment.— 'I'lie 
nasal  dressing  should  be  removed 
in  from  iwenty-fonr  to  forty-eight 
liours  after  the  operation.  The  use 
of  bismuth  paste  iin  the  splints  has 
;i  dieinotaclie  eU'eet  {reaction  of 
intiammation)  M]mm  the  mueoits 
tnenlbrane^<  (Kmil  Beck)  and  thii» 
reibifrs  the  chance  of  infection. 
'I'he  s])lint.s  interfere  nitli  the  ven- 
tilation and  draiikuge  of  the  nose, 
Hiid  are  therefore  iLsually  removisi 
at  die  e\piration  of  twenty-foiir  to 
forty -eight  hours.  .Sub^^etjuently 
the  nasal  chambers  are  irrig:ited 
with  a  mild  soluHon  of  the  per- 
mangaiifile  of  potash  three  or  four 
tinier  daily.  Ttie  temperature  of 
the  Sioliitinn  should  In-  alKiut  104* 
F.,  or  as  hot  as  the  patient  will 
tolerate.  If  cnists  form  over  the  ineision  the  patient  should  be  pro- 
vided with  a  tube  of  sterile  vaseline  and  instructed  to  sigueeze  s*)tne  of 
It  into  the  viy.tibules  of  the  nose,  twice  a  day,  aiwl  to  compress  u»c 


Tlw  Simpwn  >potijir-t«ni  drmslns  in  poel' 
tinn  ul  thr  I'lmc  at  lh<*  iiilirimriMin  iiperatLoii 
The  lofl  •id*  ihow*  ihe  tonU  ilry.  tlii"  riglil  (iioi«l 
Rtiil  BUdUpii  The  liMtPT  iipeciihim  hold*  the 
■nernbiannt   in   iipjioati.iiiii   while  the   tnot*    nro 


Digitized  by 


e)ogIe 


run  SUBMUCOUS  RESECTWN  OF  THE  SEPTUM 


99 


of  ihc  ttose  anci  thus  smear  it  over  the  mucous  DieniHrane*i.  Hcal- 
ing  sliouli!  l»e  tfimpletrd  in  fnuri  tliriT  (»  (cti  iliiv.s,  uiiU'ssntieof  the 
men  ill  runes  has  beeo  lucerateO,  in  vvhieli  event  \i  ma,y  be  somewhat 
niliiitgei). 

iccidenta. — This  openition  is  peciiliarlv  liable  to  certain  amtJental 
LOMii])lIcatinns,  some  of  whirli  are  inherent  in  llic  (iifliciill  technique, 
Uhili- uihers  iire  the  n-suh-s  uf  the  inexperience  or  teinperiiinenlal  weak- 
tli-xy;?  nf  the  <>iM-n*l<'r. 

heuion  tfaroagh  Both  Mucoas  Membranes. — 'V\w  novice  i.s  likely  to 
KtltrtKl  the  ind^i^^n  lliroUffli  bolli  iinicvus  nieiiiliriines.  as  the  earlilajjc 
M  ouily  inri.sr[l  unci  the  most  ilclieate  nianipiihitinn  of  the  knife  is 
Hcccssan-  in  makin|r  the  ineision  t]in)U|'h  it.  Ui-fore  llic  upenilrir  rivilizes 
it  tlw  iiici»ion  has  exletidet)  thmngh  the  mucous  itit-inhrane  ii|»)ii  the 
oppusite  side  'I'n  avoid  (lii.<i  jici'iiletil  the  earliia^e  hiluiiihl  he  imist^l, 
«fl  hv  c-ell.  as  it  wen;,  until  the  iKiint  of  itic  knife  is  perc-eivt-d  hv  the 
tip  ipf  the  index  Hn>;er,  which  is  in  the  imposile  nostril.  Should  lioth 
n»iCTnt(  tnenifinitK>6  l»e  incised  alonji  the  line  of  the  Killian  iiieisioti  it 
Till  hf  neecssarv  to  riosc  one  of  the  incisions  with  ^'aTlkaue^■s  needles 
»nd  iDclhods  of  suture.  The  Mitures  shotild  Ik*  reniovi-d  at  the  expirar 
■i"!!  I'f  the  lliird  <\n\ . 

Trara  through  iii4h  .Vuraits  Mrtubraries. —  JNiniettnics  (lurinff  the 
P''>'t»s  of  elevating  iheni,  the  niutous  ineiiibrartes  are  JaceratetJ  at  (joints 
fxanK  opposite.  .Shoidd  this  accident  occur  an  cmlcavor  should  l)e 
"'"'It  Id  elo^e  one  of  the  apertures  hy  Vankauer's  nielhod  of  Kiiturin^', 
'a  III  n-intr><Iu<.'e  the  cartila|^e  reniuved  fmni  the  septum  a»  Mijjgcsted 
wmI  practised  by  Or.  I*.  G.  (iold.-jniitli.  of  Torunto.  (See  I'crforation 
"*  ihc  S(-pttuii,  at  the  end  of  tliiii  eluipter.) 

OwtnetJon  of  the  Mncous  Membrane  apon  One  Side  of  the  Septum.^ 
Jluta(vi(h'nt  may  iw-cur  duriii;;  (In-  clcviitioii  of  tlir  uicuilii'ane  or  during 
Iw  n-nioviil  "f  (he  cartihigiiMius  and  )i.iny  jMirtinns  of  the  -septuni  witli 
siting  fnrci'ps.  muH  is  especially  true  if  rhe  elevatiDn  of  the  niuco- 
P'^wiMini  has  ta>t  Ut'ii  exlendcil  over  u  suf[i(.ieiitly  lur^t'  area.  It 
"*?  aUi  (Mxnir  while  ihe  cnttirif:  forceps  ai-e  in  use.  the  mucous  inem- 
''Wtf  Iwiiig  iKHiidentiilly  cii^'aj.'ei]  in  the  forceps.  'I'his  can  he  avoideil 
hj' aiTri«iiig  great  care  ihnm^'h  rthservatioti  hcfort*  closing  the  forceps, 

tttkiai  b  o'  ^ho  Ridge  of  the  Nose. — This  accirlcnt  ha.s  been  re|H)rted 
only  n  f^jv  iii)Kr<i  jiihI  need  hot  he  feared  excfjjt  under  a  feiv  couditioiiN. 
"wn  it  i)C(iirH  it  is  ihie  to  one  of  thrii-  coTidilions:  \a^  Ttu*  n-nioval  of 
"«  fliriiluge  Ijkj  near  the  ri<lge  of  llie  nose,  {(')  t-liundritis  following 
''f  prrfMing  the  openition,  and  (n  traumatism. 

'«!  ,\  rurtilaginou.'i  ridge  at  lea.-it  one-fourth  of  an  inch  in  depth 
Miodil  V  left  to  support  the  external  nose.    .\  gn  ati-r  vviillli  ixir-sirHoIe, 
.   if  the  licviation  is  iranmatic  in  origin,  as  in  this  ca-ne  ehon- 
i*,  have  weiikerie<l  I  he  ^■arlilage. 

'*)  'Tiomlrilis  or  tnflatnnmtion  of  the  cariilngc  fultijwing  the  operation 
"•*,' "iften  the  cartilage  i»f  the  ridge  of  tin-  nose  anil  cause  it  tn  dnp 
"rwik  j[,  gnd  thus  produce  extcmnl  dcfomiily.  The  nif)sc  should  l>c 
tWJnllv  ulwen'ul  for  several  days  after  tJie  operation  for  inHamnia- 
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tory  symptavas,  nnd  if  (Ik'v  oiTur  .sIitiuwhs  efforts  should  Ijc  made  to 
couibat  tbeui.  Perhajj.>  the  Ik,'.-*!  procedure  is  lo  emplov  heat  over  the 
nose.  'I'hc  upplicalion  of  biJt  futiicnlalioti.s  every  fifteen  mitmles  Lt  the 
best  mode  of  pi-ocetlure.  In  mltlilioii  to  this  the  na-'iiil  chaQiljers  sliould 
be  irrigatwl  witb  mirmal  salt  .solution  (one  tejuspoonful  oi  table  salt  to 
eaeh  quart  of  water)  e\cry  three  hours.  The  head  should  be  inclined 
well  fomard,  ahiK>s(  bclwfcn  the  knees,  and  the  mouth  kept  open 
during  the  irripilinns.  The^e  prei-aiilioii^  prevent  ihe  patient  hwuliow- 
in/;  and  earning  llie  sohitioii  lo  the  tj-mpanic  cavities,  in  which  cuse  it 
mifjht  pnKluce  otitis  meiliu  or  uiusU>iditis. 

When  the  rid^  of  the  nose  sinks  in  after  submucous  resection  of  the 
septum,  it  is  sometimes  possible  u»  ei>rrcct  the  deformity  by  the  sul> 
CHtancous  inji-ftii>n  of  cold  paraflin. 

((•)  A  blow  upon  the  no.se  after  the  submucous  resection  operation 
miftht  cause  a  sinkin^-in  of  the  nd^e  laOow  the  nasal  Itones.  I  have 
never  known  of  such  an  accident,  thou^  I  presume  it  will  occur  in  a 
few  eases  in  due  («nrsc  of  time,  as  the  eariilnginous  support  of  the 
nose  is  weakened  by  the  submucous  operation. 

The  Freer  or  Open  Method.— Accemliu^  to  O.  T.  Freer,  this  pro- 
cnhire  is  esjui-iully  adapEetl  to  cascM  in  which  unusual  ditli<'ulties  [leces- 
Mtatc  an  operative  field  as  open  as  ptissilile  for  inspection,  as  tboM.'  in 
which  Ihe  nuicotis  ctn'prinjjs  arc  vcrv-  adheriMit,  or  iti  wliich  the  operation 
is  performed  in  the  small  nostrils  of  children,  for  deviations  with  extreme 
aiijirles  or  for  extensive  deep-seated  drilection.'i.  The  open  operative  field 
is  obtained  by  nicaiis  of  Frin-r's  reversed  I.  mucous  menibrnnc  incision 
(Fijf.  S7),  consistin;;  of  a  vertical  limb,  made  well  back  in  the  nose, 
joined  by  a  liorizontal  one  conducted  foruarrl  fn»m  it  alon^j  the  l>ase  of 
the  septum,  in  most  cases  to  Uie  front  of  the  nasal  vestibule.  U'hese 
incisions  outline  a  flap  which  is  dissected  upward  and  backward  with  a 
suitable  bimie  from  it.s  basal  line  until  the  vertical  incision  is  nached 

(Fifj.  Sit).  Tlu-  flap  is  then  uplifted 
h\  means  of  ihc  dullnl  elevati^tr  and 
held  forward  out  of  the  way  by  the 
use  of  a  retfHctor,  by  means  of 
which  the  nose  is  held  open  by  an 
nssistaut,  these  retractors  taking  the 
place  of  a  speculum.  A  InrRC  field  of 
r.iritlage  is  thus  uncovered)  in  front 
SI  that  the  firsl  incision  thnmgh  it 
can  be  made  ru  [)Iain  view.  It  out- 
lines h  tonpue-shai>ed  Hap  of  cartilage 
with  its  Ihlsc  backivard,  and  which, 
when  uplifted  from  the  mucous  env- 
erinps  of  the  concave  side  of  Ihe  de- 
viation pives  a  bn>ad  entranc-e  into 
tlie  nincavity  of  the  deflection,  making 
all  of  its  recesses  readily  accessible  to  sight  as  the  denudation  progresses, 
so  that  aliai^)  dissection  can  1>e  safely  accompILihed  without  risk  of  per* 
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rnlian.  After  the  |>ostcrior  portion  of  the  mucous  coverings  have  then 
upliftwl  on  lilt'  .side  ttf  the  ronvexitv  of  tbedevintion.  die  c-airtilapc, 
eolirclv  denuded,  is  excis«l  witVi  a  little  keen,  h(>e-sha))c<i  hiade 
aitd  by  sharp  elevaiors.  'Hie  remains  uf  the  cartilnge  an?  ihen  ilelaelied 
p«isteriorly  from  their  usual  attaelmieiils  lo  the  side  of  the  voiikt  l>y 
luruns  of  lon^  elevators;  and  the  Imjiiv  re.soeiion  is  liegtin  by  an  ineision 
upon  the  upper  Ixirder  of  llie  ridf:e  (often  hidden)  and  anterior  border  of 
ihe  vomer,  splilliim  the  periosteal  envelope  of  these  sinu-lure?^.  'I'hc 
peritLSteum  i.s  then  pushwi  otF  frt>ni  their  convex  and  coneavc  sides  by 
means  of  suitable  chisel-wljfed  raspatories  and  blades  and  the  entire  bony 
deviation  Imreil  by  tlieni  and  by  the  elevaiors.  It  is  then  rnl  awsy  by 
the  Freer  reinf"rei»<i  punch  foixt-ps,  inehnlin^  ilir  ridjje  of  ibe  nasal  (lo«»r, 
and  as  much  of  the  vomer  and  perpendicular  plate  as  i.s  needed.  The 
chisd  should  only  be  used  in  eases  in  which  the  ridge  is  unusually  broad. 

Freer  npcrates  with  M>e  patient  iti  a  srmipreunil»rnt  position  on  a 
denial  c-hulr,  uhieb  can  l>e  rut-seil  and  lowered.  He  employes  the  Kir> 
•(tein  head  lamp,  ami  stands  beside  the  patient. 

He  has  devi.setl  a  special  iiislrumenlnrium  for  the  operati(pn.  It 
includes  a  nuniUT  of  kt^en-ed^ed  blades  for  dissection,  which  lie  uses 
whenever,  in  hi.s  opinion,  the  coverinjis  of  the  deviation  cunrmi  be 
uplifleil  readily  with  ilull-edt;ed  instnmienls. 

After  the  operation,  the  nostril  of  the  side  on  which  the  incisions 
have  iK'en  made,  should  Im>  paekiil  with  narnnv  strips  of  lint  stituralnj 
vith  bismuth  suhnitmte  and  soaked  in  oil  vuKclinc;  ihe  strips  sbiiuld  be 
introduced  in  layers,  in  order  to  avoid  injurious  bunching,  and  also  to 
hold  the  flaps  in  platr. 

TIematoma  of  the  septum  does  not  occur  when  coaptation  of  the 
mueojM'riosteid  membniiie.s  has  n-sulled  from  the  use  uf  sintnMi-  ilrcss- 
injr<  in  either  melhml  of  op«■ralin^^  and  perforationi  are  rare  if  the 
technifpie  is  nirefully  carricil  out,  even  in  extensive  lx>iiy  resections. 

Hrmarks. — S<juie  writers  have  state*!  that  the  swivel  knife  is  objertiou- 
able  because  it  Ls  likely  to  tear  the  mucous  membrane.  Such  a  statement 
ran  mean  hut  one  of  two  thitij^'s.  namely:  (a)  'ITiat  the  operator  i.s  extremely 
awkward,  or  ('<)  that  he  fail.-,  lo  elevate  the  iiiendira,ne  siifficientlv.  Any 
operator  with  hut  a  moderate  exi«'rietHv  willi  the  snlunucous  resecliiui  of 
llie  .septum  knows  that  it  is  almost  impossible  lo  tear  the  nuicous  mem- 
brane with  the  .swivel  knife  if  the  niucoperichondriiim  is  previously 
levaleii  over  rhe  entire  o[)erative  Held 

One  writer  makes  the  daim  that  the  swivel  knife  Js  not  an  exact  in.stru- 
ment— is  not  under  the  p.\acl  control  of  the  operator.  This  is  a  mistaken 
idea,  and  is  not  liased  upon  pei-s«mal  experience,  but  is  a  thetm.'tical 
diibii-tion.  As  a  mailer  ttt  fad.  it  is  one  of  the  most  exact  and  easily 
'conlpjlled  instnuneiit.s  iise^l  in  lliis  openiticni.  It  cuts  cartila^'e  witll 
but  slight  resistance,  and  may  lie  dire*'te<l  with  the  greatest  precision, 
au  as  lo  encircle  the  amount  of  cartilage  it  is  nece.s.sary  t«>  remove. 

Authors  differ  us  to  the  reformation  of  the  rnrtilaKc  of  (ho  septum 
after  its  remfival.  Accttrding  to  .1.  ('.  Heck  ( Mgs.  SS  and  Sit),  un  cartilage 
celU  were  found  in  the  ti.i.sue  after  a  lapse  of  two  and  one-half  years. 
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TiTK  Arose:  axd  accessory  sinuses 


The  removed  cnrtilopt'  was  rt-plarrd  I»v  dense  Hhroiis  tissue.  Freer,  on  the 
other  hand.  elaiuLs  tiiut  the  i-urtilu^e  refunus,  especiallv  lu  the  younger 
suhjects. 
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PERFORATtOH    07    THE    SEPTUM 

Etiology. — Tbc.  causes  of  perforation  of  Ihc  scpliim  muv  W  divided 
imu  (a)  congenitoJ.  (/>}  chronic  pmntiloma.  Ic)  trauuiatir,  (J)  m-tite 
infection,  and  (f|  ainiphic  or  jx-rforatin^  nicer. 

(a)  Ojiigcniml  ptrfuration  i.s  cxtn'nirly  mrf,  Zurkcrkandl  havin^j 
r«port«d  a  few  t-aM--?*. 

(5)  Chronic  Ki'^nuloniata — as   s^-philis.    tubercle,    and    Inpus-  have 

cauised  a  oonskJerable  percentage  of  llie  cases,  sooic  authors  altrihiiling 

as  hi(jh  as  ^)  (o  fWl  per  rent,  to  .svphilis  alone.      In  my  experience  the 

peni-nla^  due  to  sjiphilis  is  much  Ie.s.s  than  thi>;  .syphili>  is  not,  however, 

&s  common  in  (hi^  as  in  some  niher  countries.     Syplnlltic  perforations 

almost  always  include  the  Uniy  pi>rti<>ti  of  the  septum,  whereas,  tuhercle 

Lnd  l»pu.s  are  Iimilwl  to  the  cartilaginous   portion.     The  tuberculous 

^tLod  lupous  orijjin  of  the  jH-rforatinj?  ulcer  may  bcdHcmiitied  hy  finding; 

the  tubercle  bacilli,  or  tuberculous  histoloj;ical  changes  in  tlie  tissues. 

A  slow  hut  relinlile  nietho<l  of  riemonst rating  the  tnlHTcnlous  process  is 

tv  inject  a  jjiiinea-pi^'  with  H>mc  of  the  li.s.<uc  fnitu  the  ulcer.     .Six  weeks 

1  later  hold  a  po-.tmortem  on  the  pig  and  note  the  pre^teiice  or  absence 

of  a  tulierculons  pnK-ess. 

(a)  TrauQiatii'  perfuralion.'i  may  include  any  portion  of  the  .septum/ 
i.as  ihey  arc  ustmlly  i!uc  li>  surgical  procethircs,  though  they  may  Ik-  due 
Fto  accidental  violence  ami  to  picking  (he  nose  with  the  (iiigcr  nail. 

(J)  .\cute  infectious  diseases,  as  diphtheria,  scurlet  fever,  typhoid 
''fever,  phlegmonous  abscess,  etc.,  may  result  in  perfo rations, 

(e)  Atrophic  or  perforating  ulcer  nf  the  .septum  h  pnibably  the  most 
common  tii'pc  of  perfonilion.  Several  conditions  contribute  lo  the 
ftiolog^-  of  this  type  of  perforating  ulcer.  An  nnlerior  .spur  or  deviation 
of  the  cartilaginous  portion  of  the  septum  is  usually  present,  and  on 
acctnint  of  ils  projection  into  the  field  of  ihe  inspiratory  current  of  air, 
it  is  subjected  to  constant  mechanical  irritation  and  to  the  desicTution 
of  the  secretions  which  constantly  accumidate  upon  it.  The  ciliated 
columnar  epithelium  undergoe-s  retnigntde  changes  to  a  less  specialized 
^■pe  of  epithcHuni  (pavement  epithelium).  The  du.st  and  other  foreign 
sulistjinces  in  the  air  also  irritate  the  epithelium  and  nincou.s  menihrane. 

The  crusts  thus  fonue<l  in  thi.s  area  l»e(i»nie  adherent,  and  are  forcibly 
blown  or  picked  off  with  the  finger  nail,  the  rpiihcliiini  crnning  away 
with  them.  Heimirrliagie  deposit>  in  the  luucou.-t  membrane  occur,  iiud 
epinioxis  is  of  frequent  occurrence.  The  retrograde  process  continues 
until  (he  entire  thickness  of  t)ie  .septum  is  destroyed.  Infection  pUys 
a  part  in  the  foregoing  process. 

Symptoms.- The  simptoms  of  perforation  of  the  scpliini  vari'  with 
the  sizv,  cause,  and  location  of  (he  perforation.  A  small  anterior  per- 
foration, sometimes  gives  rise  to  a  nnistcal.  whistling  sotind,  when'as.  a 
large  one  dm-s  not  If  the  perforation  is  a&.sociated  with  a  pnjminenl 
honv  spur,  there  may  be  u  sense  of  stnflines.s  in  the  nose,  f'm.st.s,  if  of 
laige  size,  may  give  rise  tu  the  feeling  of  a  foreign  body  in  tlie  nose,  and, 
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if  furt'ibly  blown  or  picked  off,  may  pause  nasnl  hemorrliape.  Kf^poatof) 
epistaxisslmiild  arouse -su-ipifion  of  a  perforating  iilcer.  S\-phili(ic  ulcer- 
ation is  usuaiKawiiHnpaiiied  l)v  an  uifen-sivp  tifcnilic  odor.  Many  cnstrs 
will  progr^jui  to  cx)tuplele  perforation  uitliout  lbt.>  palieiit's  knowlixJgc 
of  the  fact. 

Treatment.  — If  seen  in  the  u]fcrative  sta^-.  U-fure  perforation,  the 

f)n)grc-'s  of  the  loca)  retrogratle  chaiines  may  tx?  clieckcii  by  apprt.»priale 
ocal  cleansing;  and  antiseptic  washes  and  (nntmenti,  or.  if  due  to  syphiH-s, 
by  the  administration  of  the  proper  remedies  for  this  disease.  When 
the  pprf<»rntion  is  cvimpictf.  little  ran  }>p  done  except  in  a.Mirgical  wav. 
l^ar^'  perforations  are  not.  huwever,  anienal>le  to  surgical  flosiire. 
Small  ones  may  often  tie  dosed  by  proper  plastic  surgical  procedures. 

lie.  w 


M^"! 


Tb*  adgm  at  th»  nral»tia  around  th*  perforation  (r^  brine  Trmovwd  iHth-llw  BuUiar^ 
sincle-Uiwd  awlv*!  knife  tn  IjoldBttin'a  pliutio  Mi|ituai  t>p*ratlan. 

Ooldtteln's  Plistic  ri»p  Operation. — Dr.  M.  A.  (joldstetn  has  sug^sted 
and  succe-ssfidly  used  the  foClowinf;  operation.  A  pla.stie  Hup  uf  iniict>us 
membrane  ts  tiirne*!  into  tlie  "peiiin^  and  inserted  and  sutured  l)eiwecn 
the  devatwl  menibrHue-s  of  tbc  two  sides  of  the  septum. 

Technique. — (u)  ("ocaine  anesthesia. 

(6)  The  rim  or  edffe  of  the  perforation  is  freshened  by  paring  off  the 
epitheJiiini  and  miicou.s  menibnine. 

(c)  The  muciiperichondnnni  is  then  elevated  for  a  distance  nf 
one-half  inch  arrmnd  the  ed^'e  of  the  perforation. 

id)  A  ring  of  cartilage  i«  then  rcstK-tetl  for  one-eighth  td  one-fourth 
inrh  from  the  edge  of  the  ])erforaiion.  the  autlior's  siiigk-lined  swtvd 
knife  being  used  for  Uie  purpose  (Fig.  90). 
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(f)  A  mucous  tncmhranc  (lap.  ihr  area  nf  whteli  is  considcrfllilv  Inrgcr 
than  tlie  ptrfomtion.  is  then  dissecteiJ  from  the  most  ronvciiient 
sijifaco  uf  the  sepdim  and  mrnrd  into  the  perforation  and  tiicke<J 
l>ctHeen  the  clfvatnl  iiictuhraiies  arxniml  t\w  pcrforatioii.  1  have 
dfviserl  a  trailing  snivel  knife  \Fig.  fll )  for  outlining  this  flap.  The 
tuethixl  of  usinfi,  it  is  shown  in  Fi;;.  02. 


71u>  MitlxVa  iBMce—  awlvel  knife- 


(f)  WTien  the  pe<]icle(l  flap  is  in  position  (Fig.  93),  three  or  four 
Vankauer  sljlches  hold  i(  iti  position.  One  snrfaee  is  eovemj  hy 
fpithelium,  while  the  other  is  left  lo  heal  bv  granulation  from  the 
edges  of  the  clo-ied  perforation. 
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Aowinf  Om  mptboil  al  aulljulnji  lb*  flap  irlili 
tb*  auhot'f  nivvl  nuecwa  kiitl«  (or  tbi  clmiura 
sf  k  parionttMi  uf  Um  safnian- 


t.  lh«  ptntlK^  Miq>  tiiliu*'!  Iri  the  pfrfiirn- 
tion;  r.  Uw  p«iltcl«  ol  Ibe  pliutl^  &v;  C,  ihe 
itonutlotl  BCVA  ln»n  whJrh  iho  plutir  Riip  ii 
ia(nnv«il  h>aU  liy  itranulatiun;  d,  ih*  mIbb 
Ol  Um  plulie  flap  batwoM  Ui«  inivoperi- 
chunilriii  of  ihr  H:|>tiii». 


Buletioe's  Plutic  Operation. — This  operation  is  also  only  suited  to 
small  perforations.  It  is  more  simple  than  the  pcdicicd  flap  operation, 
and  appears  tu  be  a  more  ^atisfactur^'  pnit-edurc. 
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TechtiijiK. — (a)  Cocaine  anesthesia. 

(h)  Fro.shcn  the  inlfii'n  <if  thf  iH-rforalion  iind  elevate  the  mucoperi- 
ehitritlritiin.  us  in  the  .suljiinit-uus  rv>filit'n  cipcralion. 

{e)  Make  a  lonj^  nirvofl  iiicisimi  (Fi^'.  04.  h.  h)  thmu^li  the  miia*- 
perichondriuni.  une-roiirth  to  »i]ic-half  incli  anterior  to  the  perforation, 
and  elevate  the  riblwH-flap  thus  ninde. 


Fw  9* 
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lor  Ihr  clirtiiiT  ol  p*rli>ni1i'iriii  of  tlii-  artituni  -, 
it,  li.  iiiMitioii  in  Irwnt  uf  lhi»  inrforaliiaii ,  r,  r, 

th»  tnn-uon  pontrrior  t-a  tbc  pHforoUon  on 
th>  utitmitc  iiJ*<  of  ihr  nriituni:  e.r,  tMt 
InaliMinl  eitaoi  ur  ilia*  iJnrfuruliciii. 


=v>/.3i 


l>e**i]  lit  Kilt.  <M,  chowlni  th»  opiKMiu 
m-li'  uf  Umi  MfHiini.  ihr  (Ihii  Inrtiicrly  iw> 
*rin|  ar«a  n  U  Jiiitiir*>i  ui  tb*  paiiC*rior 
DiBrRtn  oT  Ihs  pnfonitlon. 


(rf)  Make  &  lonp  curved  iticlsion  (r,  e)  through  iheiniiooperifhondrium 
of  Ihe  uppo.sitf  side  of  llu-  si-jiliirii.  nue-fuurth  tu  uiie-half  Jiicb  posterior 
to  the  pprfnnittLm.  and  elevate  ihe  Hap. 


FtQ.  Hi 


Delnil  of  Klg  M     a,  ik»  itenudtHi  (inrtl]nit«  MfUr  ili«  t>li>8lie  flap  <4,  rf)  to  «utan<j. 

(e)  Suture  the  anterior  Hap  to  the  fre-sheiied  posterior  edpe  of  the 
miicoii>i  niemhrHiie  nf  the  jKrrforadon  I  Fig.  97^.  mid  the  postt-rior  flap 
on  the  opposite  side  nf  the  sepliiin  lo  (he  freHheridi  anterior  edge  of 
the  meiiihrane  of  the  perforaliLJii.  as  Khown  iti  Fijj;,  90.  The  areas 
a  and  n  heiif  l>y  ^jriinntatiun. 
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(f)  Re-move  the  siiiurps  in  twenty-four  to  thirty-six  hours.  By  this 
pnx-editre  thr  pt'rfurutiun  is  coveral  by  two  inticoii.s  membranes,  uud, 
the  liiiea  of  suture  not  l»einj»  opposite,  closure  of  the  perfr)ratinn  follows. 

TuUaoer'B  iDtnnasai  Sutora.— .Sy<)iicy  ViinkHiH-r  Im.s  ilcvi.sti]  inslru- 
nientA  for  intratmsal  suluriiij;  which  may  lie  applieij  in  repairing  rents 
in  the  miirous  mnmbmne  cif  the  septum  following  the  submucojis 
n'M'f'tion  opemtion.  in  closing'  the  mutxjiis  membrane  wound  of  the 
itiforior  turbinate  after  re^ectinji  the  h^-pfrtniphierl  niemlirflne  Hnd 
U>ne,  and  in  ihe  plaslic  ojK-mlions  um»n  the  M-plum  for  tiie  closure  of 
chronic  perfuralion.s.    Tlie  U-chni<|Ue  is  as  follows: 


Pw.  « 


f0^ 


TMikauar'a  mtraasud  mmhm.-  A,  A,  A.  (Iw  auiur*  U)rvi»tl.  Mdr  drawn  tnrwutd  wtth  Ui«  hook. 
Tte  MMUb  u  Ihoa  n<rvn«d  anil  mtlMlniarB  f mm  Ifar  niwc.  ntlhramloil,  unil  nnolber  ctitoh  lnk*n  in 
tW  lorn  tanroHK  niMnbranc. 


Tht  IntroduetioH  of  the  .S«/nrr.— Catgirt  suture  eighteen  inrhes  in 
length  should  be  used.  It  should  Ix'  placeil  in  s(erili/.«l  water  in  car- 
bohc  solution  for  a  few  momenta  to  .si»ftcn  it.  The  siitiire  may  1h'  pa.s.scd 
thnmgh  either  Hap,  pnTerably  thniiigh  the  more  niovidile  one.  It 
sliould  tlien  Ik*  pa«ed  tlirougli  die  odii-r  flap  after  first  coapling  the 
two  flaps.  If  ne<Tvsjir\",  Hie  crolrli  forceps  may  \x  used  to  facilitate 
the  penetration  of  Ihe  flaps  with  the  iteetlle. 

(frtuping  the  Thread.  The  eye  of  the  needle  should  ppojwt  only  one- 
eighth  of  an  iTich  thnmgh  the  uiembranfVi.  One  of  the  threads  shouhl 
then  1^  .seized  with  the  book,  which  may  l)e  n>tatefl  with  the  pilot  wheel 
at  the  end  of  the  iastninicnt  until  ii  is  in  position  to  seize  the  thread. 

Withdrawing  the  Nrrdle. — When  the  thn*ad  ia  in  the  grusp  of  the 
bookt  the  needle  should  be  removed  from  the  flaps  by  rotating  it  liack- 
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wiird  until  U  w  free  from  the  membmnes.  It  should  ihen  be  wilh- 
dmwn  frnin  the  nose.  Th<^  hook  .shoiiM  hi  the  mcuDtimf  \h-  t:ept  close 
tci  the  neofile  pimclure  to  prevenl  tht*  thrcjid  fnmi  tatriitf;  out. 

\V ilhiiraunng  the  Hook. — The  hook  is  ihen  withdrawn  from  the  nose 
with  the  loop  uf  thread.  One  side  of  the  lovp  is  llien  drawn  from  Uie 
nose  n-a^iy  for  making  the  slip-knot. 

Makinij  ihr  Slip-hioi .-V\vs{  sin-  that  t)olh  ends  of  (he  thread  are 
outside  of  the  no.se,  and  that  they  nre  not  entanplcd.  To  make  the 
slip-knot,  have  one  end  inrhide  half  of  the  ihrvad  (nine  im^ies)  outside 
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Tliwalip-Vnot.  YMthaatr'Binlnuia»al>iiluraiD«thod<t/«(Mivajrinit 

tb*  knut  Inu  iXNrfUun  in  th«  iMiHfll  pliiunbOT. 

of  the  nos*'.  the  other  end  Ijeinj:  eorrespiindinply  .shorter.  'I'hcn  make 
a  simple  overliand  kimt  rn-a.r  the  middle  "'f  ihe  lonj;  ends,  and  pass  the 
3hurter  end  thrrni;»h  the  hi^ht  of  the  knot,  as  shown  in  Fig.  flS.  I'ighleii 
the  stip-kiiol  until  it  binds  the  lhn>uf,'h  thread.  Two  threads  now 
come  through  the  knot,  one  the  knot  end,  the  other  the  slip  end. 

Chiyjnt]  ihr  SUp-hint. — ^'I'he  .sli|>-k)iol  tK-iug  drawn  li^ht  over  the 
thread,  it  is  KiiiUKht  near  the  nosln'l.  The  knot  end  of  the  thread  is 
passed  thmngh  the  rin^  of  the  suture  closer  iniiil  Ihe  rin^f  is  ni>ar  the 
knot.    The  eivj  uf  die  thread  is  'hen  held  witli  the  thumb  against  the 
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handle  of  the  instruineiil,  as  shown  in  Kip.  00.  The  left  hand  holds 
the  slip  end.  and  ihe  ring  suture  closer  is  advaiictHl  iiiU>  ihr  nose  and 
ihe  knot  closet)  where  the  .suture  passes  thmugh  ihe  niiictiu.s  mcnilirane. 
'ITie  riii^  pa5.s«s  beyond  the  point  where  ihe  suture  passes  throujjh  the 
membranes,  and  thus  niake.-*  iis  finii  a  knot  a^  ma^-  be  desired. 

The  mnaining  purlioii  uf  die  vruund  may  l>e  closefl  by  making;  a 
conttnuou-s  witure  with  the  Icmjtcr  end  of  the  lliread,  only  using  t3ie 
slip-knot  for  the  last  siiteh  ut  fix  it  in  place.  If  pri'ferred  for  anv  reason, 
each  stitch  may  be  made  st-parately  a-s  alN)ve  deserilnHl.  CTittin^nff  the 
ends  as  in  external  suturing. 

The  sutures  should  lie  rvjnovetl  in  fmni  two  to  three  days. 

Tfuf  Hafrty  Ktait.i. — In  onler  to  prevent  tlie  slip-knot  fmm  Ijeroniing 
Ittose.  it  Ls  advisable  to  nuike  a  (rue  sui^iral  knnt,  consisting  nf  tw-o 
overhand  knots,  alrave  the  slip-knot. 

OnitLrmiih'f  Oprratioti .^W'hcn  both  miicoperichondria  are  tomdunng 
a  .subutuctius  operation,  thus  niakirtg  it  pn)l>Hble  that  a  permanent 
perforation  will  follow,  the  CHrtllajic  remrived  may  be  renilrttdueed 
iH'tween  the  membniiics,  and  thus  nffonl  a  bridge  over  which  the  granu- 
lating' edges  of  the  mucous  niembranes  may  extend  and  dose  the 
perforation. 

■  Trchnique. — (a)  W'hen  the  eartilajie  is  remove*]  with  the  swivel  knife 
tiuriiig  the  submucous  resection  operation,  it  should  be  plat^xxl  in  nonnal 
salt  Ajlutioii  to  preserve  it  for  use  in  ease  the  iiukimis  membranes  arc 
Com.    The  t^rtjlage  may  be  thu-s  presened  for  about  six  weeks. 

(b)  If  the  cariiljiye  i-**  niiswhajK-n,  it  may  be  straightened  or  trimmed 
to  wlapl  it  to  ihe  nt juireineiil.s  of  the  case. 

(r)  It  should  then  be  introiluced  Iietween  the  membranes,  curebeiiu; 
rxemsed  to  brinp  the  torn  and  raided  i-dges  of  the  niembmnes  well 
over  the  cartilage  on  both  .sidles. 

(rf)  A  Sinipson-B<-rnev  sponge^tent  splint  .should  then  he  inlrrwhieed 
into  each  nasal  chanilH-r  to  hokl  ihe  cartilage  and  nicnibrnne.s  in  posi- 
tion. The  sponge-tents  should  then  be  moistened  with  sterile  water  to 
swell  them.     (See  Fig    Sfi.) 

(r)_The  tampons  should  Im*  reiiiovefl  on  the  ihinl  day. 

Bv  the  emi  of  this  time  the  (;raiiiilftli(tns  will  have  extended  well 
over  the  cartilage  and  In  a  few  more  days  isill  have  eoverwi  it.  In 
ihis  way  the  perforation  is  bridged  with  new  mucous  membrane.  The 
cartilage  i<i  grudualty  alisorlied.  leaving  a  niemhranou.s  septum  at  this 
point. 

Cartilage  may  al«i  lie  used  (o  close  oltl  perforatinns.  The  edges  of 
the  perforation  should  first  Im>  pare<l.  the  membrane  split  around  the 
circumference  of  the  perforation,  and  the  cartilage  introduced  and 
retained  in  po.sitiun,  as  in  fioldsmith's  procedtxre  for  rents  and  tears 
during  the  .<(uhmucous  uperatioD. 
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CHAPTER    VI 

THE  KTIOLOGV  OF  IXFLAX[MA1X)RY  DISKASES  OF  THE  NOSE 
AND  ACC^^SSimV  .SINUSES 

INFLAMMATION 

Acute  Inflammatloc^Ac-ufc  inn&tiiiuHtioii  is  a  ttiTt*c-fnliI  reariitm 
excitrti  Itv  llic  prcMMHf  nf  fertiiiii  iioxii,  iir  irritiitu  iimterial.  in  the  tissiu-s. 
The  iKixn  or  irritant  is  iLsually  a  pHthogenic  microorganism  and  its 
toxin,  tir  il  mnv  Ik*  of  rhciiifcitt  or  tnmniiilic  origin.  When  of  <'hcmiriil 
or  trHUiniitii-  origin  ilir  initutit  priiiiarilv  coiisi.st'i  of  thi'  dvad  or  bnikcii- 
(lown   rclls  of   llie   livslics. 

J)wul  or  hnikcii-dowii  ci'ils.  when  jiresenl  in  the  tissues  in  excess,  be- 
come foreign  iKwIies,  atKl,  as  such,  u  reuction  of  the  living  cells  is  excited 
for  tlic  puqtosc  of  rliininiitinjj  thcin  fmni  the  liodv.  Fnrthermorc,  the 
dwiii  tell.s  ill  ilie  pHJcess  of  disintc-gration  give  off  a  ferment  or  chemical 
sulMtancc-  which  a!*i  exrite-s  a  reaction,  the  imrfiose  iif  which  is  to  free 
the  tissues  of  its  ifrcscnce.  'I'lie  reaction  thus  far  excited  is  directly 
traceahle  to  the  pre.-<«nce  uf  dead  and  disintegrating  tissue  cells.  Or- 
diuarilv,  after  a  short  lime,  a  .sccftndarv  irritant  gains  eiitran<-e  to  the 
injured  tissues  ami  iH-ftimes  tin*  nioi-c  iniportjiiit  fac-tor  in  the  reaciionarv 
process.  That  is,  pathogenic  harieria  infe<'t  the  impaired  tissues  so 
that  in  nearly  every  a<'U[c  indammattiry  process,  whether  it  is  due  to 
primary  infection  or  to  chemical  or  me^-lianii-al  trauma,  pathogenic 
microrirganisnis  must  l>c  regarded  a.s  (lie  piiraniount  exciting  or  noxious 
agent  causing  the  reactinn  of  inllainniatioii. 

The  reaction  of  inflammation  is,  therefore,  an  increased  physiological 
activity  of  the  living  tLssucs  of  the  luidy  for  the  purpcise  of  disposing  of  a 
Doxioiis  or  irritant  '^iihst.ince  or  oi^anism  thai  has  invatled  ihcin  in 
axccfis  of  the  normal  <|uantincs. 

The  reaction  of  acute  inflummation  is  a  threefold  process,  iiaiuety: 

1.  Increased  liypcremia. 

2.  Increased  nutrition  (increased  resistance). 

3.  Inereas<-d    leukocytosis, 
t.  IncreiLscd   hypiTcmia   is  a  constant  and   important   reaction,   as 

through  It  the  ceils  ai-e  prt)xided  with  the  extra. nutrition  Uicy  need 
under  conditions  of  stre-ss.  The  increaswl  biixxl  supply  also  stimulates 
ami  facilitates  the  icicreased  migratifui  of  leukocytes,  and  it  Hushes  the 
Poisoned  area  and  tlilnles  the  noxious  substance,  and  thus  reduces  the 
intensity  of  the  irritation.  The  hyperemia  is  nearly  always  pHssi%'e 
in  type- 
2.  Increaspii  nutrition  of  tlie  cells  is  promoted  i>y  the  h\-pereinla, 
I  nil) 
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for  obvious  ressims.  They  are  under  stress  because  of  the  presence  of 
noxious  suKstaiKfs,  and  need  extra  min-itirjiial  faciliiic?;.  Their  vital 
fi-irw.  or  ri'.sisiaiKx',  Is  not  et|ual  tii  tlic  (^'iiifr^ciit'y  [ilanil  upon  thnii, 
and  upon  their  resistance  depeinl.s  the  i.ssin-  of  the  warfare.  Their  means 
of  defense  mav  he  chanieleriKed  u.-«  lutirold,  namely:  (a)  their  ability 
to  envelop  and  di>;est  micruorganismji,  and  ib)  their  ability  to  produce 
and  emit  a  biochcniicai  substaiKv  or  ferment,  llic  purpf»sc  of  whicli  is 
tt»  wi-akcn  or  destroy  their  fiie.  All  [his  m[iiires  rncreaM-d  nutrition 
(blr>od>,  which  liegels  increasefl  powers  of  resistance.  If  the  niitritton  is 
not  adeiniate  for  these  puriMisi-s.  ihe  micntorpanisuiM  and  their  toxin,  or 
biiwhemical  irritanl,  may  i'aii>e  destnutrve  and  w haC  we  an-  a^vuslonied 
to  call  pathological  changes  in  the  tissues. 

3.  increased  leukocytosis  is  also  an  important  reaction  of  inHum- 
maiion.  Wliite  the  function  and  niodes  of  activity  of  the  keiikocn-tea  i.t 
mtl  fully  understood,  it  has  bct-n  faivly  well  denionslratcd  that  the 
pf>l\iiiorphonnclear  leukocytes  cn\eloji  and  ilcslmy  Ixicrcria.  while  the 
ly  nipluKTtcs  enve!*:p  and  deslniy  hnikcn-down  cell.';.  ( )tlier  cells,  as  the 
fibrolilasLS  vt\^y  [Ntrtiripate  in  these  functions  under  certitin  condition.s. 

Quality  of  Reaction. — Parenthetically,  I  wish  to  add  one  additional 
statement  conccrninj;  the  ade<|uacy  of  the  reaction  of  inflammation. 
Acconiin;;  lo  Adumi,  the  reaction  of  inllanunalion  may  Iw  of  three  types: 

1.  Ade«|uate  reaction. 

2.  Inade(|nate  reaction. 
.*{.  Kxce-vtivc  n-at^lion 

'Hie  reaction  is  usiiallv  iiiade<niate;  that  is,  the  increased  hyperemia, 
cell  nutrition,  an«i  nii),Tatioii  of  leukocytes  is  insuffjcictil  to  ili>]>fjse  of 
the  palhoj,'enic  mienifirj.'anisnus  and  ihcir  lo.\iiis  (a-foi-c  they  have  caused 
c<'>nsideral>le  damap-  to  the  tissues.  It  follows  therefore,  that  En  ihe 
creulnienl  of  inllanimalory  disea.ses  the  reaction  of  inflHrnnnitlon  should 
be  prt>nK>te<i  rather  dian  diminished.  IJy  .so  aiding  the  defensive 
and  olfciisivc  activities  of  the  tissues,  the  bacteria,  their  toxins,  and  ihe 
bruken-down  tissue  cells  may  be  .speedily  removeil  atid  a  cure  effectMl. 

Inftammatlom  Aflecttng  Hqcous  Surfaces.-  Acconiinji;  to  .Vdanii,  the 
main  distinj^iishinj;  feature  of  the  nnicous  surface  is  the  presence  of  a 
layer  of  mu<xaiH  cell.--  of  ;i  ^liiiulular  type,  capalilc.  when  stimulated, 
of  forming  ami  ilischar^dn^  n-lativrly  htrp-  iimouiil.i  of  mucin.  'ITie 
hyperemia,  the  exudation  of  serum,  the  migration  of  leukocvtes.  occur 
in  the  subniiicous  laver  jn.st  as  in  the  subsenius  lavers.  'I  tie  rhang^es 
ill  the  n-aclioii  are  due  .solely  to  lliv  inter{)osition  of  this  layer  of  niucods 
cells.  There  is,  in  the  first  place,  a  more  dcMnitc  ba.senient  substance 
interpo-sirtf;  a  certain  amount  of  re.si.slanee  to  surface  exudation.  The 
layer  of  mucous  cells  is  moiv  <Ttiniplicated.  and  although  the  fully  dcvel- 
ope«l  cells  may  lie  di.«eliarged,  they  are  iipt  to  remain  relatively  undiffer- 
entiate*] "'mother  celb"  at  the  ba.se;  or  othrnvisc  the  same  intensity 
nf  irritation  diH's  not  lend  to  as  extensive  a  deniulation.  .\niC,  tliinlly. 
by  the  combine<l  action,  it  may  be.  of  the  irritant  and  of  the  hyperemia, 
the  fully  formed  muoous  cells  are  stimnlateri  to  prfwluce  increasfil 
ItnountK  of  mucin,  sa  that  an  iuflanimation  of  moderate  grade  is  chai'- 
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acteri^cd  bv  un  abiiiHlaiit  amount  of  mucinous  discharj^e  rather  than  cif 
nbrinoiis  iJcfKisii. 

Adami  »pi*jiks  of  such  a  nioderatc  case,  with  exudation  of  senim 
wtitaining  aUnndant  iiiiicin,  ra.st-off  niiicoiis  cells,  and  relativtly  few 
leukotyte-s  as  a  "catarrliai  indiiiiiriiatioii;"  if  suflii-it'rit  li'ukotvtes  are 
extruded  the  character  in  altered  to  that  of  a  "mucopurulent  inSammn- 
tion ;"  if  nion*  sovcre.  with  complete  destniclion  of  the  mucnus  memhraiie 
pnifH^r.  Uien,  as  in  scmus  surfaces,  tliere  is  the  same  temlencv  fur  ihc 
Ieukoc}*tic  exudation  to  favor  a  deposit  of  fibrin  »ipon  the  surface,  and 
then  we  ohtjiin  a  "  nienil»r»n<ms  iiiflminualioii." 

He  savs  that  despite  the  fact  familiar  to  all  that  diphtheria  is  a  dis 
set  up  by  a  specific  Ijacillus,  iiml  ihc  etpudK*  well-known  fact  that  a  like 
meruljranous  inHamnmtiun  mav  lie  induci.*d  by  several  forms  nf  microbes,' 
we  sfill  commonly  speak  of  s\ich  a  merabrHne  its  bcin^  diphlhi-Hlic.  tt 
would  Iw;  U'lter  to  confine  this  term  purely  to  ea.se.s  iu  which  we  know  ihat 
tlie  bacillus  diphtheria  is  the  causative  factor;  failing  this,  we  may  accept 
the  lemi  diplilherilic  as  itneriug  all  sui-h  niendiranous  iiinainmalion. 
and  employ  llie  term  diplitherial  for  s\ich  case.i  a#  art*  of  pur^.*  dlplitlieria] 
origin. 

If  there  is  a  more  severe  destruction  of  the  superlidal  cells,  ulceration 
mav  occur.  U'hen  pyojjcnic  organisms  are  present,  then*  is  a  dissahitton 
and  breaking  down  of  any  fibrin  that  js  fornicil  and  a  eonswpicnl  alwcrur 
of  a  uieuibraiie.  In  such  cases  there  is  a  distinct  tendency  for  the  procevi 
to  extend  in  the  .snhinucosa  iK'Heatli  thesiill  inriict  mucous  membrane, 
the  part  bceoniing  infiltrated  widi  pus.  forming;  what  is  known 
pblegiiionoiis  Inflammation. 

Chronic  Inflammation. — The  reaction  <tf  chmnic  inflammation  ci»n- 
sisUi  of  thf  fullowiiij;  phenomena: 

(a)  Slightly  incTtiised  hyperemia. 

(t)  Slightly  iticreasetl  cell  nutrition. 

(e)  Slighllv  increased   migration  of  Icukon'tca. 

It  is  ni-edless  to  add  that  the  reiLCtion  is  iuadc^iuale  to  remove  the 
noxa  or  irritants,  which,  according  t»  pathologists,  are  u.^ialty  liacteria 
of  low  virulence, 

.\  i)roduct  of  chrtmie  inflammation  that  is  always  pi-esent  is  the  pn>- 
liferation  of  tixeil  cells,  usnally  of  the  leasl  dill'erciilialc*!  i.^pe,  namely, 
oonneetive- tissue  cells.     (See  Hypeqjla-slic  Hhinilis.) 

£(»o/o*/^. -Having  thus  briefly  defined  inflammation,  wc  arc  prepared 
to  discuss  its  causes. 

Thecausesnf  in  flHrnmaion- diseases  of  ihc  nose  and  accesaon'  sinusM 
are  divided  into  two  gniups,  namely; 

1.  Kxeiling  causes. 

2.  Predisposing  pauses. 
1.  Exciting  Causes.— Ilie  exciting  causes  are  l>aeteria  and  chemical 

and  traumatic  deslrnction  of  tissue  eclU.  This  phase  of  the  subject 
has  already  been  discussed  under  Inliamiuation.  and  will  n(Pt  t>p  dn'dt 
upon  in  thii^  connertion  further  than  to  say  that  pathogenic  bacteria 
cannot  irritali'  the  tissues  of  tlie  btMly  so  long  as  the  resistance  of  the  cdls 
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is  normnl ;  ihat  w.  so  long  as  th^v  are  healthy.  There  iiinv  W  an  e.-K-eiitiim 
lt>  ihis  ruU-  when  the  ;;ernis  are  exc-eptiimallv  virulent,  thnu^'h  this  !» 
mre.  Viruleni  pathogenic*  Imptcrta  arc  tt)nstantlv  present  in  the  upper 
rewHratof)'  tract,  though  ihev  are  harmless  iiutil  tlie  re.^istance  of  the 
celU  is  lowered  liv  snnie  intraorporeal  or  cxtnwfirporeal  inflnenre. 

2.  Predisposing  Causes.— There  arv  umiiv  pi-i^li.siMjsin^  raii-se^  of 
intlauuiiatiirv  disease-)  of  llif  iKise,  wnie  of  whieh  are  Ih'sI  cxplainctl  by 
^muping  thcin  aniurHl  a  well- recognized  physiujialhologieal  law,  namely: 
When  the  drainage  and  irHtilaiion  of  a  mucoiw  mevibrane-linrd  envUy  its 
impulrrd  nr  hlnrkt'd,  lite  ooiulitu»i»  arv  favoralde  for  the  grotiih  of  patko- 
tjrtiic  harirrla. 

If  (his  is  true,  each  ease  nf  inflammatory  disease  of  the  nose  and  acces- 
sory sinuses  should  be  examiiietl  lu  u^eerlain  if  the  ilrainjige  and  ventila- 
tion of  these  sfpaces  are  impaired  or  hlockeil.  If  tliey  are,  th«  obvious 
therapeutic  duty  is  to  remove  the  olistniction  by  such  remedial  measures 
us  will  best  accomplish  the  purpose.  'J'he>e  measures  may  lie  either 
medicinal,  hygienic,  or  sur^jical. 

If.  on  the  pontrari-,  tM»  olwlnictive  lesion  is  fimnd,  other  cause's  for  the 
lowered  resistance  of  the  tissue  should  be  souj;ht  for.  If  (he  inflamma- 
tion is  a  primary  acute  one  and  the  lowered  resistnnee  is  ^lue  to  shock 
fnmi  exp<»sure,  it  may  be  useless  to  attempt  to  rerncne  the  cause,  as  i(  is 
(ransienl.  The  immoiiatc  duty  in  such  a  case  is  lo  promote  the  reaction 
of  inHaraniation  and  thus  check  the  inHamniaton'  process.  As  .\thimi 
so  aptiv  says,  tlie  wav  to  cure  inHammaiion  is  to  increase  it. 

In  ortler  to  lojjicallv  apprtiach  (he  consideration  of  ihe  causes  rf  ihe 
lowered  resistance  of  tjie  nnicous  inembraiu'  of  the  nose  and  accesMiiy 
sinuses,  thev  should  ho  divklcri  into  tu-o  groups,  namely: 
(a)  Kxlrariasal. 
(6)  Intruiiusal. 

Extnn&sal  Predisposing  Causes.- — Agr  seems  to  exert  .some  influence 
upon  tlie  R-si.staiiw  of  llie  nasal  mucous  jiiembraiie.  Younfj  children 
and  younn  adultt  are  more  fref|uetitly  subject  to  inflammatory  diseases 
of  the  nose  and  neressor^'  sinuses  than  tho.se  of  more  advancerl  years. 
'J'his  is.  no  doulil,  dtu'  in  jiart  to  indiscretion,  as  iniproper  habits,  nnd 
insufficient  pmtei-tion  of  the  Ixaly  fnmi  (he  iiicleiiu-neies  of  the  weiilher. 
Persons  of  more  mature  years  have  more  mature  minds  and  belter 
jiMlgment  and  do  not  exjMKse  themselves  needlessly,  as  in  youth  and 
r-hildhix>d.  Then,  too,  tlie  tissues  acipiife  resistance,  or  inimunit}'  lo 
the  noxiouif  irritations. 

Sex.  perliaps.  exerts  some  influence  on  the  occurrence  of  inflammatory 
prtjcesses.  Males  are  more  exposed  and  more  reckless  than  females, 
hence  the>-  are  mun-  often  affM'twl  Iiy  innaniniat(ir\'  diseases.  They  are 
mon-  puifilisiic,  and  often  have  broken  noses  and  «m.<e<]ueHt  nnjal 
obstruction. 

Climate  undoubtedly  inHuenee-s  the  ocetirrcnee  of  inflammatorv  pn>- 
In  regions  whew  there  is  much  cold,  wet  weather  with  siulden 
I  of  lenifwraiure  and  of  hvproseopie  c<»ndilions  tif  the  atmosphere. 
H  is  more  dilBcuU  to  protect  the  Iwdy,  particularly  the  feet,  from  the 


Digitized  oy 


■ooglc 


lu 


TUB  SOSE  AMD  ACCtiSSOHY  SISUSBS 


shock  incident  to  such  exposures.  The  shock  thus  sustained  bv  the  vnso- 
mutor  nenous  svstetu  lead^  to  a  lowered  rt-sislaiice  of  the  mucous  meni- 
brancs,  c-speciully  of  tlic  nose  and  arcesson"  sinuses,  lu-m-c  the  growth 
of  hacleria  in  tliese  rt^iuns  is  favurwl. 

Ex^MsuTc.  e^pccifilly  unusual  nv  unofjnal  cspostire  of  the  l>ody  to  damp, 
cold,  or  othiT  :i(mt)«i|)lici-ic  iiriil  riieudlur^'if  conditions,  weakens  die 
resistance  of  the  li^»1lcs.  The  expostnv  uf  the  feet  to  damp  and  cold  Is 
a  most  fruitfid  source  of  rhinitis  and  inflanunations  elsewhere  in  the 
bodji".  Draughts  striking  a  single  portion  of  the  Ixidy  are  detrinientjil 
to  the  resistance  of  the  tissues  nnieh  more  ihftn  when  the  whole  U^lv 
is  (lui.s  exposal.  Within  (rrtaiii  liniitiitions  the  expcvKun- of  ihe  \\Iii>le 
Iwdv  often  has  a  tonic  etTect,  as  all  ihe  animal  niiH-liaiii>in.s  of  the  Idxiv 
arc  r(|i[ally  and  sinndtancously  sliunjlatcd.  When  partial  cxpu.iure  is 
PAperieiic-ed,  only  n  portion  of  the  rnwhanism  is  Ktiiuuluted,  and  an 
inibiiliim-e  of  tlu-  finictioiia!  pnicesses  rcsulls;  that  is,  there  is  cfinfiision 
and  havoc  in  the  cellular  activities,  the  nasal  exprei«*ion  of  which  i» 
often  some  fnrni  of  inHaninuitiim. 

CUfihiiKj  is  an  important  factor  in  maintaining  or  lowering  the 
resistauLX*  of  the  nnicous  nicmhranes  of  the  upper  respiraton-  tract. 
Too  much  is  as  pnxhi(^t.lve  of  evil  as  too  little  clfithing.  If  t(X)  nnich  is 
worn,  the  >kiu  is  rendered  sensitive  u>  slight  e>;|>«>sure,  and  if  too  litde. 
the  body  is  subjected  to  conliiuinl  stress,  and  exhaustion  of  the  vital 
fnrcc-s  results,  Kilher  condition  prepares  the  soil  for  tlie  gmwtij  of 
pathogenic  bacteria  in  the  respinitorj'  passiiges.  Perhaps  the  most 
vnlnerahle  part  "f  the  IhkIv  is  the  feet,  through  thi-  .soles  of  which 
cmirse  large  I ilood vessels,  (.'old  or  wet  feel  is  a  cuiitmon  cause  of 
acute  rhinitis  and  sinuitis. 

The  pn>per  selection  of  underwear  is  a  nnich  m(M)ted  (piestion.  WikjI 
is  aiivocate*l  by  some,  while  linrn  or  linen  vr.esh  is  slrcniionsly  reatm- 
mended  hv  Others.  At  the  pii-sent  lime,  most  ]wt'sons  buy  mtloii  fitr 
.summer  and  ixttton  and  wuolleu  mixtures  for  winter  wear;  not  becau.iv 
Ihey  believe  ihey  are  the  best,  hut  because  they  are  cheaper.  My 
ideas  on  the  subjei-t  an-  as  follows: 

Linen  aK-wirbs  moisture  better  than  either  cotton  or  wool,  and  is. 
lher*rfore.  la'tter  for  siinuner  wear.  Wool  is  wanner  than  either  cotton 
or  cotton  and  wool,  and  is  l>etter  for  winter  wear.  Those  who  perspire 
easily  in  winter  should  wear  tiiicn  next  (o  the  skin.  If  this  tines  not 
retain  enough  IknIv  lieal.  light  wool  should  be  worn  «tvrr  the  linen 
umlerwear.  Cotton  or  cotton  and  wiKillen  mixtures  are  perhaps  never 
prefemhic  to  wool  and  linen,  and  wmdlen  underwear  during  the  winter 
months.  Silk  U  warm,  alworlis  perspiration,  and  is  non-Irritating  to 
Ihe  skin.  For  iktmmis  with  sensitive  skins,  it  is.  therefitre,  ihe  idcjil 
material  for  winter  undergarments. 

rndergarments  should  Ik*  of  medinrn  weight  for  the  winter  munths. 
the  overgarments  Ijeing  depeude<l  upi>n  for  extra  prote«'tion  for  outdo«)r 
wear.  If  the  ind(M)r  clothing  is  too  heavy  the  skin  Sccomfc'i  letider  and 
subjwLs  the  wearer  to  shock  upon  undue  exposure  when  out  of  dtxirs. 

The  underclothing  and  outergaruienLt  ^ould,  therefore,  be  selected 


Digitized  oy 


■oogle 


lA'FLAMMATIOy 


115 


for  ihrar  absorptive,  non-irritatinu,  and  hcat-retaininEpmpertirs.  Hard- 
and-fast  rules  cannot  bi*  laid  duwn  with  refereiitf  to  clothing,  as  pvfry 
individual  is  a  law  unto  hini.<«elf.  'Vhc  aim  slmnld  l>e  to  so  rc^ilaic  the 
ciottung  as  tu  avoid  either  exliTine.  simt?  to  do  othenvise  subjects  the 
svstem  to  shock,  and  thus  lowers  the  cellular  resistance,  and  prejNires 
the  soil  fur  the  growth  of  niicmor^anistCLs  and  !  n  flam  mat  iun. 

The  tliyr.ttiir  trati  U  repariletl  bv  Woake.s  and  Stuckv  jis  cuntributorj' 
to  intlammator}'  proecrsse--^  of  the  upjH-r  n'.spiratory  tract.  In  this  they  are 
currecl.  If  the  proees.ses  of  digestion  and  nutrition  are  iniperfeelly  {ler- 
formed,  noxioiKs  material  enters  the  vasnilar  lymphatie  eirenlatiori  and 
ibiih  p!atv.s  unusual  .slresf<  upon  all  the  fixed  and  migrator}'  cells  of  tJie 
body.    Ixjwered  resi>laiice,  lheref<'i-e.  nalxirallv  follows. 

(-'crtain  coustiiutioual  diseases  likewise  prouiire  a  lowered  resistance 
of  the  tissues,  including  the  mucous  membranes  uf  the  nose,  acces*oiy 
sinuses,  and  ears.  Diabetes,  syphilis,  and  all  diseases  due  (o  faiiltv 
nieiiibolisni  especially  alFect  tlie  (issues  of  the  ^(•^]li^lltc^^y  tract,  and 
predispose  them  to  inffctirm  and  inflaniniation. 

Heredity  pniUtbly  lias  imj  direct  inlliieniT  in  the  predisposition  to 
infectious  and  inflaiuniatory  diseases  of  the  nose.  Iridirettly  it  may  have 
such  an  influence.  Thai  is,  eerluin  anal<iniintl  (Hiiiformalioiis  of  the 
nasal  chamlxrrs  may  be  trunsniittetl  from  parents  to  the  child  and  Uius 
establish  a  prMlisjxxsition  to  infertioTi  and  inflammntinn. 

Adtaoids  may  interfere  uith  the  drainage  and  ventilation  of  ihe  nose 
and  accessork'  sinuses,  or  inflaniniatinn  focali/ed  in  tbeni  ninv  lower  the 
resistance  of  the  mucous  membranes  of  the  nasal  and  acfcssory  sinuses, 
and  thus  predispose  to  infection  and  intlummotion.  'lhe.se  and  other 
exiranasa)  influences  may  pre^pare  the  soil  for  the  growth  of  pathogenic 
iMicleria  in  the  noM'  and  lu-cessorT."  sinuses  aiul  n*su[l  in  inflaniinatinii  of 
the  sinuses  without  ol>stnictive  lesions  in  the  nose.  Whatever  llie  cause 
of  the  lowercil  resislaiur  of  die  mucous  nieiiilirHne,  ihe  result  is  the  same. 

1  do  not  ni»h  to  be  iiiuh-rstooij  as  sayinp  tliat  infection  anil  iniiauima- 
tion  always  follow  a  lowered  rcsi.siance  of  the  no.sal  mucous  membrane. 
I  only  claim  that  a  lowered  resistance  pri-dispo.ses  to  such  a  process.  The 
%-irulrnce  of  the  microorganisms  and  other  conditions  enter  into  the 
erpiHtion. 

iDtmuuul PndUposiDg Causes. —  I  \\\h\\  to  repeal  the pbysioptithidu^ical 
law  •■hich  largely  explains  the  occurrence  of  uifei-liori  and  intliinirnation 
of  the  no,se  and  a(vc--i.sor\-  sinu.ses,  namely:  ('arttlci'  final  with  mm-mis 
ntfmbraite  are  preiliApimett  to  hifiamniafiou  vUeti  thrir  draiiiayr  niid 
vetttHatimi  are  obstruried. 

We  know  that  when  such  ohstmclions  have  been  present  and  are 
remiA'Cil.  eilJier  by  local  ajipHcations  or  by  sur^ficjil  intprfcren<'e,  relief 
often   promptly   follows. 

Let  lis  direct  nur  attention,  therefore,  to  some  of  the  obHtmctive 
lewins  of  tlie  nase  wliich  prwiispose  tlie  muwu.s  membrane  to  iiifeclion 
and  inflammation. 

ObHruetion  of  the  I/mvr  Portion  of  Ihe  Nose.- — I  desire  to  first  call 
attention  to  a  fact  that  has  long  impressed  mca^  very  important,  namely, 
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that  obstructions  in  the  lower  portion  uf  ihe  na.sal  caviiv  have  a  dilTereot 
clinipal  sifjniHcaiice  ihaii  those  hn-ated  bi^'her  in  llic  iiasal  pa.ssiijjivf.  I 
also  wish  to  call  utteution  U.>  ihe  cHuical  sij^iiiticance  of  anterior  obslnic- 
riors  ii-s  C(ii]lm.sUHl  wilh  obstruct  to  tis  otherwise  lofjiled, 

Obstruciioii  of  the  inferior  [wrtioii  of  the  naMtl  pHhsajL^  causes!  an 
apprciximatioii  or  an  impingement  of  the  inferior  turbinal  ainitnst  ihr 
septum  nt  c-erlain  poini.s,  The  pressure  tnav  t>e  either  inlermittent 
or  constant.  Thu  <|ue.stion  of  j^ii-atest  iuiportam-e  is,  How  does  such 
an  obstruction  affect  (he  draina^  and  ventilation  of  the  nose  and 
ainuse^y  As  most  of  the  mucous  membrane  of  the  nose  and  sinuses  is 
Inratf^d  alKtve  the  inferfor  tiirblnal,  it  is  obvious  that  ventilation  is  but 
little  afTectetl  hv  stu'h  an  obstruction.  Thepathwav  of  the  in.spiratur>' 
current  !;*  largelv  liniiteil  to  the  middle  and  superior  meatuses  of  the  nose, 
and.  inasmuch  a.s  an  obstruction  located  inferiorly  does  riot  materially 
occlude  the  inspiraton'  tract,  there  is  comparatively  lilde  disturl>ant« 
of  functinn.  Kurthonnore,  the  drainage  of  the  secreljonsisnot  maleriallv 
blocked.  The  u.sual  obstructive  lesion  in  this  region  is  a  spur  or  rid;^ 
on  the  septtnn.  'I'he  ridge  is  rarely  cfjually  pponiinent  along  its  entire 
length.  On  the  eoiitrair,  it  presents  one  or  two  pntniineiil  spines  or 
knuckles  which  approximate  or  impinge  against  the  inferior  turbinated 
body,  thus  leaving  wide  gaps  tlinmgh  whicli  l)ie  .'^■crelionH  may  drain 
to  the  floor  of  the  nose  without  marked  iinpetlirtienl. 

'I'he  pnictical  diiiuction  to  lje  drawn  from  the.se  facts  is,  that  an 
obstniction  in  the  lower  portion  of  the  no.se  docs  not  markedly  reduce 
the  resistance  of  (he  nuin>us  niernbraiie,  especially  in  tbe  upper  portion 
of  the  nasal  chainl»ers  and  in  ihc  acr-esj^ory  sinuses.  It  doc^.  iaiwever, 
have  Home  inlliience  in  Uiis  direction,  and  in  a  di^ree  pre^lisposes  to 
infection  and  inflammation.  The  crests  of  the  spines  or  knucklej; 
may  accuiuulale  .secretions,  wiiich  bei-onie  desi(vateti  in  the  ftjrni  of 
moist  or  drv  critsr.s.  The  tissue  cells  beneath  the  cnist*  arc  injured 
and  their  resLstaiici-  Niwereil.  and  to  this  extent  there  is  a  predisposition 
to  infwlion  and  inflammation.  Furthermore,  the  impingement  of  tbe 
.spur  ur  ridge  against  tlie  outer  wall  of  the  nose  causes  tnmmalic  injury- 
ami  results  in  some  di^iee  uf  loweretl  resistance,  which  may  lead  to 
bacterial  infection  and  iiiHanimatioii. 

Obstructive  lesions  in  the  lower  porliiui  of  the  nose,  therefoiv,  may 
cause  a  inrgescence  of  the  mucous  meml>rane,  which  is  richly  supplied 
Willi  ercriile  tissue  { the  "swell  l»odies" ),  which  after  a  more  or  less  pro- 
longetl  period  may  r^-suli  in  hypertrophy.  In  the  caHv  or  turgescent 
stage  the  a>ndition  is  «-ailed  iiirgeMt'nt  rhinitis;  in  the  later  stage  it  is 
called  hypertn»pliic  rhinitis.  If.  however,  repcaie<l  infection  occurs,  the 
irritation  h  of  a  different  type  and  cau.ses  iiyiH-rpla-stie  changes. 

Unfortunately,  however,  a  deviation  of  the  lower  portion  of  llie  septum 
is  usuallv  accompanied  by  a  deviation  of  the  upper  portion  in  the  regkin 
of  the  middle  (nrbinal.  ^Vhen  this  is  tlie  case  llie  type  of  intlanimatioD 
h  radicallv  dilFerent  fntirn  that  pres**nt  in  an  uncomplicalrtl  lower 
deviation.  That  is,  a  deviation  in  the  ivgion  of  the  middle  turiiinatc 
often  obstructs  the  drainage  and  ventilation  of  the  superior  meatus  and 
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of  all,  or  neariv  all.  of  the  nasjil  accpssorv  sinuses.  The  secretions  are 
retained,  undergo  decoDiposition,  lilxratc  a  fprmcnt.  aticl  irriinte  the 
iniioiiis  nieiiihmne.s.  In  hrief.  tlieiiifluniuiutioii  is  uttetHltil  by  the  |m>- 
liferation  of  the  least  differentia  led  of  [he  lixed  cells  or  connective^!  issue 
cells.  In  other  words,  h^1^e^plasia  of  the  miitfuis  nit'inhnine  ncnirs. 
'litis  is  known  as  hyperpla.s(ic  rhinitis.  'I'lie  irritation  in  the  midille 
tiirhinal  rcpon  mav  extend  hy  (imtinuily  of  tissue  to  the  inferior  tnrhinate 
ami  CHN.se  byprr{>liLsiu  of  this  sirueture  as,  well.  Hence,  hypeqilu^stic 
rhinitis  often  involves  Uith  tnrhinate<)  horlies.  In  simple  deviations, 
however,  limileil  to  the  lowe/  piirlion  of  Ihe  nasal  ehanil)e]ti,  the  inflam- 
mation is  usually  uf  the  hyperln^phic  type. 

Obstruction  of  the  Anterior  Pnrtiwi  of  the  A'osp.— Deviation  of  the 
anterior  portion  of  the  septum  from  traiimalisni  is  a  couinion  cause  of 
obstruction  of  ihe  anterior  [mrtion  of  the  nasal  chamber.  The  rclnlion- 
»\u\i  it  U-ars  to  intjjininiiitory  pnxnwse*.  of  the  ntKse  anil  acre-ssory  sinuses 
i.'i  interestinn  and  instructive.  An  anterior  devintion  does  not  interfere 
with  tliedniitia^  of  the  .secretions  except  ins<>far«.s  it  may  interfere  with 
the  mechanical  force  of  the  respiratory  currents  of  air.  The  mechanical 
force  of  tlie  inspiretl  air  is  especially  nianifeste<l  in  the  region  of  llie  infnn- 
dibulum  anti  p»jsterior  ethmoidal  cells  where  the  inspiratory  current 
.sweeps  over  the  hiatus  seniiluniiris  and  (he  osieii>f  the  (msterior  ethmoidal 
<-«IU  aial  causes  slight  rarefaction  of  the  air  within  the  .'•inu.ses  drained 
by  these  openings.  The  mechanical  impart  facilitates  the  flow  of 
sernetions  fmm  the  osiei  and  hiatus  .semilunaris,  and  thus  prevents 
desiccation  and  stoppage  of  these  <ipenings.  To  this  extent  obstructive 
anterior  dcviati(»n.s  of  the  septum  interfere  with  drainage. 

The  ventilation  U]>on  the  olistrueted  side,  however,  is  ver)'  materially 
»fTected.  The  ^Ughl  intcrfercm-e  with  the  H<tw  of  the  s<Trctions  caust^d  by 
the  absrnee  of  the  mc(-hanif-at  ini|mcl  iif  air  rcsull.s  in  a  moderate  reten- 
tionuf  secretions.  Dee«jm  posit  ion  of  the  secretions  may,  therefore,  (jike 
plare  and  cause  a  lowered  resistaiM-e  of  the  itmcini^  membrane,  and  thus 
stabtish  a  predi.spusition  to  infn-lion  and  intlainmation. 

When  the  ridge  or  spur  in  the  lower  ptrtion  of  the  nose  extends  well 
f<irwanl  into  the  veslilinle,  it  aLso  interferes  with  the  ventilation  and 
drainage,  as  dc-icrilMxl  in  the  precciling  paragraph. 

Wlien  either  lyytf  of  anterior  obstrueiive  devintion  is  pr<*senl,  another 
and  more  important  etiological  factor  must  l»e  taken  into  consideraliinj, 
namely,  the  rarefaction  of  air  |xwli'rior  to  the  oEistnictinn.  Air  lieing 
unal>lr  to  enter  the  mmlrils  rapidly  enough  during  the  descent  rf  the 
diaphragm  is  rarefied,  or  a  state  of  negative  air  pressure  is  established. 
This,  weoniing  to  IJier's  theorj',  shouhl  prevent  seriou.s  inflammatory 
proresses,  as  the  negative  air  pres-sure  thus  protln«'d  promotis  the  rt-ac- 
tion  uf  inflammation  ami  should  prevent  serious  inilanunalory  ilist-nse. 
Doubtless  the  negative  pressure  thus  anlomalicully  produced  does  exert 
a  favorable  inflnenei-  uixm  the  inflainuiatory  pmee.ss  exeite<l  by  the  lack 
fj(  ventilali*»n  ami  the  slight  retention  of  the  secretions.  Thus,  .strange 
as  it  may  seem,  the  anterior  olwtnictive  lesion  prei3isp4)ses  to  infection 
and  inflauuuation,  and  at  llie  same  time  tends  to  cure  it 
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riinically,  I  liuve  often  noted  tlie  compamtively  sliglil  innunimutriry 
disease  of  the  nasul  iuik-ous  nirmbranes  which  Is  present  in  cases  of 
simple  anterior  deviations. 

'I'hcfhirf  <icpartiirefn>m  (he  normal  Is  a  turf;e.scener  or  an  hypertrophy 
i)f  thr  iiift-rior  tiirKiimtcs.  [kiltie  palhulopcal  chniigf  is  present  In  the 
iniihUe  tiirliiiiale  n-glon  liiilesn  tiierr  U  an  aosfK-iatetJ  iihstmcttoii  in 
timt  ]<H'atitin.  Tlie  negative  nir  pressure  easily  aceounLs  for  the  turpes- 
cence  of  the  erectile  tissue  of  the  inferior  liirhinales.  After  a  prulonj^ed 
duration  of  the  turgescenre,  whether  inUTtiiillent,  alternating,  or  con- 
stant, hypertnmhy  oci-iirs  »s  li  n-siill  of  the  iiicreaseil  nutrition. 

Oh.tlruri!on  ift  the  Mittifte  Tnrhinal  Reijinu. — ^Obstruction  in  this  por- 
tion of  ihi"  UHMil  chamliers  is  pmiliu-live  i)f  more  serious  ItitlHinniat<>ry 
du-ieji.H'  of  tlic  nose  and  accessory  sinuses  than  otwtriictiun  hi  any  either 
portion  of  the  no.w.  'I'he  reason  is  obvious  when  we  recull  the  fact  tjiat 
the  ostei  of  the  posterior  ethmoiihil  and  sphenoidal  sinuses  clrain--  into  the 
superior  meatus  altovc  the  mid<llc  turbinate,  whilr  the  fnmtjil,  anterior 
ediuioidul,  and  iiiiLxlllary  situist'-s  drain  inCu  the  tniiiille  meatus  beiH'ulh 
the  middle  turbinate. 

If  the  septum  i»  deviated  so  as  to  press  against  or  appn>\i[tmte  near 
to  tile  midtile  turbinate,  the  olfactory  fissure  is  blocked  and  Uie  drainage 
of  the  posterior  ethmoiilal,  and  possibly  of  the  sphenoiilal,  cells  b  inicr- 
ferefl  with. 

Clinically.  I  have  note<l  the  presence  of  two  types  of  deviations  of  tlie 
sepdnii  that  close,  or  nearly  close,  the  olfactory  lissnre.  <  )ne  is  a  iKiwiiig 
of  ihc  [>cr]}endic-ular  plate  of  the  ethmoid  Ixine  itiid  ijUiidrllateral  <'artihige, 
and  the  other  is  a  ifiickciiinjj;  of  the  scptnni  In  the  n'gioii  of  the  niiddlr 
turbinated  bcwly.  The  bowed  septimi  is  thin  and  easily  eomv-ted  by  tht 
submucous  resec-tlon  of  the  septum,  whereas  tlie  thickened  septum  often 
involves  only  the  mucous  niembnine  and  i^  more  difficult  to  correct. 

In  some  subjects  there  an-  large  rllimiiidid  cells  in  the  mid<lle  tur- 
binate, which  may  either  close  a  part  or  all  of  the  olfactory  fissure  or 
they  may  encroach  upon  the  hiatus  semilunaris  lieneath  it.  In  the  first 
instance  the  draiiiage  and  ventilation  <if  the  superior  meatus  of  the  i»o,se, 
and  in  the  si-i-4)iid  instaticc  the  drainage  and  vciitilalion  of  the  frontal, 
anterior  ethmoidul,  annl  iniixillary  sinuses  is  iinpatrwl. 

A  large  bulla  citnnoidalis  projecting  medianward  and  downward  may 
obstruct  the  hiatus  svinihinaris,  and  thus  obstnici  the  drainage  and 
ventilation  of  the  cells  draining  into  the  infunilibiilum,  nanwly,  the 
fnintnl,  anterior  ethmoidal,  unil  maxillary  sinuses. 

Likewise,  the  wcasional  presence  of  celts  in  the  inner  wall  of  the 
infumlibnlum,  or  niiciiiiitc  pnjtfss  of  the  ethmoid  Ikuic,  may  block 
the  infinidibulum  ami  cause  serious  intlamnmtory  diseaMf  of  the 
fmnial  and  anterior  ethtnoidal  cells  and  the  maxillarj*  antnim  ("vicious 
circle"). 

In  aliout  "jD  per  cent,  of  the  ^am^  the  frontonasal  canal  does  not  con»- 
mnni<-ate  with  the  infiiniiibulnm.  but  opens  din^-lly  into  the  mitldle 
meatvis  more  anleriorly  ( Ixjgan  Turner).  In  these  subjects  an  enlarged 
pntjirting  bulla  ethmoidalis  and  celts  in  the  uncinate  process  would  not 
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block  the  drainage  and  ventilation  of  the  cells  draininji  ihroii^fh  the 
fn)nluna.sai  raiml,  nainrlv.  llic  fnintal  umJ  unterinr  ethmoidal  celts. 
The  ostium  of  Uie  untniiii,  however,  may  l)e  obstructed,  a.s  it  aluavs 
opens  into  the  infiindiluilDiii. 

R«ftultfl  of  High  Obstructions  in  the  Nose. — \^'heD  the  olfactory  fissure 
is  oKstnK-ted  hy  either  .septal  or  turhinal  defnrmity,  drainage  of  the 
se<-retioti.s  and  venlilation  of  the  i^xsterior  etlinini(l»]  atui  spherioulal 
sinuses  are  impaired.  The  secretions  are  retained  aitd  undergo  r».'tru- 
grade  change*.  The  iiiuwHis  niendiraiie  Imlhed  in  the  .scccelions  is 
injured  and  it"!  finKlioiial  activity  and  rv-^L-itaace  are  lowered.  The  bio- 
chemical suhstunces  libeniled  in  the  process  of  deectmjiosition  rnnstantly 
irritate  the  mucous  membrane,  especially  of  the  middle  turbitaited 
body.  Acute  infeclinn  occjisionally  occurs.  Dnrinf;  the  intervals 
Eietwren  the  actile  iiiflaiumatoi'v  priKt's-sfs  a  litild  ^tjipIiykH-itrral  or  rither 
infectious  inHanmiatimi  persists,  I'lidcr  these  ccniditiotis  theiv  is  ii 
proliferation  of  fixe*!  cells  in  the  tissues,  usually  the  Ica.'st  differentiated 
or  cvnnective-tis.'iue  cells. 

The  re-'iult  i-s  known  a.s  hy}«'q>lastic  rhinitis,  which  cliirHv  involves 
the  miildle  turbinated  UHJy  and  ethmoidal  cells,  thouf^h  it  may  extend 
to  the  inferior  Inrbinal. 

Obstriiiiioii  of  Ihr  Olfaditrif  Fimturr. — Tlic  [larliat  or  complete  closure 
of  the  olfactor*"  fissure  iin<]  (lie  ciiii.M-<|ucnt  retentitni  of  (he  si-cretious  of 
tlie  superior  meatus,  and  the  ethnamlal  and  sphenoidal  sinuses  draining 
into  it,  cause  hyperplastic  changes  in  tlie  mucous  niemltraiie,  not  alone 
of  the  middle  tiirhinate,  but  of  the  .superior  meatus  and  of  the  etiimoidal 
and  sphenoidal  sinuses  opening  into  it.  The  conditions  thus  produced 
favor  infectioti  atid  iullamniation.  The  iidluiiimatorv  process  may  Ik- 
either  catarrhal,  purulent,  fibrinous,  or  plilcKmonttus  in  type,  and  in  each 
instance  the  active  causes  are  pathc^nic  microai^anisms. 

The  siniiitis  thus  excited  may  continue  for  years  withmit  engaging 
(lie  attention  of  eit)ii*r  the  [Mlicnt  or  physiciau.  Heailache  hihI  .slight 
dizziness,  a^'ravaled  upon  stooping,  may  be  the  only  symptoms  com- 
plained of,  exeept,  possibly,  recurrent  attacks  of  acute  corvza.  Or  the 
Hinuitis  may  l^ie  distinctly  and  fninkly  pundent,  wttli  copious  di.si-harge 
iutn  the  ejiipbarynx,  and  possibly  to  some  extent  through  the  olfactory 
fissure  into  the   midtllr    meatus. 

Atrophic  rhinitis  with  ozena  in  adulL-i  is,  in  my  opinion,  often  a  pcsiilt 
of  suppurative  sinuitis.  S|MKt'  diH's  not  |H-rmit  of  a  full  dLs<'u.s.sion  of 
this  pha.se  of  the  subject.  iVrBuiially,  I  have  rr]M"attHlly  overctime  the 
oaenic  secretion  by  treating  the  case  as  though  it  were  a  suppurative 
sinuitts.  [  have  made  iikiugniplis  of  .several  ciL-ies  of  atrophic  rhinitis 
with  nxena.  ami  without  exception  they  have  shown  the  exwtonce  of 
sinu.s  di.<«ease.  'ITiLs  does  not.  of  course,  determine  which  was  primary', 
the  atn'phic  rhjniti.s  or  the  simiitLs.  My  opinion  i.s  lai^iieiy  Ij^m-cI  uptm 
the  pc-idt-i  fo!li)wing  the  treiititit-rU  for  the  ^inuilis. 

ObEtnictiou  I>a«  to  tlie  Bulla  EthmoidaUa,  the  Middle  Turbiiut«,  and 
Vneiiute  Cells. — As  previously  stated,  a  large  bulla  ethmoidalis  may 
(Kclude  the  tnfundibutum  and  thus  block  the  drainage  and  ventilation 
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of  the  nrnxillan-  sinus,  the  fi-ontal  ami  anterior  elhiimidal  tt-IU.  TliU, 
as  herett)fore  expluiiieti,  caused  the  retention  of  the  seeretious  bikI 
Ittwervd  resistance  of  the  tissue,  thus  establishing  u  predij^position  to 
inftTtion  ami  itiHmnnmtiini.    (Si-c  "Vi<^'i()iis  ("irt-te-"  of  the  N'osr.) 

Cells  In  the  miiltile  turbinated  IkjcIv  ami  iiiiciiiate  pn«-e-s.s  iriay  likewise 
bliM'k  ihe  infiimlibultini  nml  cause  simitar  ivxulLs.  'I'he  exception  has 
been  rcfiTrttl  to  wherein  tlie  frontonasal  canal  ofiens  directly  into  the 
middle  uieatiis  aaterior  to  the  tTiftindibiLluni. 

It  appears,  therefore,  that  there  are  several  factors  enterinfj  into  the 
pausation  of  InHaniniatury  diseaies  of  the  nose  and  accessory  siiiiiiii's. 
The  exciting  catises  are  nearly  always  pnthr^enic  microorganisms,  while 
the  prt'di.spo.siii^  causes  arc  nuincmu.s  cxlraiiasal  influences  which  are 
often  ctitnMiied  wtih  dbstructive  lesions  in  the  nose.  The  InHrr  shonid 
aUvays  l>e  studied  with  reference  to  whether  ihey  interfere  with  the 
drainage  and  ventilation  of  the  nose  atid  acce-ssory  sinuses.  If  only 
extranasal  causes  of  lowered  resistance  are  found,  the  treatment  should 
Ik?  addrt's-jcd  to  their  removal;  ami  if  in  addilitni  to  llie  extnmasal 
iidhieiices  obstructive  lesions  are  discovered,  they  shfiuld  Ek-  corr^Tteil  by 
probing  or  by  surgical  iiitcrFrrcncc. 

C'oiivlut!ims.  —  \.  Acute  inflHunnHtton  is  usually  a  threefold  reaction 
exciteii  bv  pathogenic  bacteria,  and  their  toxins,  nuinely: 

[a)  Inei-eased  hyperemia. 

(/»)  IncpcasiHl  niitriliotj  (vf  the  tissues. 

(c)  ltu*pea.sed  migration  of  leukocytes. 
The  reaction  of  a<ailje  inflaniniatlon  is  the  response  of  Nature's  forces 
for  the  purpose  of  destroying  the  bacteria  find  iheir  ttixins. 

2.  The  reactii>ii  oF  iuHamnialion  is  usually  incapable  oF  ivnKtving 
quickly  the  inftxtive  Iwicteria  and  ilicir  toxins,  hence  the  inflaniniation 
continues  for  several  days,  or  it  may  be  indefinitely  prolonged. 

3.  Chronic  inflammation  consists  of  the  same  i-eai-tions  in  much  less 
degre*%  anft  is  still  furtluT  cluirartcri/ed  by  the  pmlifcmtion  of  fixed 
cells  into  the  tissues,  notably  connective-tissue  cells. 

4.  The  exciting  causes  of  intlammation  are  pathogenic  microfirganisms. 

5.  I'athogenie  bacteria  dtt  not  per  ge  cjiuse  tnllamniation.  There 
must  be  a  lowered  resfstunce  of  Ihe  tissues  liefore  they  will  rapidly 
inulliply  and  prodnce  intiaimiHition. 

ii.  Anything  thai  lowers  the  vitality  or  resistance  of  the  mucous  mem- 
brane of  the  nose  and  lu'cessory  sinuses  pn'disjxises  it  to  inf«M,iion  :ind 
inHunimalion. 

7.  The  extranasat  influences  that  lower  the  vitality  of  the  nuwoua 
membnine  are  sex,  climate,  expiwure.  iinpntper  elotbing.  digestive 
disorders,  constitutional  diseases  find  Hyscrftsias,  hen'ditary  anatomical 
peculiartlies  of  the  framework  of  the  nnse.  adenoids,  etc. 

8.  The  intraaa.sal  predisposing  causes  of  inflanmiation  of  the  mucous 
membrane  of  the  misc  and  ai-cessory  siiuises  arc,  |H'rhH[>s,  Ix-st  explained 
by  the  well-rccogiii/ed  law:  OhMrurfitni  uf  ihi-  dniinacje  and  venfilution 
ofmucons  mrmbrnur-lhml  rn\'ifir.f  jtrnh'.Hjifm'  ihcmto  hifeHion  and  {ujtatn~ 
ftuiiion.     The  character  of  the  inflammatiun  und  the  linal  result  are 
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partially  determined  by  the  location  of  the  obstruction  in  reference  to  the 
various  structures  of  the  nose  and  to  the  accessory  sinuses. 

9.  Anterior  and  inferior  obstructions  are  the  usual  cause  of  turgescent 
and  hypertrophic  rhinitis.  Obstructions  in  these  lesions  do  not  cause 
hyperplastic  rhinitis,  because  they  do  not  materially  interfere  with  the 
drainage  of  the  secretions,  and  therefore  cause  little  or  no  irritation. 

10.  Obstruction  higher  in  the  nose,  in  the  region  of  the  middle  turbinate 
and  the  infundibulum,  causes  the  retention  of  the  secretions  and  interferes 
with  the  ventilation  of  the  superior  meatus  and  the  accessory  sinuses, 
thus  lowering  the  resistance  of  the  tissues  and  establishing  a  marked 
predisposition  to  infection  and  inflammation  of  the  nasal  and  accessory 
sinuses.  The  inflammation  may  be  catarrhal  or  suppurative,  acute  or 
chronic  in  tj-pe. 

11.  The  long-continued  mild  irritation  excited  by  obstructive  lesions 
in  the  middle  turbinal  region  often  results  in  hyperplastic  rhinitis,  which 
may  be  limited  to  the  middle  turbinate,  though  it  may  extend  to  the 
inferior  turbinate. 

12.  Inflammation  also  extends  to  adjacent  parts  by  the  continuity  of 
tissue,  hence  it  may  extend  from  one  part  of  the  nasal  mucous  mem- 
brane to  another,  or  it  may  extend  from  the  nasal  mucous  membrane  to 
the  sinuses,  the  Eustachian  tube,  and  cavum  tympani. 
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CHAPTER    VII 

TIIE  METHOUS  I'OU  PKOMtyriNG  TIIE  UEACTION  OF 
INFLAM\UTIO>J 

TN'  the  precptlinjj  chnpler  I  hiivr  shown  that  acute  infiuiiinmlian 
is  a  series  nf  react  ions  rxcitoii  h\  tKr-  prrsem-r  of  baftoria,  their  toxins, 
and  tliu  Cfllulaf  (lL*l)ns.  'I'hi;  objwt  of  ilii-  [vartiuiis  is  [it  riij  (lie  li.^ues 
of  these  subatances.  Kxperience  ha.s  shown  that  in  acute  inflatnuuiliun 
the  reaction  is  tint  suflicienl  to  tlo  this  as  cpilfkh-  as  should  lie  U>  prevent 
liaiiKi^e  to  llu'  tisMjfs.  Thai  is,  necTo?>is,  infiltration,  and  adhe^ive  pro- 
cesses are  likt'lv  to  occur  Ivefort'  the  renctiiui  remove.'!  these  irritnnu 
from  the  tissues.  It  i-s  rational  therapy,  tlierefore,  t*)  promote  tiie  ii>- 
Hammatory  reitctinn  ratlier  than  to  repress  it.  As  a  concrete  example, 
I  will  cite  ncnti'  corvza,  or  "i-ohj  in  the  head."  'ITiis  is  a  r«-acltnn 
due  U)  <vrlaiii  bacteria  ami  tluir  tuxiiis.  It  is  understood,  of  cf(Ur>e, 
that  certain  prcdirtjMisiti^'  causes  have  prepared  the  soil  for  the  growth 
of  the  Imeteria.  OrdiiiHriK*,  the  reaction  (^increased  hvperenua  and 
leukcM'VKisis)  is  inadecjuate  to  thraw  olT  *)U]ckly  the  haclerin  and  their 
tnxin.s.  'Hie  (pu'stion  naturally  arise.s,  IIow  fti  pniniute  and  iiHTea.se  the 
reaction?  Uo  not  make  the  couiinon  tui.stake  of  a-ssuuiinp  that  the 
inflammatory  reaction  i.s  already  ext'e-ssive;  it  niay  Iw,  hut  it  is  usually 
inadequate.  Those  who  a-ssunK-  the  reaction  to  W  excessive  often  apply 
adrenalin  locally  to  reduce  the  reaction.  Thi.s  reduces  the  liyjjcremia, 
cell  nutrition,  and  leukocytosis,  wherea-s  lliey  .should  lie  im-reaseil. 
It  does,  however,  establi.<ih  lietier  drainage,  and  to  tliis  extent  acts 
favorably. 

The  same  law  iipplie.s  to  nearly  all  acute  inflammations  of  the  upper 
respiralon.'  tract,  inehnliiif;  (he  ear.  It  is  the  puqiosc  of  lliis  chapter  to 
di.scnss  the  vuriiais  pnK-e^hires  whereby  (he  reaettim  of  iiiflaninmtion  i.s 
pn>nioted  or  increa.s«l,  and  lo  nudine  the  indicatinn.s  and  the  methods 
for  their  tlierajieulic  ap]>liealiotJ. 

Oounterirritation.  -Connterirntation  Iia--*  long  liren  used  tn  counter- 
act indainrnadiry  pnK'e.s.se.s,  the  jirevaibng  iiiea  Iwin^  that  it  iliverted 
tlie  UKhkI  to  the  ■•urface  and  away  from  the  s»*ut  of  iiiflaramation.  We 
know  now  tliat  while  itJi  nst*  wils  nitiiuial,  the  explanation  of  its  j;ood 
effects  was  irnitioiml.  Counterirrilalioii  applieil  ()ver  Uie  inHanieil 
area  not  only  inrreajie.f  the  superficial  hyperemia,  hut  it  increases  il  in 
the  ileejHT  ti.'^snes  as  well.  It  also  inerea.se,s  the  leukocytosis  and  cell 
nutrition.  Tints,  instead  of  dinilni.shin};  the  inHanimalion,  il  promotes 
the  inflannnalory  reaction. 

Coiititerlrritation  has  but  little  placA'  in  olularyngolt^ical  practice  for 
(122) 
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t*wo  reasons:  (1)  BecauM*  the  blistrrinp  nin]  s<'arrhi^'  wliicli  otrcasionally 
result  are  obj«-tional)l<'  for  cosnifliV  rea-siins,  ami  slirmld  Mii^ica!  inter- 
ft'rence  tM^-orne  llL■^■^'^san■  llir  .skin  fs  in  l»ul  rtiiulilioii,  iitid  (2)  liecaiise 
more  fffiracious  iiiftluMls  may  be  employed. 

Poulticing. — This  is  also  an  ulil  nieiliiHl  of  trendiig  inflammation. 
The  moist  poiiltit-e  of  bread  and  mjlk,  or  other  injiredients.  i.s  iisiialiy 
applied  hoi,  the  whole  lieinf;  roverfil  wiili  cloths  or  oiled  silk  lo  n>lnin 
the' heat  iind  moisture.  While  poiikieiiig  promotes  inflmiiniHtory 
reiu'tion,  it  has  fallen  Into  disuse,  becaii.se  lietter  pmceclures  have  taken 
its  place. 

Scarification  and  Wet  Cupping;  Artificial  Leeching.-- Scarifiers 

were  once  a  pari  of  every  family  physic'ian's  untlit.  whereas  thev  are 
now  rarely  seen.  Scarilieation  was  usually  combined  with  cuppiiif;.  and 
was  designated  "wet  cupping."  With  a  comlvlJlte  knife  nr  with  a 
series  of  ii>ne<Mled  blades  libemtnl  by  pressing  a  spring,  the  hiiper- 
ficial  layers  of  the  skin  were  many  times  im'iwti.  and  a  cup  in  which 
a  few  drops  of  aleolnil  or  k  pinr  of  pai«'r  wa.-*  biiriii'^l  wa.s  rpiickly 
applied  over  tlie  incised  surface,  iiiid  the  negative  air  prt's^smv  creiite<l  by 
the  ht^l  in  the  cup  eaiiseiJ  free  oozing  nf  bloiKl.  The  idea  prevailed 
that  ibis  diminished  the  exce^ve  inflammatory  retictioii,  \vlierea.s,  as  a 
matter  of  fact,  it  increased  it.  Thai  is,  Jt  increa.sed  the  hyperemia 
anil  leukiN'ylo.si.s,  estal'lishttl  adetpiate  n-nction.  ami  liii.sleiicd  die 
eliniiiiution  of  ihe  bacteria,  toxins,  and  eellnlnr  delritii:^. 

Wet  eupping  wjis  formerly  much  practised  rn  cu.ses  of  acute  mustoid- 
itLs,  and  doubtless  with  iM'neliciul  results,  though  leeching  is  u  much 
better  jne,tns  for  relieving  the  condition. 

Leeching. —This  is  an  old  ihernpeuiir  measure  of  grejit  value  in 
proniutiiii;  inHiimmalon.-  reaction.  I  have  seen  children  with  broncho- 
pneumonia quickly  pass  fnim  a  slate  of  .siiipefactton.  with  a  pulse  of 
3XJ  |)er  minute,  to  one  uf  i^iuiplete  i-oiisciousness,  with  quiet  I'espiralion 
and  a  puLse  of  UK)  per  minute,  after  the  application  of  a  few  leeches  to 
the  chest,  likewise,  1  have  seen  the  pain  and  tenderness  in  acute 
ma.s(oiditis  subside  under  leeching.  With  llie  iniprnved  technK)l]e  of 
mastoid  .siirjn'iy,  anil  with  the  arcumulated  ob.servatioit'^  of  aural  sur- 
geons to  the  efTe<.'t  that,  while  mnny  of  the  cases  of  acute  mastoi<iitis 
siiKsided,  but  few  wen-  ciin'il;  heiu-e,  leeching  and  kimln-d  nieH.si]ri's  Imvc 
been  gradually  almnduned.  The  keynote  to  llie  present-day  mastoid 
thenipv  is  the  ti')lal  eradication  of  the  diseased  process  ut  the  earliest 
iMissible  moment  by  .surgical  inter\*eiilion.  Doubtless  tlie  |}endiilum 
has  swung  Inci  far  to  die  surgi<-al  side.  An  increased  knowleilge  of  the 
palholi>g,v  of  inflammalion  and  of  the  pnices-ses  of  repair  will  enable  llie 
sMigeon  to  differentiate  more  closely  iH-tWM-n  the  operative  and  ron- 
operati\"e  ca.se*). 

Krom  thn-e  to  su  leeches  may  be  applied  over  the  mastoid  process 
and  in  front  of  the  tragus  in  the  Mirly  stages  of  acute  mastoiditis  with 
decidedly  iH-nelicial  elTecl.  This  is  g»xnl  trt-atnient  while  watching 
the  development  of  a  ease,  and  in  some  instances  it  promotes  the 
tnflamniatDry  reaction  (increased  hyperemia  and  leukocytosis)  to  such 
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a  degree  bs  to  lead  to  a  spewly  rcfxivery.  It  is  (]i)uhlful  if  leeching;  is 
efficat-ious  after  the  disease  lius  coiitimied  several  dav.s.  ICveti  then, 
however,  it  will  affect  rhe  inHanimaton"  prtict^x-i  favoralily.  The  case 
must  then  Im-  irvatrtl  siirj,'ieaily  (ri-inuval  nf  a^leiioids  in  children,  and 
poiuilily  the  exeiiteratimi  of  the  ethntuidul  .sinuses  in  adiilbt,  or  a  iiia»- 
toid  operation)  or  it  may  assume  a  latent  or  chronic  form. 

Irrigation  or  L&vage. — This  mode  uf  treatment  has  lung  l>een  applied 
to  inHiinu'd  na.sal  chtiinlKT.s  and  iwci-sson*  sinuses  of  the  nose.  The' 
prevalenl  idea  :i.s  Id  its  uiode  of  netiiin  is  that  the  .solution  used 
mechanically  removes  the  inflammator)'  secretion,  and  thtis  lessens  the 
nuxa  or  local  Lrrllurit,  all  of  which  i^  donbtle-ss  true.  It  also  iiicreaseaj 
the  local  IiyfKTeniia  and  iiit^ration  of  leukcK-yles,  i.  r.,  ]>ruii»otr.s  the 
inQammatory  reaction.  lis  a<'tioi],  fmwever,  is  usually  slipht  and' 
transient,  and  inade<]uate  for  the  purpose.  The  intiammator>-  process 
passes  into  the  chronic  t^fM-  with  tissue  deposit,  thus  causinj;  permanent 
changes  detrimental  to  the  physiiilofriea!  intejrrity  of  the  structures. 
There  are  circumstances,  however,  innjer  which  lavage  must  l»e  used  in 
tlie  treatment  of  sitiuitis.  If  for  any  reason  operation  is  R-fused  or  is  not 
advisable,  lavage  may  l)e  practised  through  the  ostla  or  through  artificial 
openings  into  the  sinuses.  In  acute  cases  the  reaction  rhu;.t  estahlishrd 
quickly  overcomes  the  noxa,  and  healing  speedily  results.  In  chronic 
cases  the  reaction  thus  prfmiolcd  is  inHde<)iialo,  and,  indeeil,  in  the  nature 
of  things  is  not  calculated  to  arrest  llic  noxious  pnn-ess.  Chninic 
inflammation  consists  of  hyperemia,  sh'ghl  exndalion,  slight  migration 
of  leukocytes,  and  great  tis-<iic  prt>liferation.  The  last-name*]  process  is 
prolwbly  not  to  I«?  chwked  by  any  dinrl  means  we  can  employ. 

From  the  foregoing  it  is  plainly  g«xid  treatment  to  employ  such  solu- 
tions by  irrigation  as  will  increa.se  the  hyperemia,  the  migration  uf 
leukfK-ytes,  and  the  nutrition  of  (he  ehremically  inflamed  nuicous  mem- 
brane. To  these  ends  ni^rTiml  salt,  l»>ric  aeid,  mild  liHline,  and  other 
solutions  may  l»e  employeti.  [t  ia  to  be  e,\pectecl.  therefore,  that  while 
lavage  will  not  remove  the  tissue  prolifenttion,  it  will  promote  the 
InflunimaCory  reaction,  antl  in  a  measure  remove  the  infective  nnxa 
still  remaining.  It  also  removes  the  irritating  loxie  secretions,  ami  thus 
relieves  (tie  tissues  of  another  scHircc  of  irritation. 

Massage.— I'nder  (bis  term  are  included  three  methods  of  treat- 
ment, namely:  (n)  Manual  maxHage,  (A)  imi-hanical  ma.ssage,  and  (e) 
alternate  rarefaction  and  condensation  of  air  in  a  cavity,  the  so-c'alled 
pneumoma.ssage  as  dexiswl  by  Delstnnche  and  as  modified  in  the 
various  rnechiinically  driven  machines  so  cornmonly  u.sed  in  .America. 

The  effort  of  massage  upon  inHame<l  tissue  is  to  increase  the  hy|K'remia 
and  nutrition,  and  the  diapede-sis  of  leukocytes.  The  inflaitmiator}' 
reaction  is  thereby  promoted  and  the  tUsues  measurably  relieved  of  the 
irritant  nnxa. 

(a)  Mas-sage  of  the  lar}nx,  in  acute  laryngitis  and  for  the  relief  of, 
singers'  mwlules  has  been  used  with  decided  benelit.     It  may  be  applied 
by  hand  manipulations  or  by  a  vibratory  ina.v>age  machine.    The  motion  ■ 
and  physical  force  thus  applied  to  the  exterior  of  the  larjnx  increa.ses  (he 
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hv]>rremw,  nutritwn,  aiid  Icukocvtosia  of  the  part»,  and  thus  aids  in  the 
removal  of  tMU'tcriai  iiifrt-tiotL 

(b)  Mechanical  or  vibraton-  massage  is  of  special  value  in  acute 
adenitis  of  the  cervical  glands,  and  iLs  applicaiinn  quickly  ivchices  the 
swelling  aiid  tend t- mess.  It  is  not  good  treatmeiu,  huucvcr.  to  limit 
the  attention  to  this  nio«le  of  pnwedure,  for  to  do  so  is  to  ignore  the 
priumr,'  source  of  the  glandular  di.wa.'^e,  namely,  the  tonsils,  adenoids, 
and  pharyngeal  gland.*-.    The  ina.i.iage  i«  only  an  adjuiicl  treatment. 

(c)  Pneumoma.'wuge  hy  means  uf  hand  or  n)echanicHlIy  driven  devices 
Kas  lie<^n  us«l  extensively  and  almost  empirically  for  the  relief  of  deaf- 
ness and  tinnitus,  with  litit  little  ri'-suli.  The  .same  procedure  applied 
in  ca.'H^  of  arute  iititj<t  media  nttli  an  exudative  siTretioii  would  promote 
the  al>sorpti'.>n  uf  the  exudate  ami  prevent  adhesive  processes.  That 
it  has  been  used  for  this  purpose  1  iim  unprepared  to  say.  ll  is  reason- 
able, h<»wever,  to  suppwie  that  the  rjiov<"nietit>  ihiis  imparted  to  the 
memhrana  t}"mpniii  and  the  ossicular  chain  would  Increase  the  hyper- 
emia, die  KfW  nutriticm,  and  the  niigratiun  of  die  leukocytes  in  the 
inflame*}  mucous  membrane,  ami  ihiis  hasten  the  reparative  process. 

Leukodescent  Light.  Puriiig  the  past  few  yvayv.  radiant  enei^v  in 
the  form  of  light  ftiiui  a  o(HI  iaiidl'e-{Miwer  incandescent  gloU-  has  been 
U-sed  in  the  trealnieul  of  inflammatory  processes  (Fig.  !(K)),  'i'lie  U-neH- 
rial  efTeets  are,  perha{)s.  Ix-st  explained  by  saying  Uiat  this  treatment  pro- 
motes inflammatory  reaction  (hy|>cremia,  cell  nutrition,  and  di!i|>edesis 
of  leukrx'ytes).  anil  thus  hastens  the  removal  of  the  bacleria'aiid  orher 
noxious  matt-rial.  I  have  made  une  of  the  light  for  aUiul  five  year?, 
ami  have  found  il  one  of  the  most  useful,  if  not  the  most  useful,  mechani- 
cal agency  for  promoting  reaction  in  inllammatory  fliseases  of  the  u]>f>er 
rpjipiratory  tract.  Acute  coryza  is  .sometimes  cured  under  its  influence. 
I  have  repeatedly  .seen  chronic  suppurative  siiuiilis  Ijeconie  painle5.s  and 
vvAf^  to  discharge'  punilcnl  secretions  into  the  nose  when  this  form 
of  treatment  wa.s  u.sitI.  1  have  never  cure«)  such  a  ca.sc  In-  its  use, 
for  the  purulent  discharge  reap|ware^i  in  a  feu-  days  or  weeks  after 
rliitcnntinuing  the  treatment.  Whether  it.s  prolonged  u.«ie  would  have 
effected  a  cure  I  am  not  pn-pared  to  state.  The  rays  of  light  relieve 
pisin,  tenderness,  ami  swelling  in  an  a.slonishingly  short  lime,  am! 
mifM'riirial  inffvtiorts  sometimes  di.'wppear  rapidly.  This  is  not  .suriirisiiig 
in  view  of  our  knowledge  of  radiant  energy  from  the  Finsen  liglit,  the 
Rontgen  ravs,  and  the  high-fntpiiMicy  cleclrfcnl  current.^.  The  5(K) 
caudle-powcr  lamp  is  known  to  possess  high  chemical  and  penetrating 
pn^perties.  In  addiliim  lo  this  the  heat  ravs  are,  of  themselves,  of  great 
usefulnes.s  in  pmuH^ling  inflammatory  reactions.  The  comhiniitioii  of 
the  chemical  and  heat  ray.s  is  ideal  in  the  1n-atment  of  iiiHanjniator^' 
«|isea.se>.  as  the  reac-tion  is  more  profoimd  than  that  which  n'.sults 
from  either  the  heal  ar  the  chemical  rays  alone.  The  range  of  appli- 
ralioii  i»f  the  50(t  candle-power  lamp  is  as  wide  as  inflammation  itself. 
It  will  not  cure  alt  cases,  but  if  the  reaction  is  inude(|ual:e.  it  will  Ik-  of 
hetjefil  in  so  far  a.s  tt  pmmoles  reaction.  If  the  reaction  is  excessive 
it*   use  is  cunlraiudicated,  and   cold    applications   should    l>e    made. 
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If  the  reaction  is  Btlequule,  m  in  cases  of  incised  wounds  which  heal 
namrallv,  its  use  is  r(intrflinc!iriili'«I.  [t  slumUl  Ijc  reinf  nilxreil  tlml  ihr 
inHitniMmUirv  n-iLctioii  UMialiv  iviu-hes  iti  uiuxiniuin  of  clHrieitcy  at  tliceiid 
of  ahoiit  twt'nty-fonr  honrs,  and  that  (o  j;pI  llic  nijt\innitn  results  hv  aiiv 
of  the  treiiltnents  n^firiw!  tf>  in  thi>  si-rticin.  they  should  lie  uppliitl  williin 
the  fitT>t  Iwenlv-Fuiir  hours,  iM-fure  ti'one  prolifoi^tion  b<>gins.    Tissue 


Viii.  1110 


Vhv  leiikii-frfi-'ird   hic^it   ^Sniilil  tj^  «wiin|  back  nn't  l*arih  nvrr  ihr  tnrr  ut   n  <'i^1riifFr 


,1  iit«i» 


proHferatiiTii  of  ii  jwrmanenl  ty\K'  hpniiis  at  alKiiii  rhi-  fifth  <lav  of  Hful 
inlluinniatioii.  anri  l»ecoint's  niort*  iiml  moR*  cstaMi-vhed  a>  lime  (joes  <tn. 
The  failure  of  the  leukodesrent  Eipht  to  cure  chronir  influmitmtion 
is  explaineil  bv  (he  well-known  fart  that  tis-siie  pmlifemtion  is  a  ui&ni- 
fcstalioti  of  chronic-  inflammation,  anil  tliat  fhronic  inHammation  i.s  not 
rendil)'  checked   bv  any  diixTt  nierhanicnl  means  at  uur  commaml. 
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except  bv  llie  most  thiiningli  cxenteratior  of  all  the  diseased  tissue  and 
llif  t»Mal>li>hiiieiu  uf  free  <iraiiuij;e  hi«I  veiitilutioii. 

Bier's  Treatment.  -  Bier's  treatment  has  attracted  a  great  deal  of 

aiteiitiun  within  the  la-st  few  years.    It  Is  biiseil  iifniii  the  pmmotion  of 

hyperemia  iii  the  trfalinent  of  acute  siippnralive,  Hilxrciilous,  and  other 

conditions.     He  promotes  ImiUi  active  and  passive  hyperemia;  active 

by  the  use  of  hot  air,  and  passive  by  cortstricliun  of  the  parts  and  by 

negative  air  ])rcssurc  in  cavities.     He  finds  active  hy|x>rcmia  of  more 

vahie  iti  chronic  (nses,  where  proltferatiTe  tutsue  is  to  be  al)S(>rl)ed.    He 

aUo  finds  it  useful  in  acute  cases,  but  not  so  usefiil  as  passive  hyperemia 

'  induced  by  cotnprcssinn  so  a])pli«l  us  to  oKstrnct  teni[»oriiri!y  the  clFeient 

reins  of  a  piirt,  without  arrcstiiif;  the  entry  of  1>1oik1  through  the  iitFerent 

lurlerieit.    He  also  supjilics  suction  by  cuppinjj  over  small  inliamcd  areas, 

Eaml  by  larffe  glass  chaniljers  into  which  the  ulTei-leil  pari,  as  the  hand  or 

Iffoot,  may  be  intnHhiced  ami  the  siirrouruiing  air  rarefic<l. 

Sondcniianu  has  ilevisi-d  an  ap[«tratus  especially  iidaptt^  for  pro- 
I  during  negative  air  pn.>surc  in  tlie  air  cavities  of  the  Iiead.  Brawlcy, 
,  Uabney,  and  Hynchon  have  also  devised  npparanises  fitr  this  purpose. 

Bier'a  treatment  is  apphcable  to  those  cases  of  acute  iiitianiuiation  in 

which  ihf  in  f1  am  run  In  n.'  n'action  is  innclrf)tiatc  to  cojm'  with  the  irritant 

noxa  causing  the  inllaiinnalion.     The  treatment  should  not  !»■  Hpph(*d 

[ao  HS  lo  pnidufe  excessive  reaction  (white  edema)  of  the  tissues.     Il 

)uld  never  cause  pain.      It  must  not  pmdncc  parcsthesiiL  or  false 

ition.     In  the  nasal  chambers  it  ."houM  imt  be  pn^longeil  for  more 

^Kun  one-Iialf  to  one  hour  a(  a  time.     Tlir  nHMJ*-  of  trrytnicnt  n-cpiircs 

'f^'ttt  cuulioii  ill  iiA  use,  as  much  imrm  can  In*  ilone  with  it.     If  uhitc 

ledetua  ts   induced,, the  bacteria  spread   through   the  tissues  and   the 

prrji-csr*  becomes  more  gcnenilized. 

InHaiiuiiation  is  not  yel  fully  unflerKtiHM],  and  until  it  is,  eas'es  cannot 
be  iiidi\-idualiKc<l  for  treatment.  Wright's  demonstration  of  a)ililn>pin», 
.jtrreipiiins,  lysins,  and  opsoniiLs  in  tlie  biooij,  and  that  the  op.sonins  are 
"Of  greater  importance  than  the  leukocytes,  as  the  laller  arc  dependent 
Sipnn  the  former  fur  their  efficieney,  has  disliirU'd  existing  ideas  (o 
such  an  extent  that  there  is  a  "shuffling  of  tlry  bones"  in  the  scientific 
world.  It  apjx-ars  that  the  leukocytes  cannot  digest  or  neiilralizc  the 
boctena  until  the  latU.'r  have  U-eii  acted  u]M>n,  weakeneil.  or  n-ndered 
vulnerable  by  the  opsoniiw.  These  resean-hes  show  that  Ilier's  method 
of  inducing  hy[»eremia  does  not  simply  Hush  out  llic  inHjimcr]  an'ii,  hut 
tliat  the  supply  of  IcukrK-ytes  and  aiilitropins  cau>es  a  rapid  ri-nioval  of 
the  dead  Imcteria  from  the  ficlij  of  acli(»n  throngli  the  cucrgi/ed  Iciiko- 
v\\kr  (Adaiiii).  It  appears,  therefore,  that  the  ojjsoiiic  inde.\  is  of  even 
greater  imjwtrtanec  than  the  leukocytic  index.  Should  the  leukocytosis 
be  markeil  and  the  opsonins  scanty,  the  bactericidal  and  scuvengerial 
pntpcnies  of  the  leukocytes  would  I)c  greatly  impaired,  an^l  the  reaction, 
while  apparently  Bde(|uate  areording  to  the  older  standanl,  woukl  lie 
imule<|Uale  accorrling  to  the  newer  staiidaril  of  the  opsiniiis.  However 
(his  mav  Im',  further  observations  are  necessary  lieforc  the  older  sLaiidard 
is  ubttiidou«d  for  clinical  purposes. 
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Techniqne. — In  ncuto  inflainmatorvdiM'ascs  of  the  m»se  aiul  arcesson* 
siniiM'S  iii'gativi'  air  [ursiiiirv  [irmliii-wl  U_v  llif  Siiidennami.  the  lirawlej*, 
or  the  Daliiiey-IVnflion  <itnicM  nmy  be  vhtiiinrd  as  follows: 

(a)  Jnlrodiitr  the  nii.sal  tip  or  lip»  into  Ihc  aiilcriur  tmrLs,  liini  on 
the  exhaust  powrrdiand  hull*,  water,  or  comprejwed  air,  attxinliiig  to  tlic 
apparatus  uswl).  and  instruct  the  |wtient  lo  swallow.  This  hrin^  the 
soft  palate  in  ronlat-t  with  the  )>o.slerior  wall  of  the  phark'iix  and  close* 
ihe  coinmiiiiication  between  tlir  epiphani'n\  and  the  rncsopharvnx. 
The  air  in  the  now*  and  aece.ssorv  .sinuses  and  the  Kustachiati  UAtva  is 
rarefied,  and  hvpen-niia  of  the  iiiucoiis  nieinbrarie  re.<iilt-s.  After  a 
little  praetiee  the  patient  is  able  to  maintain  the  slate  of  negative  pressurv 
for  several  minutea  at  a  lime  (Fi^.  UH). 


F».  101 


/ 

SbowiitK  the  aolt  palat*  vIohkI  cluriitg  Kirlkon  UirOuiih  itw  non. 

(fc)  The  nepitive  pressure  should  be  alternnled  every  tliree  to  five 
ininiile.f  with  |>eiiods  of  rest,  the  whole  p«*no<l  of  Irentniciit  extending 
over  fifteen  lo  forly-tive  minutes, 

(r)  If  the  treatment  is  «ttfti(h-<i  by  pnin,  blc(>rJiii{i.  or  white  e<lcmatous 
sn-ellinf;.  the  tiegsitive  pressure  i.s  lno^i-etit  and  .should  ite  rwhiwd.  Heal 
in  the  funii  uf  hot  air  U  indicated  to  etiunterac-t  tlte  while  edematous 
swelling  .should  it  occur. 

ill)  The  Tiose-pieiv  aliuidd  l)e  patterneil  after  the  Seipel  otoscope,  so 
that  the  mucous  membrane  may  l>e  inspected  during  the  eoiirso  of  a]>pli- 
ratioii  of  the  iiej^nlivu  air  pressure,  and  if  the  membrane  beeotnes  pale  and 
edeinalotis,  or  blet-ds,  the  (realnient  ?ihnnld  lie  nbsinUnied  for  ttt^iitv-four 
hours;  that  i.s,  paralysis  instead  of  ililalation  of  the  vessels  has  iKvuired, 
and  llie  niitnlion  uf  llie  cell  slructuivs  anil  the  hn-al  leukocytusis'  have 
been  siill  further  diminished.  'I'lie  nielh<Ml  of  ireatmeni,  therefore, 
requires  the  prntest  cure  and  intelli^reitt  application  to  l>e  l»eneficial. 
Its  rareless  and  indiscriniinate  use  can  only  produce  hannfid  effects. 
Tlie  ^Teatesl  objeetioii  to  die  nu«le  of  treatment  is  the  ease  of  applica- 
tion and  readiness  with  which  (jreal  harm  ran  Iw  done  with  it. 

/(u/(f«/((»M«.— It.  slioiild  he  useil:  (a)  In  the  first  five  days  of  acute 
rhinitis,    {h)  In  the  first  five  days  of  acute  sinuitis.    (c)  In  Uie  first  five 
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days  of  acute  inflammation  of  the  pharyngeal  tonsil,  (d)  In  acute  tubal 
catarrh,  (c)  In  chronic  purulent  inflammation  of  the  sinuses.  In  all 
cases  the  negative  air  pressure  should  be  very  moderate,  as  otherwise  it 
will  produce  edema  and  white  swelling  and  "add  fuel  to  the  flames." 
Its  greatest  efficiency  will  be  found  in  acute  inflammation!  In  chronic 
inflammation,  either  catarrhal  or  suppurative,  heat  in  the  form  of  hot  air 
is  a  more  rational  mode  of  treatment,  as  it  produces  an  active  hyperemia 
and  increases  the  cell  nutrition.  The  negative  pressure  produces  a  passive 
hjperemia  and  leukocytic  migration,  processes  much  needed  to  promote 
speedy  resolution  of  the  inflammatory  process. 

(e)  A\'hen  purulent  secretions  are  present,  they  are  drawn  into  the 
bottle  re.ser\-oir  of  the  apparatus.  In  these  cases  the  negative  air  pressure 
not  only  promotes  the  inflammatorj-  reaction,  but  it  removes  the  irritating 
secretions  as  well. 

(J)  The  treatment  should  be  repeated  every  day  or  every  other  day. 
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"INFLAMMAUX)UY  DISEASKS  OF  THE  NOSE 

ACUTE  RHIHITIS  COMPLIOATINO  SPEOIPIO  PEVERS  AKD 
CONSTITUTIONAL  DYSCRASIAS 

Thk  initial  stn^''  "f  I'lf  various  t'xaiithcinatous  or  si>wific  fevt' 
characterized  by  an  attack  of  uciilt-  rhinitis.  Certain  <.xin.^titiii>oniiJ 
dyscrasias  also  give  rise  tt*  it.  'I'he  irfectioiis  or  exajithematous  fex'ers, 
cotiiinonly  chara^'terizefl  bv  an  attack  of  acute  Hiinilis,  are  smullpcix, 
t^-jjhoiil  fever,  acute  articular  rheiiniatiani.  epidemic  inHuonza  (la  fjnpjx-), 
ervsipehis.  niea-sle^s.  ami  (liphtbrria. 

The  svmptwni.s  of  all  the  forejioin^'  ivpes  uf  specific  acute  riiinitis  are 
al)ou(  the  sjinne,  except  in  diphtheria,  in  which  case  a  psendomemhrane 
may  l>e  present.  The  usual  manifestiUions  found  in  coryza  with  con- 
junctivifis  an<i  photoptiobia  are  pre.-wni.  An  examination  of  the  mucous 
membrane  of  the  nose  and  fauces  sometLuies  shows  an  eruption  <juite 
similar  to  llmt  found  on  the  skin. 

The  treainicni.  should  consist  in  Che  use  of  mild  alkatine  suliitiunK  witfa 
an  atomizer  or  a  nii.Mil  dou<-ht'.  'ITie  objtretion  lo  die  doueht*  is  the 
possibility  of  carrying  the  infection  to  the  middle  ear  should  the  patient 
fiapfH'n  to  swallow  while  the  Huid  is  in  the  nose.  The  nosse  should  lie 
irrixateU  three  or  four  times  daily. 

'I'lie  constiluiiona!  dyscrasitt.s  whif-h  cause  a<'Ute  rhinitis  are  acute 
articular  rlieumatUin,  diabetes  uiellilus.  and  scorbutus.  In  ilial>etie 
rhinitis  the  .symptoms  when  present  ri.se  and  fall  with  the  pertx-nla^  of 
sugar  in  the  urine.  St^rbulJc  rliinitis  is  associated  with  infantile  st-urvr, 
and  is  characterized  by  an  e\c<triation  jtbout  the  nasal  orifice. 

'I"he  freahm-iit  siioiilil  be  addn'ssed  In  ibe  relief  of  the  locnl  nasal 
symptoms  and  to  tlio  improvement  of  the  coiistitutioiial  dyscrosias. 


ACUTE  RHINITIS 

Synonyms.-  Acute  a^ryza;  cold  in  llie  head. 

Definition.- -Acute  rhiiutls  is  an  acute  inflammation  of  the  muconii 
membrane  of  (he  nose  and  accessory  sinuses,  characterized  hv  chilly 
3ensali<ins,  lassitude.  iiHsal  discharge,  and  a  swelling  of  the  raucous 
membrane  ()f  the  ruise.  The  patient  also  complains  of  n  stvitTiness  of  the 
nose  anil  of  sneezing. 

Etiology.-  The  chief  predispo.«inj:  cause  of  acute  riiinitis  in  adults  i.s 
an  obsinuiive  lesion  of  the  nasal  septum,  which  pa-disposes  to  the  local 
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growtli  of  tlie  palhti^ni<L-  bacteria  bikI  Ihe  ili'velojimwit  of  their  uwins, 
hcrnce  tlie  itiHamiiiHturv  rt;ac'ti4>n  in  the  rr>riii  (if  :<ii  at'iite  rhinitis.  The 
rHl^f  or  other  deviation  of  the  septum  iinpiiij;es  up*jn.  or  is  cjoseiy 
approximated  to.  the  inferior  uasal  eoTicha  (inferior  turbinated  body), 
tlius  interfering  with  ilrainnfje  ami  venlilaiion  of  the  nose  am\  aceessnry 
siinises,  \Mien  the  anterior  jjortioii  of  the  .septum  is  thu.'<  liefurnieii  it 
obstructs  the  hreathwav,  and  each  descent  of  the  diaphm^m  acts  Hke  the 
piston  vul%e  of  a  syrin;jv  and  rarvlies  tlie  air  in  the  ruisjil  chaiiilxT  posterior 
to  the  obstruction.  Tlie  nej^live  pressure  thus  cn^ated  causes  the  bluod 
to  fill  Uie  %-ascular  tissue  of  tlie  "  swell  tnKlies"  on  the  inferior  and  middle 
turbinals.  hence  tlie  stuHine.'ss  of  the  nostrils.  iMirthermore.  the  me- 
chanical irritation  eaiisi-d  by  the  pn-ssiire  of  the  ridjjc  or  other  deviation 
against  tlie  turbinals  .still  furdier  a^'gravates  the  Irritation  and  .swelling 
of  the  mucous  membrane.  The  secretions  are  thereby  increased  in 
(]uanlily  and  changed  in  chantcter. 

Inquiry  usually  elicits  the  statement  that  tlie  patient  <if  an  a<lult) 
has  !)een  ineliuHl  to  chronic  rhinitis:  indewl,  a  complete  examination 
often  show.s  the  patient  to  have  been  subject  to  acute  e.xacerbations  of  a 
ciironic  rhiniti.s,  and  thai  n  si^ptal  dcfurmilv  !.■*  prr.scnt.  Septal  deformity 
is  not.  however.  uUay^  pn-.sent,  henir  eH<-li  ctuse  slitRild  )h*  .Hindicil 
for  its  peculiar  etiological  facturs.  so  that  the  treatment  for  the  idtimate 
cure  -and  prevention  of  the  acute  exacerbations  may  be  inlelUgently 
dire<-led. 

.Another  very  common  cause  of  acute  rhinitis  is  a  tlislurbance  in 
tlie  vascHiiDtor  nemms  system.  There  is  a  |>araly.st.s  of  (he  vasocon- 
strictor muscle  fibers  of  the  capillaries,  or  an  irritant  in  the  blood  which 
aff<Tls  the  dilator  fil>ers. 

Tlie  paresis  and  irritation  may  l»e  due  to  the  presence  f»f  uric  acii!  and 
hs  kindreil  pn>ihiets  or  to  other  a<t|Utr<*d  dyscrasia.  The  lack  of  bahurce 
of  the  vasomotor  nervous  system  may  ali^j  he  due  to  the  iiia<le<juate 
ventilation  of  the  living  and  sleeping  nxims,  offices,  etc.,  or  to  the  wearing 
of  improper  cluthing.  The  n-moval  fr-oiri  die  eiiurilry  to  the  city  is  often 
follijwed  by  fre<iueiit  attack.i  of  acute  ihiiiilis  on  account  of  the  changed 
condilionK  of  linng.  in  the  counin-  the  houses  are  less  tightly  eon- 
^nicted  and  but  partially  heated,  whereas  in  the  city  the  houses  are  more 
ti<j;hlly  ronsinieted  ami  either  overheated  or,  as  i.<!  often  the  ca.se,  are 
underheated  in  all  mctms.  In  either  case  the  c<iiiditioiis  are  le.s.s  hcalliiful 
ill  the  city  dwelling  Wcause  fre^h  oxygen  is  a  itegligibte  tjuunlity  on 
a(t!ounl  of  the  poor  ventilation.  'I'hen,  loo.  residents  of  the  countrv  .spend 
much  of  (he  day  in  die  open  air.  whereas  tliose  in  the  city  spent]  much  of 
the  time  in  erowilerl  and  illy  ventilated  offices  and  shops.  It  is  obvious, 
therefore,  that  riiiiiiti.s  due  to  poor  venliialion  sliould  lie  treatwl  by 
changing  the  nwHle  of  living  to  one  which  keeps  the  patient  in  the  open 
air  or  in  a  well-ventilaied  n'sit)enc<'  aiii3  business  biiililing. 

The  causative  relationship  of  clothing  toai-ule  rhinitbt  is  utKjuestioned, 
^iboagh  it  is  difficult  to  descrilie  the  exact  mode  of  finthing  thai  jiriilis- 
Ipoaes  to  rhinitis.  It  may  Iw  said,  however,  that  cluduiig  wliicli  pnmiutes 
[|iersptration  is  pernicious.     There  is  normally  some  evaporation  of 
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moisture  from  ihc  borfv.  henre  the  underwear  should  be  of  such  material 
OS  to  atworb  it  reaclilv.  'I'he  function  of  underwear  is  twofold,  namely: 
(rt)  To  retain  the  liody  heat  between  it  and  the  skin;  {\>)  to  ab.sorh  the 
exeess  of  ]>erspiratioti.  If,  tliervfor**,  the  clothing  is  of  .such  density 
thai  it  causes  imdue  perspiration,  and  of  such  material  that  ii  does  not 
iilisurb  it,  ihe  conditions  are  favorable  fur  the  development  of  acule 
rhinitis,  even  (liou^b  (he  septum  is  normal.  Wool  i-elaiii--'  the  IkkIv  heat, 
but  is  a  poor  absorlK'nt.  Cotton  is  neitlier  a  good  heat  retainer  nor  an 
absorbent.  Linen  is  a  fair  heat  retainer  and  a  ^'ood  absorbent.  In  some 
cases  wool  retains  (on  nnich  hear  and  induces  profnse  porspiraticm.  A 
(janncnt  of  wool  aiul  rotton,  or  wool  and  linen,  or  of  thin  linen  under  a 
light  woollen  (jarment,  seems  to  Ije  suitable  to  the  proper  protection  of 
the  boily.  Linen  mesh  in  some  ca^es  is  insufhcient  prut(x-tinn  during 
the  winter  months  fur  some  [wtjple,  whereas  it  \s  worn  with  the  greatest 
comfort  and  satisfaction  by  others  throughout  (he  year.  It  sl]onld  l>e 
determined  in  each  ease  whether  the  rhinitu^  is  due,  in  part,  ut  least,  to 
excessive  protection  and  perspiration,  or  t(»  deficient  absorption  of  tlie 
[XTspi ration.  Then,  t(«»,  the  i|U(r.stion  extends  to  the  outer  ffarments 
worn  Nith  indoors  and  outdoors.  For  the  sake  of  convenience,  the  outer 
jpirtnent.s  .should  be  les-sem-ij  or  iuhied  to  a.s  tlie  exposure  lo  the  teiii|H-r»- 
Eure  and  weather  demands,  while  the  nndergarnient.s  shoultj  lie  of 
moderate  weight  and  capable  of  absorhinR  the  visil>le  and  invisible 
j>erspi  ration. 

A  preexisting  chronic  rhinitis  Ls  n  common  factor  in  the  causation  of 
acute  rhinitis,  especially  in  mlults.  whcrens  infants  and  young  childn-n 
are  more  susceptible,  and  ofttrn  have  folds  In  the  head  without  a  pn?- 
existing  chronic  rhinitis.  ■■ 

A-s  .slated  in  Chapter  V!,  inflammation  i.s  almost  ahvay.s  of  bacteriaf  '■" 
origin,  the  condition  neces-sary  for  the  grr>wth  of  the  Iwicteria  being  a 
lowered  vitality  of  the  cells  of  the  tissues.  I  also  stnletl  that  mucous 
mend>rane-lined  cavities  with  bkx-ked  drainage  and  ventilation  were 
esiwciHily  subject  to  infociion  and  inflanuuation.  Trauma,  chemical 
injury,  and  shock  also  lower  the  eetl  vitality  and  prepai-e  the  soil  for 
infection  and  inflannnation.  Kxpo.sure  to  cold  and  driiuglit.s  are  com- 
mon soun-e-s  of  shtK-k  that  Result  in  acute  eoryzn  or  inlhnnmation  (»f  the 
nasal  mucous  membrane;  hence,  obstructive  lesions  of  the  nasal  septum 
are  not  always  pre-sent  in  patient.s  .subject  to  acute  cori'za.  Certain 
constitutional  di-seases,  as  dialwtes,  rheimiatism,  etc.,  reihice  the  vitality 
of  the  mucous  membrane  of  the  nose  and  accessory  simise.s,  and  are, 
therefore,  pn-(lis|>osiug  causes  of  this  disease.  All  conditions,  local 
and  general,  which  lower  the  resislaiice  of  the  niucoiLs  niemlmine  of 
the  nose  act  a.s  pretliis|X)$ing  cuuse.s  to  infirtion  and  inflanmuition  of 
the  nasal  mucous  meinhrane.  I  wish  to  emphasize  again  the  fact  that 
ill  many  inslances  tlie  chief  prwli.sjxjsing  cause  of  acute  coryzu  tacute 
infectious  inflammation  of  the  na.^ftl  mucous  membrane)  is  an  obstmc- 
tive  lesion  of  the  septum.  The  influence  of  exposure  to  cold,  draughts, 
foul  air,  |)oor  ventilation  of  houses,  ofRce.i,  etc.,  have  heretofore  l>e*n 
given  undue  prominence,  to  thn  m'glecl  of  iitusal  stenosis  (partial  tinil 


Digitized  by 


.oogle 


RHtSITr3 


Vi 


oompletr),  which  so  often  hears  an  iin]>nrtftnt  relation  to  ihis  tiisease.  It 
faltows  ihttt  c-hroiik'  rhiiiitiN  is  urt(>ii  prvsciil  in  [ii^rsons  siihJK-t  Ui  ret-urn^nt 
attacks  of  t-orvza.  a  coiulilion  which  still  further  lowers  the  vitality  of 
the  ineiiihraiie  iiiid  predisptwes  to  the  f;n»wth  of  liacleria  nnrl  the  (icvel- 
opiiif  nt  of  their  toxins,  which  excite  the  iiifiaiiuim(orv  ri-action  known  as 
coryza,  acute  rhinitis,  and  "cold  in  the  head." 

In  emphasizinp  these  facts  1  do  not  wish  to  obecure  or  belittle  th^ 
other  factors  ihiii  rcihice  the  vitJility  of  the  tissues  and  which  predispose 
to  (he  iM'Ute  iiiduiiunulory  disi^jise.  I  only  wiwli  to  pve  a  inic  jierspcctive 
t«>  ihe  (iiwierlyinj;  causes  of  acute  coryza,  so  that  in  the  treatment  a  more 
rational  basis  i>f  pnKi^^lure  may  l>e  adopted. 

Acute  rliinitts  undouhtcdly  ha--*  an  infectious  origin,  and  the  foregoing 
euolojjiciil  factors  pre^iispose  to  the  infection.  Nasal  poK-pi  and  other 
murliiii  [.inMe^ues  within  the  nasal  cliaml>ers  also  predispose  to  rhinitis. 

Pathology.'  The  vas<iniotor  consirtctor  muscle  fil>ers  of  the  capil- 
laries are  pandyz^  and  the  dilator  Bbcre  irritated,  and,  as  a  cron.set|uen(>e, 
there  is  a  passi%-e  h^-peremia  of  the  venous  capillaries  and  lymph  vessels, 
»imJ  the  iH).se  liec<ni>eK  "siutfed."  There  i>>  also  an  increased  niiprjitiun 
of  leukocytes  ami  a  trHnsudatiun  of  lymph  and  senini.  Tlie  production 
<if  mucus  is  temporarily  checked,  but  later  Is  increu.s«!-  The  epithe- 
lium is  exfoliated  and  admixed  with  the  other  inflammatory  prtniucts 
and  scc'petions. 

Durini^  the  first  sta^  the  secretioas  arc  greatly  reduced  in  (|uantity  or 
are  entirely  al>sent.  In  the  second  stage  the  secretions  are  at  first  serous, 
artd  later  liecome  thick  and  viscid  from  the  excessive  degeneration  of 
the  goblet  and  glandular  epithelial  celts.  In  the  third  stage  the  secretions 
are  nnicopunilent  or  pundent  in  character. 

The  dunition  ami  course  of  (he  infiiimmatory  process  varies.  The 
course  of  tlie  average  ease  is  completed  in  from  eight  to  ten  days,  though 
under  apprtipriate  trealment  it  luay  U*  gri*atly  shortened. 

Symptoms,— The  symptoms  are.  for  cliuieal  purposes,  divided  into 
three  gn>ups.  n-^  fdljott-s: 

First  Stage,  or  Ousat.— The  patient  experiences  a  sense  of  dPr'tiess  or 
pricklinf;  in  the  nose,  nnth  itching  at  the  inner  canthi  of  the  eyes,  ('hilly 
jieiisations  and  a  feeling  of  mulai.se  are  complained  of.  Examination 
show,  the  mucosa  to  Ije  red  and  hy[»eren»ic.  but  not  fully  turgescent. 
'llie  mucous  mcmliratie  U  abiionnatly  dry  anil  fre<'  fmm  sei-retiona. 
Headache  is  usually  present,  and  tiierc  is  a  sense  of  fulness  between 
the  eves.  This  stage  lasts  hut  a  few  hours.  The  temperntnrf^  ranges 
fnmi'lOO*  to  IlXf. 

S«coad  Sta^. — Thus  stage  i*!  eharaeterized  hy  a  pn^fase  .serous  discharge 
and  turgest-ence  of  the  mucous  membrane.  In  some  ca-ses  the  headache 
and  the  .sense  of  fulness  between  the  eyes  are  diniini.shcd,  whertras 
in  others  tliey  are  increa-sed,  de|XMiding  u]wn  the  patem-y  or  closure 
of  the  oslei  of  the  accessory  sinu.'es.  In  those  cases  in  which  there  Is  b 
marked  deviation  of  the  nasal  septum  in  the  region  of  iliemi<idle  turbinate 
tlie  alistruction  to  drainage  on  one  side  may  l>e  great  and  the  puin  and 
sense  of  fulness  correspondingly  increased  on  that  side. 
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Third  Staffe.— This  stagf  in  rlmractpn7r(l  hv  a  miiroptinilcnl  or  piiru- 
liMii  di-sriiargi;  and  tiy  a  niHi-kiNl  lUH'n'jusc  iti  Lbtf  toiii|M'ru(iin>.  The 
headache  and  llie  sense  of  fulness  between  the  eyes  may  l»e  dtmiimheil 
to  a  dull  heavy  Feeling  across  rhe  forfliciid  and  lielween  llie  eyes.  If 
the  na,sal  ac-cessory  .sinnM'.s  are  al-s<»  niarktdty  involved  in  ihe  inflain- 
niatrtry  process,  the  frcinUil  headache  and  the  iwnse  of  prpssure  are 
(wr respond ingly  pronounced.  If  lUe  sinuses  are  not  involved  these 
symptoms  may  Ik*  entirely  absent.  Dist/incss  and  vertigo  also  may  be 
prrseiil  if  ihe  shiiiscs  are  invi»lvfd. 

The  use  of  tlie  eyes  ht  reading,  sewing,  or  at  the  theatre  often  prt^ 
duces  headache  or  other  evidence  of  ottilur  irrittiliun  wlien  the  sinuses'l 
are  involved  in  acute  rhiniti.s. 

Prognosis.-  -The  imtund  duration  of  acute  rhinitis  i.s  from  eighl  lo  ten 
day.s.  When  the  sinuses  are  extensively  involve*!  the  duration  l--  extended 
to  two  weeks,  or  even  longer,  iinlcs-s  the  attack  is  alwtrtcd  by  appropriate 
treatment.  Some  writers  claim  that  there  is  no  curative  treatment  of 
acute  rhinitis*.  I  In-IIeve  this  lo  l>c  an  erroneous  view,  and  hold  that 
nearly  all  eases  may  Ijc  cured  if  taken  suiHciently  early  and  rational 
treatiueiit  is  used. 

Treatment. ^ThiC  treatment  of  acute  rhinitis  should  he  undertaken 
witli  a  kno\vlcd|;e  of  the  natui-e  of  tnBanunation  ami  the  chief  i>redLs~ 
posing  find  active  etiological  factors  in  mind.    These  are  {n)  oKstnictive. 
le-sions;  ih)  lowered  tonicity  of  llic  cellular  NlnicliiiT-s  of  the  na.sal  mucous^ 
meinbrane,  and  <r)  ttie  infectious  micruoi^ani^^nis. 

{(i)  If  there  i-s  an  obstructive  lesion  in  the  nase  it  shi>uld  Ix'  located 
by  rhinoscopic  exaniination.  When  found,  and  demonstrateil  to  be 
8pon|y  or  erectile  lis-iiie,  hx-al  applicatii>n.s  of  (-(waiiie,  adrenalin,  aiKl 
antipyrine  should  Im;  nimle  to  this  region  to  reduce  the  swelling  and  lo 
estaiilisU  llic  patency  uf  the  nasul  chambers.  By  so  doing  drainage  and 
ventilation  are  reestablishwl,  point.s  of  immense  value  in  promoting  the 
Reaction  agaiast  l>Hcteria  and  toxins  win<'h  cau.se  the  di-sease.  It  i:^i  not 
wivisablf  to  attempt  lo  remove  by  siirgieal  means  the  olislnictive  lesion 
during  tiic  acute  symptoms,  though  such  a  procedure  may  well  be  iinder- 
taken  after  they  have  subsided.  'ITie  retention  of  the  secretions  and  the 
lack  of  ventilation,  togethicr  with  the  merhjiiiicid  irrilalion  fmni  pressure, 
aggravate  the  e.vi.-iting  irritation  and  tend  lo  [K-riK'tualc  (he  reaction  of 
inflammation  and  prolong  the  disease.  The  reaction  Ls  often  inade<|Uftie 
til  tlin>w  olT  the  bacteria  aixl  their  toxins,  hence  measures  should  be  u,sc{l 
ihat  will  promote  the  reaction  of  inflammation,  which  Ls  N'ature's  effort 
to  cure  the  diseji.se. 

The  i|uestion  naturally  ari.ses,  How  may  the  reaction  of  inflara- 
malion  Ih>  promotiii?  That  is,  what  mca-suri's  may  lie  a<iopted  that 
will  aid  in  combating  the  bacteria  and  their  to.\ins7  A.s  slated  in  the 
section  on  [ndamination,  acute  itiflanimalion  consists  in  three  reac- 
tions, namely:  («)  Iiicrea.sed  hypertfiuia,  ih)  incrwised  i^l!  nutrition,  and 
(c)  increased  migration  of  leukocytes.  The  piirpo.se  of  these  reactions 
is  (1)  to  increase  the  vitality  of  the  attackt-d  tis.sues,  (2)  to  remove  the 
bacteria  and  toxins,  and  (^)  to  remove  the  dead  and  broken-down  cells. 
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The  incTvaswl  hypfrvmia  fiiniislies  cxlra  food  for  thv  c-^Ils  wliicli  have 
ke<-n  allacked  and  weakened,  while  tlie  increased  nii^Tation  of  Icukwytes 
provides  for  the  destruction  and  removal  of  the  invadinfi  Iiaeteria  and  die 
dr'ad  and  hmkcii-dnwn  cells.  Adaini  has  shown  that  In  acntr  inflnnima- 
tjiiri  the  iiiHaiuniatory  reaction  Is  usually  inadit]imle  for  these  imrjidsr-s, 
although  it  has  generally  been  thought  to  be  exce-ssive.  He  advises, 
tlierefore.  that  acute  inflauniiatinns  l>e  treatMi  hy  »u('h  nielhuds  a.s  will 
promote  the  rcacli<in  of  inflaniuiation,  rather  (hanehtrk  it.  Formerly, 
renieilies  which  acted  fnvorahly  upon  acuie  inHaniniatioiis  were  .said  lo 
lessen  the  intianiinator)'  reaction,  ^vherea*  a  more  correi-t  and  scientific 
statement  is,  that  the  remwlies  pmrnnted  the  inflflinmatoiy  reaction 
(Nature's  effort  to  rid  the  ti.s.sue.s  of  bacteria  and  their  toxins)  and 
tliereby  hastens!  the  an-e  of  the  disease.  It  is  with  this  untlcrslamiing 
that  [  advise  the  ui^  of  mic)i  remedial  measures  as  will  promote  the 
reaction  of  inflammation. 

The  empirical  use  of  druj^s  lias  long  l>cen  prnctLsed,  and  must  douhtU\-w 
continue  to  be  practi.sed  until  ilieir  action  us  better  under.st(M)d.  We 
know  enough  alxtut  a  few  of  them  to  criticise  their  use  in  acute  coryza. 
Adrenalin  Uaa  been  much  u.scd  in  tliis  (liM-a.si;  Ihthusi-  it  wits  thought 
that  tlie  progress  of  the  disease  would  l>e  alTec'ted  fav<irably  by  n-dueing 
the  inflammatory  reaction.  1  believe  that  its  use  for  this  purpose  is 
c«^>ntni indicated  excvpt  as  a  teui|x>rarA-  measure  to  establish  drainage 
am]  ventilation,  Ui-ausfr  tlie  inflatiiinatory  reacllon  is  an  eJforl  to  remove 
certain  noxa  or  irritants  from  the  tis.sue»,  and  .should  not,  tliercfore, 
be  checked  by  Uie  loca!  use  of  adrenalin  or  any  other  .substance.  The 
^physician  should  recognize  the  activities  known  as  inliamniation  as 
forces  din?ct<Hl  against  a  noxiou.s  foe,  and  .sh<iuld  aid  or  promote  them 
lather  than  thwart  or  che<'k  them.  'I'lie  chief  difficulty  in  arriving 
at  a  correct  understanding  of  inftamniation  Is  thai  the  rcsultii  nf  in- 
Sanimation  arc  confused  with  the  process  itself.  ViTien  1  advise  the 
promotion  of  inHamiiialory  reaction,  I  do  not  ii»ean  that  it  shouhl  I>e 
made  worse,  tluit  cell  proliferation  should  1h-  iucrea.sed,  that  the  |mju  and 
soreness  should  be  increase*!,  that  adhesive  processes  should  be  encour^ 
aged.  etc.  These  are  the  renulls  of  inllanniiation,  and  are  not  essential 
featiir*^  i>t  the  reaction.  ^Miat  I  na-an  by  promoting  ihc  reaction  of 
itdtamniation  is  (o  use  such  tn-atnicnt  jls  wilt  iucn*jw  the  hyperemia, 
tlie  cell  nutrition,  and  the  migration  of  leukocytes.  By  so  doing  the 
irritant  noxa  Is  remove*),  atid  the  cell  pmliferation,  pain,  and  a<lhesive 
procisses  arc  quickly  relieved  or  altogether  pr**veiited. 

While  the  metlMwIs  of  treatment  to  be  given  are  somewhat  In-polhetical, 
and  in  some  instances  purely  empirical,  they  have  been  rather  extt'usively 
trie<l,  and  haw  proved  to  !)C  of  nion?  or  less  value  in  promoting  the 
tnftammalory  reaction  of  acnie  coryai;  dial  is.  ihey  have  hji.siened  the 
tlcstruction  of  the  Iwcteria  and  noxa  which  cause  the  disease. 

(6)  The  tonicity  of  the  va.'^omolor  nervous  system  should  lie  main- 
tained by  tlie  a<liuirilstrHtion  of  str^ehmne  and  arseiwu-s  acid  in  tlie  usual 
tonie  doses.  Furthermore,  the  patient  should  have  plenty  of  fresh  air 
in  his  iwiu  tf  it  can  be  arranged  witbuut  e.xposiug  him  to  a  draught. 
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Tile  iiiiminititration  of  aconite  or  lu'lludnnna  may  l>e  resorted  to  for  the 
iinuifdiaU-  K'Uvvl  iipun  the  turpesceiiL-e  and  the  secretions,  especially  in 
the  swiiml  .sLiif^.  An  Elcoho)  mh  over  the  entire  liody  also  acts  ax  a 
tonic  tu  the  vasouiotur  nervoius  system  and  increases  the  hyperemia  of 
the  art<Tit)lrs  and  capillarie-s,  and  thereby  incre-ases  the  nutrition  of  ihe 
rTiiinnis  ineirilirune. 

{c)  While  it  has  nut  been  shown  thai  the  dis<'jwe  i«  dut  to  a  s[>ecific' 
mieroorganism,  it  is  evident  that  bacteria  are  the  ext-itin^f  cause.  An 
endeavor  should  be  mode,  therefure,  to  establish  conditions  favorable 
for  their  (h'SirnctJon  aiuf  eliniinfltioii.  'l'hi.s  should  W  done  by  establislj- 
ing  and  niainluiniii;;  dniiiia^'  and  venlilation  uiul  promoting  the  reiLclion 
of  inflammation.  The  use  of  nnli?*cplit-s  has  no  cfft-rt  in  destroying  the 
baclcria,  tbon^li  they  do  proTU[>tt'  rtwlion  nf  iiinaniniatioii.  Surj^irul 
experience  ha>  sIhuvm  that  freedraina^  is  of  prime  intporlance  in  the 
treatment  of  infe<'led  cavities,  as,  for  instanccj  in  septic  peritonitis  com- 
plicating a  ruptured  appendix.  Irrigation  of  the  abdouiinal  cavity  has 
been  abandoned  and  slniplc  draiiiafff  suKs(itntc<l,  with  brilliant  resnits 
'ITie  .sanir  principle  applied  to  a<'Ute  infectious  inflannnations  tif  the 
nasal  and  a»<fssor\-  sirnisrs  brings  e<|nally  good  resnlu.  Hence,  the 
miKic  of  tn-alnient  descrilH-d  in  pani^raph  {ti)  will,  in  most  iiistanw-s, 
meet  the  ir plications.  If  it  df>es  not,  (he  ob«trtictive  lesions  of  the  .septum 
(or  other  lesion)  shonld  !«■  removed  by  surgical  means  at  the  earliest 
possible  time,  so  as  to  prevent  such  a  ttJni plication  during  subse<pient 
attacks  of  acute  rhinitis. 

In  adilition  to  Ihe  Foregoing  nii-asuri's,  l\v  use  of  llu-  teukodcscent 
lani|>  over  (he  no.se  and  eyes  is  recotnuierided,  to  promote  the  ivactioti  of 
inflnnunation.  The  light  from  thi.s  lamp  is  rich  in  blue  violet  rays,  in 
addition  to  the  heat  rays,  and  tliey  e.\er(  ii  powerful  ami  imnietliate 
salutary  cfFect  upon  tlic  inflammatory  pntce-ts;  that  i.s,  they  greatly 
incrcji-se  the  hyperemia  anil  the  leukocyto.sis,  and  thus  dispo.se  of  the 
bacteria,  their  toxin,  and  the  ilead  cells  of  the  tissues.  Having  done 
this,  the  n>ncti(iiii  nfli-ri  rapidly  stibsidcs  and  a  cure  result-s. 

A  treatment  witii  the  lamp  .should  cover  u  periotl  uf  from  twenty  to 
thirty  minutes.  It  should  l>e  placed  at  a  distance  of  about  eiifhteen  to 
twenty  inches  from  the  fat*.  The  light  is  more  efl'ective  if  applied  over 
the  closed  eyes,  as  the  tissues  are  soft  and  easily  [K-netratcd  by  the  niys, 
and  bccnuso  the  veins  of  the  acceh.sory  sinuses  emjity  into  the  ophthalmic 
vein.  Hence,  any  incrca.sed  flow  ihroiigh  the  ophthalmic  vein  promotes 
the  flow  from  the  veins  of  the  sinusct  and  the  nose.  As  acute  rhinitis 
la  essentially  iin  acute  sinuitis,  the  reaction  ufTeeting  the  :iinu.ses  effects 
iipcedy  relief  or  a  cure. 

The  ulM>ve  mo<le  of  treatment  is  hH.secl  upon  rational  principles, 
which,  for  the  sake  of  emphasis,  are  rccapitulatcil  here: 

(a)  K-stablishment  of  ventilation  and  free  drainage  of  the  nasal 
accessor}'  sinuses. 

(b)  Kstidilisliinent  of  torneity  of  (he  va-somoEor  ncrvou.s  s^-sti^m. 

(c)  Promotion  of  elimination  of  the  bacteria  by  drainage  and  vctitt- 
lation  of  the  nasal  and  accessory  sinuses. 
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(rf)  Promotion  of  reaction  of  iiifliiiniuatHiM  l>y  the  leiikfwlestt;iit 
lighl. 

Other  Methods  of  Treatment. — 1.  The  whiiinLslrutkm  of  full  doses  of 
i|uinii)e  and  a  luit  leiiioaade  at  bedtime  wiil,  in  some  instances,  durinc 
the  first  -Stage,  abort  actitc  rhintti.s  liy  in<Te«-sinp  the  hyjx-reniia  and 
leukucytusiK.  If  given  during  the  NetHituI  or  third  stages  tfiey  are 
ineffeetive.  Tlii>  niethnd  is  not  as  efficacious  as  the  one  given  above, 
hut  is  worth  trying. 

2.  Ten  graiiui  of  Dover's  powder  and  a  hot  niustard  foot  bath  at  bed- 
Umc  prwmoU'  the  reaction  of  inflninniation  to  a  considerabte  degree,  and 
if  given  during  the  first  stage  niav  alMirt  the  di.sea.se.  During  llie  .second 
and  third  stages  it  is  nwre  difficult  to  proninte  the  reaction  of  inflanmm- 
li(»i.  hem-e  thin  mode  i-s  im)1  suflicientfv  etfeclive  in  the.se  stages  to  l>e  of 
iDUch  value. 

3.  The  afiniini-stratton  of  rhinilU  or  corvza  tablets,  containing  (luirine, 
belladonna,  and  morphine,  during  tlie  first  stage  will  often  ulmrt  acute 
rhinitis.  One  tabid  shoidd  be  given  ever\'  twenty  minute.')  until  drvness 
of  die  imjsi'  i.s  priHtuiiil. 

4.  Aconite  administered  hourly  in  the  first  stage  tn  1  minim  di>ses 
until  dryness  of  the  thriuit  or  tingling  of  tlie  fingers  is  produceci  will 
90izie(it»r»  aUirt  the  diHt-a-w.  During  the  seeond  and  third  stages  the 
remedy  is  of  little  use. 

Cathartics  should  always  be  given  early  in  the  disease. 


CH£ONIC  RHINITIS   WITH  TDROESCENOE 


Synonyma.— -Mtemuting  stenosis;  simple  chronic  rhinitis. 

DefinitioD-^Chronic  rhinitis  with  tnrgescence  is  characterized  by 
fngilivc  swelling  or  Iiirgi-sceni-**  of  llic  "swell  IxHtics"  of  die  inferior 
turbinates,  and  the  iwilient  complains  of  attacks  of  nasal  obstructi<Mi 
and  a  thick  muciuis  disrharge. 

Etiology. — The  cau.sfs  of  chronic  rbinitlv  are  given  under  Uie  etiu]<jgy 
of  acute  rhinitis,  and  will  not  be  repeateil  in  delail.  It  should  Iw  stated, 
however,  that  in  most  cases  there  is  n  deviation  of  the  septum  in  its  lower 
anil  middle  i)»rtion.  Tlie  deviation  may  also  Iwan  anterior  one  near  the 
ve.-«tibule  of  the  nose  in  the  cartilaginous  |K)rtioti  of  the  .septum,  thereby 
producing  anterior  nasal  stenosis.  Widi  each  descent  of  tlie  diaphragm 
the  air  h  rarefied  ptwterior  to  the  obstruction,  and  a  negative  pn-wsure  in 
the  luLsat  chainVwrs  results,  'I'he  bl(M>d  in  the  niucous  ineinbrane  lining 
the  nasal  chambers  is  thus  drawn  to  the  venous  plexu.ses  (swell  bodiesj 
of  the  turbiuates,  and  turgescence  or  engorgement  results. 

in  the  section  on  Deviations  of  the  .Septum  it  has  been  shown  that 
ol>stnictivc  lesions  in  du-  region  of  the  inferior  turbinal  act  in  such  a 
way  as  to  proiluce  engorgement  of  the  tissues  without  much  irritation. 
Hence  the  effect  at  first  is  .simply  one  of  turgescence.  which  in  the 
course  of  years  of  increa-sed  nutrition  results  tn  by[>erlnjpliy  or  hvper- 
(Tophic  rhinitLs.     If  in  a^ldition  to  the  local  turgescence  there  is  an  asso- 
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ciated  obstruction  in  tlie  region  of  the  iniddle  turbiiial,  llie  retention  and 
decomposition  of  tiie  set-rt'tiotis  in  the  .superior  iiiealus  and  the  [Histcrior 
etliiiiuidal  ih'IIs  I'liu.sf  a  prolonged  low-j^rade  irritation  which  njav  ii-.sult 
inahvprrpUistjiuf  the  niiicoii.s  ntenihrane,  notonlynf  thcniiddlp  liirtitnal, 
hut  of  the  elhnioidal  t-clls  as  wvU.  A.s  an  oh.slructive  Icsitiri  of  ihe  ^cpt^Jnl 
in  the  middle  lurbinal  region  often  co-exi-st-s  with  the  obstructive  ridge  or 
spur  in  the  inferior  turbiiial  region,  hvpeqjlusia  or  h\-perpl(ustic  rhinitis 
ittteetiug  the  inferior  and  middle  tiirbiiials  u*  often  present.  When, 
however,  the  upper  ohstnit-tion  is  al>.senl,  ihr  rhinitis  is  usuidlv  of  the 
turgCM-i-nl  {>r  hvptTCrciphic  type. 

Pathology.  In  die  early  stage  there  is  a  distention  of  the  venous  or 
cavernous  (issue  of  the  eoncha-  l,1iirhitiates).  If  tlie  irillariiriiHteiry  process 
continues  a  tme  hyjtertrophy  of  the  tissues  lakes  place  on  act-ouiit  of  the 
increased  nutrition  fn)ui  the  large  hlood  supply. 

Symptoms. — The  symptoms  are  chietly  caiiseii  Ly  transient  :^tenosis 
o(  the  hreathway  of  the  nose.  In  addition,  the  secretions  are  hejivier; 
that  is,  till-  uiueoid  clement  Is  inereased,  while  die  sentu.s  elenieiit  may 
Ije  decreasi-d  irt  i|UaiLtity.  The  patient  Iwlieves  there  is  an  actual  increase, 
wherea-s,  as  a  matter  of  fact,  there  is  prohahly  u  decrease  in  llie  amount 
of  seeretion.  Tlie  apparent  incrciise  is  due  to  the  greater  consistency  of 
the  .secretion,  which  renders  it  le.ss  altsorhable  hy  thi-  ingoing  current 
of  air.  In  a  laimiai  nose  the  .'•eeretioiis  are  comparatively  thin  or  .serous, 
and  are  largely  aiisnrhcd  for  phy.siologicnl  purposes  and  carried  to  the 
lower  respiratory  tract. 

The  transient  stcnoHis  is  either  intermittent  or  alternating;  that  is, 
both  siiles  may  Im*  steuoscd  for  a  period  and  then  open,  or  the  stenosis 
shifts  fnun  one  side  to  the  other,  'i'hese  symptoms  are  quite  character- 
istic of  lurgescent  rhinitis. 

The  ohjective  signs  of  inrgescent  rhtnitts  are  chiefly  Found  in  the 
evidences  of  crigorgeiuent  of  the  "swell  Iwidii-s"  of  the  inferior  liirhinutes. 
Upon  inspection  by  anterior  rhinoscopy,  the  outline  of  tlie  inferior 
turbinate  is  .smooth  and  lH)ggy-]ike,  vvhereitSK  in  true  hypertrophic  rhinitis 
it  is  firm  and  unyieEiiiTig.  The  applicution  of  cocaine  or  adrenalin  causes 
shrinkage  of  the  mucous  ineinhnine  which  covers  the  inferior  turbinate, 
whereas  in  hypertri)|>hic  rhinitis  there  is  little  or  no  shrinkage. 

The  secretions  are  iiuicoid  in  cliaracter,  and  when  the  "swell  bodiea" 
are  contracted,  strings  of  mucus  e.\tend  from  the  septum  to  the  inferior 
turbinate. 

A  .spur  or  ridge  is  usually  present  upon  the  lower  portion  of  the  .septum, 
causing  obstruction  in  some  degree  in  the  region  of  the  inferior  Hirbinate. 
The  eartilagiraais  portion  of  the  septum  may  also  Ix-  deilecKil,  thereby 
causing  anterior  nasal  stenosis  and  a  consetpient  rarefaction  of  tlie  air 
within  the  nasal  chambers  with  each  inspiratory  current. 

Kjjistaxis  is  also  ot'casicuially  complained  of.  Tlie  ri<lge  or  crest  of  the 
septum  projects  info  the  inspiratory  tract,  an<l  is  thereby  subjected  to 
excessive  evaporation  of  the  secretions  ueeumulated  u|Min  it.  The  drieii 
cni-sts  are  blown  or  picked  off,  tearing  the  underlying  epithelium  and  the 
capillary  vessels;  hence  Uie  epi.staxLti. 
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Cough  wliett  present  '\s  \\\n-  In  un  a.ssoriated  bronchitis  or  larvn|;ilis. 

Posltrior  rhinoscopy  reveals  an  enlargenifnt  of  the  "sw^II  bodies" 
upon  the  posterior  entlH  of  the  niiddh-  nu^  infiTtor  itirhiimte.s.  The 
enlargeuient  ha^  often  lieen  likeiuii  to  a  mulberry.  It  is  iKidular  in 
omliiif  aiui  of  a  grayish-blue  color. 

Prognosis. — If  allowed  to  run  ita  course,  true  hypertrophy  and  u 
lessened  functional  activity  of  thr  tissue  occurs.  I'ndcr  appropriate 
treatment  the  diwase  is  curable. 

Treatment.^The  ti-eatnieni  should  U-  twofold  in  character:  (o)  The 
removal  of  tlie  predisposing  causejs,  and  \b)  tlie  control  of  the  immediate 
symptoms. 

(a)  The  removal  of  th?  predi-s-pfwintr  causes  is  usually  acrompUshed 
by  the  (Hirn-ctioii  of  the  deviated  .septtiui.  (See  Treat ineul  of  Deviations 
of  the  Septum.)    When  this  is  ilone  the  negative  air  pres}nire  in  the  nasal 


FN.  103 


,  Vfihni  of  meincnlBK  h  ihin  oi»dc«  <rf  cotton  «rtth  Mriln*  vr  »dr»Bk)ln  solution :  a.  th«  satution 
■n  KU  itivvrtc)  hutU«>:  6,  lh«  tilorftct  T<1  cotltin. 

chambers  disappears  and  the  bliHMi  ceases  lu  Iw  drawn  to  tlie  mucous 
membrane,  and  the  tendency  to  intermittent  and  alternating  stenosis 
is  gready  reduced.  The  choice  of  operation  sliouhl  l»e  determined 
according  to  the  t^'pe  and  location  of  thi-  drvialion  of  the  septum. 

(ft)  The  palliative  trentnienl  should  Im'  addn-sscd  to  the  irrufwdiate 
control  of  die  distressing  symptoms,  namely,  tlie  slcnosis  and  (he  heavy 
secrftions.  The  traiLtienl  stenosis  may  be  contrnlled  by  die  u.se  of  the 
eh-ctric  or  cliemi<"al  cauterv'  or  by  incising  the  turgpscent  "swell  lM>dies." 

BlMtxocant<riittion. — The  tcchniijue  of  electnx:auten/,3tion  is  as 
follows: 

(o)  Induce  cocaine  anesthesia  by  the  application  of  a  4  per  i-ent.  .solu- 
tion of  cocaine  on  a  thin  pledget  of  cotton  to  (he  swollen  free  Ix^rder 
of  thr  inferior  turbinate  fur  a  periiHl  of  ten  minutes  (Fig.s.  102  and  101}). 
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[r  tlicse  iiLstnielioriK  an*  rollowed,  the  prorHure  i.s  pHiiilass  and  dora 
not  tear  the  e^har  from  the  tiirbinal.  If  the  ttwtiul-fni  iiHilioii  \s  not 
iiiuintHJnecl  beforv,  (luring,  iind  uftt-r  tlie  electrode  ■»  heated,  iJie  eschar 
will  be  torn  off  wild  th*-  caiitvrv  effect  Iwtt. 

'Hie  fcsehar  must  lie  left  in  place.  If  bleedinj;  folhiws  llic  removal  of 
the  elffctrode.  the  esc-har  i>  lost  and  the  rauterizalion  rendered  iisele-ss. 

The  cauterization  should  1m>  linear,  ard  shoidd  l»e  about  one  inch  in 
length.  The  whole  lenglli  of  the  inferior  nirhiimte  may  be  canterized 
in  three  »)ltingK  (Fig.  105),  never  in  one,  as  too  great  a  reaction  and 
sluujrhinp  may  follow. 

The  billing;;  should  be  from  6ve  to  seven  day.s  apart.  A  week  after 
the  Hrst  ranterlzation  the  opjxxslle  side  may  !«*  treated  in  like  manner. 
At  the  end  of  another  week  (he  middle  ]H>rticin  of  the  inferior  turbinate 
first  cauterized  may  be  thus  treated.  And  .s*»  continue  to  eanteriw  the 
tiirhinate.s  altcrnalely.  at  weekly  intervals,  until  the  whole  length  of  both 
turbinate;!   has   iH-eii   <HUtenzed. 

Tbeafter-treatnientof  a  cauter^ 
ized  turbinate  should  con.si.st  in  an 
immetliate  -<pmy  of  an  alknline 
.•n>hition^I)ol)ers  or  Seiler's. solu- 
tion. An  oily  aromatic  nebula 
should  follow  this.  Prescrilw 
Seller'!!  suhllion  for  daily  u.te  by 
the  patient.  The  na.sli  should 
be  used  with  n  gla.ss  na.sal  ilouehe 
rather  than  an  atomizer,  a.s  the 
forre  of  the  spray  mi^hl  injure 
the  citulerize<l  surface. 

Should  infection  occur,  gently 
pack  the  now;  with  ismull  cotton 
pledgets  »turate«]  with  a  H)  per 
(■ent.  aqueoua  .solution  of  Merck's 
ichthyol-  Remove  the  plcil^el  In 
aImmii  hfieen  mnuitiis  nnd  iu.suf- 
flatv   bismuth    powder   into   the 

nose.     The  clothing  of   the  palieni  shituki   lie  pcgnlati-d  according  to 
indications.     Heavy-soled  shoeA  .stiotiEd  Ik*  pit-scribwl. 

Submacons  G&nt«riutioa. — N.  H.  Picn-e  Krst  introduced  the  submucous 
cauterizutiun  of  the  inferior  turbinated  IhjUv  for  the  reduction  of  lurges- 
cent  and  hypertrophic  rhinitis.  The  mueou.t  tnembrano  i-s  punctured 
m-ar  the  antttrior  end  of  the  fn'c  lM)rder  nf  the  liirbinate  and  a  liinitel 
made  with  a  blnnt  probe  lieneiith  the  turj^'e.sreiit  menilirane.  A  fu!*ed 
l>ead  of  chromic  acid  is  then  intnMliii-c<l  Into  ilic  artificinl  (nnncl  or 
channel.  M.  A.  (nildslein  inipnneil  the  in.^t^unu■llt.s  for  this  piiKcdure, 
as  shown  in  Fig.  H)0.  Bv  (Inldsiein's  methiM)  the  Im-ajj  of  chmmio  acid 
\f,  eoncealwl  in  the  cannula  while  U-ing  intrtKliiced,  the  fus«l  tiead  of 
acid  then  iN-inj,'  thrust  from  the  end  of  ihi-  cannula  and  withdrawn 
thniugh  the  channel  in  the  submucous  ti:>.sue. 
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I^JiDWEna  lh«  llnm  lor  linnar  cautartialiun  in 
lurvracvKt  rliinirb:  .4.  H,  niii]  C,  rwpr«M>i>i)tiB 
nwprrii^  Hy  the  tiral.  iwriwl,  atnJ  third  raut#ri<a- 
liiinx,  whtcli  »hi>iilil  Iv  inii'ln  iiiir  w««k  •jiart. 
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Sloiigliitig  .soriM'tiniwi  follows  this  Titethocl  of  cauterization,  ("hromic 
acid  is  very  irritating  lu  the  kidneys  and  may  cause  ncpliritls.  It  should 
never  tte  used  in  a  patient  aln>mly  subject  to  nujilintis,  for  obvious 
reasons. 


fta.  108 


OohUtan'c  clminle  aeid  applicator  fur  Bubniueoui  eautericalian. 


HYPERTROPHIC  RHINITIS. 

Synonyms. — Tme  liypertrr)phic  rhinitis;  obstmctive  rhinitU;  hjk-per- 
trophic  iiji-sal  cHtjirrh;  hypi-rlrophic  ozena;  hj-pertrophy  of  the  turbinated 
lioclii's;  hy)M-q)ia.sli<-  rhiniti.s. 

Definition. —  Chronic  hypertrophie  rhinitis  is  characterized  by  a 
partial  stenosis  of  ific  iia.iiil  cIuinilMTs,  diii-  tn  hypertrophy  of  the 
iimeouH  nieiiihraiie  of  itu-  inferior  lurliiniited  body. 

Etiology. — The  cail.sps  of  h\'pertrophir  rhinitis  are  essentially  those 
(fiven  under  turpescent  rhinitis.  When  there  is  on  anterior  devia- 
tion of  the  seplnin  thrre  Is  a  negative  air  pn-ssurc  within  the  nasal 
cIiarnlM'rs  with  vm-U  in.-^piratnry  cITort.  The  hyfiereniia  n'sullinj;  there- 
from leatls  to  an  uveniulrilion  of  the  luucous  uiembraue,  esptvinlly 
of  the  "swell  bodies."  The  rontaci  of  tlie  (leviiitwJ  septnin  with  (he 
iiiiicosu  of  the  inferior  liirhinal  irritates  it  and  tlnis  still  further  excites 
the  h-kTMTtrophic  process.  The  altered!  .secretions  add  to  the  irritation, 
and  still  further  incpea.se  (he  hypertrophy  of  the  mucou.s  membrane. 

In  ca-ses  which  are  complicated  by  a  hij»h  deviation  of  ihe  ?epliim,  and 
in  which  there  is  «  c(»ni[>liciiting  sinnitis  (('ntjirrhal  or  sup|>nnilive).  the 
tisc^ue  change.s  are  somewhat  niotliEied.  Instead  of  hypertrophy. 
the  irritating  dincharjje  fnim  the  sintises  often  causes  h,\'perplasia  of 
the  mucous  inendmine.  Then-  may  l>e  present,  therefore,  lioth 
hyjwrtrophy  and  hyperplasia  of  the  tissue.  Kither  the  hv^wrtrophy  or 
the  hyperplasia  may  predoniinato.  The  so-called  h\'pertrr)phic  rhinitis 
may,  therefore,  Ix-  divide<J  into  two  groups:  («)  'ITie  hypertrophic  variety, 
awl  (h)  the  cimihine<l  hyiHTtntphJc  and  hyperplastic  variety.  TTiis 
SubdivistQU  ia  atill  further  justified  by  the  cUiiical  fact  tliat  the  sym^ 
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tomatology  and  treatment  of  the  two  conditions  are  often  quite  different. 
'Hie  liy|>ertrc»phir  variety  pri'senls  .svinpUinis  whicli  are  diie  diieflv 
t^>  the  anteriur  and  lite  inferior  ui).striictiun  t'f  the  no>e,  wliereas  the 
combined  variety  presents  symptiinis  due  to  okslniction  in  the  middle 
turbinal  rt^on  as  well  as  to  the  obstruction  in  the  anterior  and  inferior 
portions  of  the  nasal  chumbcrs. 

'riu'  causes  of  imi-oniplitTated  hypertniphi<*  rhinitis  an-,  then'fore, 
thu-«e  conditions  which  p[ive  rise  to  a  chronic  hyperemia  of  the  mut-osa 
and  to  a  passive  engorgement  of  the  "swell  ImhIIps."  These  conditions 
are  tlie  anterior  and  inferior  ()l^tnK'tive  deviations  of  the  nasal  septum 
ftnd  the  climatic  and  hygienic  cotMlitioiis  which  a(Fe*"t  the  vasomnlor 
nervous  sy.stem. 

Pathology.  The  morbid  anatomy  of  hypertrophic  rhinitis  consists 
in  an  im-reased  IiUmkI  supply  and  an  iiicreaM>  of  tissue  from  nutritional 
rather  than  from  irritative  and  tnflammatur}'  causes.  Hie  part  niust 
frequently  hypertrophied  is  the  muctms  membrane  containing  the 
"swell  Ijodies,''  as  there  is  naturally  a  greater  Bow  of  blood  through 
these  Viisciihir  iMMlie^*. 

Sjanptoms.— 'ITie  symptoms  are  chiefly  those  of  more  or  less  nasal 
stenosis.  'iTic  siTfetion  is  usually  heavier  than  normal,  ami  pa.sty  in 
consistency,  although  it  may  l>e  eoniparalively  thin  and  watery,  especially 
during  an  acute  exaeerl>ation. 

'l*he  nasal  stenosis  may  lie  limited  tn  one  wde,  the  si«}e  of  greater  septal 
conve.\ity.  The  inferior  turbinate  on  the  side  of  the  concavity  is  often 
greatly  h_\-pprtn.»phied,  a  so-called  compensator)-  hvpertrophy,  although. 
as  a  matter  of  fad.  it  may  1k'  due  to  a  negative  air  pi-essiiTr  wirhin  the 
tuusal  chamljer  on  Uiat  side.  'Hie  anterior  openuig  of  the  iio»e  un  that 
side,  while  normal  in  size,  is,  on  account  of  the  diminished  size  of  the 
op|>0!iite  chamiHT.  tnadetpiale  to  admit  air  mpidly  enough  for  phy- 
fiiiitogical  pur(K")ses;  hence,  eiignrgemciit  ami  snbse<|uen1  hyjwrtmphy 
results.  It  follows  that  both  niLsal  im-ssagcs  are  often  more  or  less  con- 
stantly binckcil  in  the  region  of  the  mferior  turbinate.  The  patient  com- 
plains of  stufliiK'ss,  or  sense  i>r  a  foreign  biKly  in  the  nose,  and  tiiaVes 
freiiuent  but  inelTeclual  alteinpts  to  remove  it  by  blowing  the  nose. 

Lpon  anterior  riiitioscopic  examination  the  inferior  turbiiiid  is  obser\-ed 

Id  be  enlarged  uikI  to  have  an  irrt^ilar  mxlular  surface.    I'mU-  pressure 

Ota  not  cause  pilling,  as  in  tnrgescent  rhinitis,  but  elicits  a  sense  of 

resistance  and  of  thick  Heshy  ti.ssue.     'Hie  ii|)plicatioii  of  cocaine  or 

adrenalin  is  imt  followc<l  by  marked  contraction  of  the  lis.'nie. 

KpLsiaxis  fmiu  the  dlslodgement  of  an  mlherent  enist  U[K>n  the  crest 
of  the  deflection  iKTasionally  occurs. 

Prognosis.—  If  allowed  to  nin  its  natural  course.  hyjHTlmphic  rhinitis 
tends  to  Uti.une  worse  rather  than  better.  Indeed,  in  the  t-uursv  of 
time  the  se<-pelions  may  become  so  heavy  ami  so  a<ihesive  in  quality 
as  to  be  removeil  with  great  difficulty.  In  such  subjects  irritation  resullii 
and  hj-pcrjjlasia  of  the  tissue  follows.  If  this  is  allowwl  to  prf^res.-? 
the  va.<i(nilar  and  glamliilar  tissm-H  liecome  eiiirieshc<l  in  the  contractile 
hyperphi&tic  tissue,  and  atrophy  of  Uie  mucous  membrane  begins. 
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Thp   nrtiiii!    caiitpn.' 
hy|MTtrti[iliic<i  inuitius  ni»*ml>rane. 
quate  for  this  purpose. 


no.  107 


If,  on  the  contrary,  appropriate  treairaent  U  instituted  suffieieiilly 
ohHv,  tilt'  prij^iKXHis  is  fiiirly  ^oocl. 

Treatment.— The  trealmenl  consists  mainly  in  overcoming  the 
stenosis  and  n-moving  a  part  or  all  nf  the  hy[>enn)phir  tUsue.  Sprays 
and  (lt>iidH'.s  of  alkaline  antiseptic  sohitions  ilo  little  more  than  tem- 
porarilv  increase  the  rpflrfion  of  inflammation  and  relieve  the  symptoms 
by  the  removal  of  the  altenil  .sfcn-licms.  The  nasal  stenosis  is  overcome 
by  the  surfjicnl  ci>nT<iii>n  of  the  septal  deformity  and  the  removal  of  the 
excessively  hvpertrnphiifi  lurlitniil  tissue  iKig.  107).  (See  Ohstnictive 
Deviiitions  of  the  Septum  and  the  Methods  of  Correcting  Deviations 
of  the  Septum.)  He  assured  that  in  most  instantTS  h^-pertrophic 
rhinitis  is  a  sur/jical  rulher  llian  a  nietlical  disease.  He  as-surwl.  also, 
that  hypertmpliic  riiinitis  caruiot  l>e  curetj  hy  s|)rays  and  other  local 
medicinal  applications,  althouKh  they  may  tempi)rarily  relieve  some  of 
the  symptoms. 

ha-s  l>een  ret-ommended  for  the  nednclton  of 
I  can  only  eondcriin  it  as  inaile- 
If  it  is  ii.*wcl  freely  encnph  to  acfoiajjlLsli  any- 
thing, it  pttKliiees  excessive  scar 
tis-wie,  a  result  to  he  carefully 
avoided. 

Surgical  Trtatment.— tf  the  hv- 
pcrtropliy  Is  great  enough  to  olv 
struct  the  nasal  passage.s.  tl  simold 
be  removed  surgically  with  scissors. 
mv.',  4ir  Hpokeshuve. 

The  'S'ct*«?r«.^The  scissors  are 

generally  used  for  die  pemoval  of  the 

liypfTtropliied  )M»rtion  of  the   free 

liorder  of    the    inferior   turhinated 

body.    The  technique  Is  as  follows: 

(a)  Indm-e  local  ancslhesia  by  the  application  of  a  5  ]>er  cent,  sohilion 

of  cocaine  Eiy  means  of  a  thirt  pledget  of  cotton,  which  should  Ijc  placed 

over  the  hyiHTtrofjliied  area  f<ir  ten  minutes. 

(fj)  Witli^  riasai  scissors  (Fig.  U)S)  cut  off  the  neccjwarj-  portion  of  tlw 
hypertropliied  membrane. 

(c)  Use  no  dressing  exci'pt  an  antiseptic  dnsling  powder.  An  e.\eeption 
may  Im*  made,  however,  in  favor  of  risehel'.-!  coIliKlion  dressing  if  perfect 
dn'nes.s  of  the  parts  can  he  seeured. 

{d)  If  severe  hemorrhage  wcurs,  il  becomes  uecessaiy-  to  pack  the 
nose  in  onier  lo  check  it.  This  may  lie  done  by  intniduciiig  a  [Kkstnasal 
tatupon  with  Belloeq's  eunruila  (Fig.  100),  oi*  with  a  ruhWr  urethral 
catheter.  .\  long  strip  of  gauze  should  then  he  lacked  against  il  through 
(he  anterior  niin'.s.  When  such  a  tampon  is  used  it  .should  he  moistenwl 
with  die  conijMMiiid  linclnre  of  lienzoin  or  impregnated  with  bismuth 
powder  to  prevent  decomposition  uf  the  .secretions.  When  either  of 
these  precautions  is  taken  the  tampon  may  be  left  in  plac«  for  three  or 
four  days  without  putrefaction. 


Hyprrtroplir  if  Iho  niui-nm  m#Tiit.Mn«  vf 
the  iii)«rinr  turbiniiUd  bmly:  i,  anterini  iil- 
tarluii«iil:  p,  pnntvi-inr  iitti>phtiifirvt<  FtKiiuvvd 
hy  lIis  Butlmr  nrith  liji  turliloiitain*.  (ttr. 
n*iirie4ta  C(»|J<1*«  tMf.l 
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The  Sau\ — The  saw  inav  be  used  itistead  of  l!u*  scisfsons  when  it 
is  necessary  to  remove  n  portion  of  ihc  inferior  turbinated  bone  with 
the  Ii\-])erimphi(*<l  memltrane  (Holnies.  Vui!}. 

Technique. — {a)  Induce  IochI  aiiesllie^ia  with  cocaine. 

(b)  Inlrtxhice  a  slender  uasal  saw  l>enea1h  the  inferior  turbinated 
body  and  saw  in  hd  inward  and  upn-ard  direelion  througfa  it.     U  it  is 
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Btdenwan'*  •erraUd  ■rinon. 
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impossible  to  insert  the  saw  lieneath  the  tiirhinate<i  body  it  mav  be 
inlrodufed  slmve  it  an<i  llie  inciaion  earrieii  downwiinj  aiiil  outward 
through  the  tissue. 

(e)  Kiiher  use  no  dre^tsin^  or  use  the  Pischel  collodion  dressing  when 
conditioDS  are  favorable,  lltat  i^,  when  all  hemorrlia^  ceases. 

The  Spitkfshapf. — I'he  spoke- 
shsve  may  be  used  if  it  can  be  eri- 
pjiged  posteriorly  in  siirh  a  jm-Mtion 
as  lo  enable  the  operator  to  conlrol 
its  direction  in  cullini;  forward. 
This  operation  U  rarely  justiHabli-, 
DS  tix>  tuiirh  uf  tlie  turbinate  i» 
removed  by  it. 

The  Tedmique. — (a)  Induce  local 
cocaine  anesthesia. 

(h)  Make  a  linear  incision  akirig 
llie  rueiiiosuperior  surface  of  the 
inferior  turbinate  just  ut  the  upper 
mur|^  of  the  hs-pertrophied  tissue 
(Fig.  1 10).  The  incision  Is  for  the 
purpose  of  preventing  laceration  of 
10 


i^ 


flhowinji  (he  iiicWon  iirwlimiimry  ii>  IIib  re- 
moval (■(  ()i*  IdfTirir  liirhinnMd  body  with  tin 
ipoknlMva  or  awlv«t  koilo. 
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(c)  Introduce  the  spokesUave  (Fig.  11!)  at  the  posterior  extremity 
of  the  turbinate  if  there  Ls  a  mulberry  hyp<TtropKv  rhrrc,  or  along  the 
free  Worrier  of  it  if  only  that  portion  is  involvini.  Eiigaf:^-  tlie  luHiinated 
IkhIv  Hnii  pull  forward  in  siich  a  dtreclioii  as  lo  include  oiilj;  the  hyjwr^ 
troptiic  li'wue.  The  spokeshave  should  not  be  used  unless  it  is  desired 
to  remove  »ome  lione  as  well  as  soft  (issue. 

(rf)  Follow  tlie  same  method  of  after-treatment  given  in  the  previous 
oprralions. 

The  Swivel  Knife. — 'ITie  author's  large  swivel  knife  (Fig,  112)  may 
be  used  with  even  greater  ailvnntage  than  the  spokeshave,  as  it  eati  he 
made  to  engage  or  leave  the  tissue  at  any  desimi  point  along  the  free 
bonier  of  the  tiirbinnte.  The  knife  used  for  this  purpose  is  especially 
designed  with  a  ww  to  ils  width  ami  strength.  Otherwise  it  is  similar 
to  the  one  used  in  the  submucous  resection  of  the  nasal  si-ptum. 

The  Technique. --(fl)  Induee  liieal  co^-uine  nnesthesiu. 

(6)  IriM-rt  the  swivel  knife  as  though  it  were  a  spoke-shave  and  force 
tlie  blade  into  the  turbinate  poHtrrior  to  the  hvpi-rtrophied  tissue  (Figs. 
113  and  114).  \Mieti  it  issufTu'ii-ntly  eiigiigi-d  in  the  tis.sue  pull  it  forward. 
as  in  the  spokeshave  oiHration,  and  di.'^engage  it  by  illrectiiig  it  downward 
toward  the  lloor  of  (he  nose  when  the  anterior  limit  nf  the  hypertrophy 
has  lieen  reached.  The  preliminary  inti.sion  of  the  membrane  is  un- 
riecessarr,  as  the  cutting  edge  of  the  blade  is  concave  and  prevents 
laceration  of  the  mucosa.  Bone,  as  well  as  soft  tissue,  may  be  removed 
with  it. 

(c)  The  after-treatment  should  lie  the  same  as  in  the  other  operations. 

HTPERPLASTIC  KHIMITI3 

Synonyios.— The  same  as  given  under  hypertrophic  rhim'ti.s,  as  the 
two  c^inilitioiis  are  often  confounded. 

DefioitioD.  Hy[HT|>lasiic  rhinitis  is  characlrriwid  by  an  increitse  in 
the  (hickne^  of  the  mucou»  membrane  as  a  result  of  pnilonged  mild 
irritation  by  the  secretions  from  the  sinuses.  It  differs  from  hj'pertrophic 
rhinitis  in  itjt  causation  and  in  its  morbid  anatomy.  In  h\iicrlrophy 
there  is  an  increa^*  in  the  size  of  the  cells  from  overniitrilion,  whereas 
in  h^perpla-sia  there  is  an  increase  in  the  number  of  cells,  antl  c.s|iecially 
of  the  connective-lissiie  cells,  fmin  (he  slight  but  pmlonged  irritation. 
Polvpi  iiH'  :i  later  devdopnicEil  of  this  condilion  tsvv  Chapter  XIII ). 

Etiology. — The  chief  causes  are  pres^sure,  or  the  close  approxima- 
tion of  the  septum  to  the  middle  turbinate,  the  resultant  retention  of 
the  .secretions,  and  the  infianunaiion  of  the  obhtniclerl  sinuses,  The 
iteptum  doc?t  not,  in  all  case*,  impinge  upon  the  middle  turbinate,  and  is 
not,  therefore,  a  consiani  ctinlngiral  factor  in  prochicing  the  hypcrplii-sia. 
The  sinuses  may  be  disea.sed  indei«'ndently  of  the  septal  deviation,  and 
may  thus  be  the  primary  cause  of  the  hvperplasia.  fn  either  event 
the  irritation  re.sulting  from  the  accretions  constantly  flowing  over  the 
mucous  membrane  of  the  mitliile  and  inferior  turbinates  cau.>«;s  the 
morbid  changes  in  these  structures.    The  secretion  is  not  nece^isarily 
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purulent,  but,  on  the  contran-,  is  often  serous  or  mucous  in  character: 
that  is,  liie  inlliitiiiimtii)ii  in  liie  sinuses  may  nut  lie  suppurative,  but 
may  be  catarrhal  in  character. 

Symptoms.  —The  .symptoms  of  hyperjilastic  rhinitis  are  oft*m  complex, 
iLs  the  (iisfiise  is  often  associated  with  a  catarrhal  or  a  suppurative  inflam- 
mation of  the  ethrnoidfi!,  sphenoidal,  art(\  possihly  the  fmntal  .sinu?*.t. 

The  syinptouLs  arising  fnini  (he  liy|HT}iI;t.siii  ure  iJkjsc  of  nasal  obstruc- 
tion. es])eci»!ly  in  the  rej;iun  of  the  middle  turbinate;  tliat  is,  tliere  is 
more  or  less  nnsal  ob«Lniclinn  an<l  a  sense  of  stuffine^ts  or  of  pre^ure 
in  this  portion  of  the  nose.  The  handkerchief  is  frequently  used  in 
eff<)rLs  to  disln<lKe  the  secretions  and  to  overcome  the  .sense  of  stuffiness. 
While  the  secn'tion.-i  niay  U*  thn.s  removed,  the  stuffy  feeling  often 
remains,  as  it  is  <!ue  to  the  i-ontact  i>f  the  turbinate  with  the  septum. 

'ITie  secretions  niny  !«•  serous,  nincopunilenl.  or  purulent,  depending 
largely  Ujxin  the  complicating  disease  of  the  sinuses.  ■  Accon.ling  lo 
I'ffenttrde  und  SkilU-nMi  suppuration  is  rarely  present,  indeed,  tlicy  claim 
timt  the  micnwcopic  apiM^uraiices  of  the  tissues  in  suppurative  elh- 
moiditis  and  hyprr|)Iaslic  cthmoiditls  or  rhinitis  are  different.  .Accord- 
ing to  my  elinicat  iibservatioriH  byperpla.<;tie  ethnioitlilix  or  rhinitis  is 
nearly  alway.i  attended  by  suppuration  though  in  less  degree  than  in 
simple  empyema  without  marked  liy|«'rphi.slic  changes. 

Anterior  rhinoscopy  sliows  the  inferior  turbinate  to  be  enlarged,  paler 
than  normal,  or  it  may  I>e  red  and  boggy,  and  somewlmt  ruKhilar  in 
outline,  and  polypi  may  be  -seen  frrowing  from  its  lower  border,  'llie 
enliirgeiueiit  pre.stMit  is  dtie  to  the  hyperplastic  cfmnge  in  tlie  mucous 
membrane.  If  this  tissue  l)ecomes  edematous  and  ]K'ndtdous.  it  con-sli- 
tutes  true  polyp.  I  have  often  e.xamine<l  specimens  of  the  ethmoid 
bone  removed  from  patients  in  which  the  cells  were  more  or  less  fill«I 
with  stnall  polypi,  wliile  other  larger  p«ilypi  pnilruded  from  the  cells 
thr*)Ugh  the  ostia  and  were  hanging  free  iu  the  ?iasal  c-hanilier.  In  view 
of  llir.se  findings,  it  is  nUsion.s  that  the  removal  of  the  visible  polvpi 
would  fail  to  relieve  the  patient,  as  the  small,  budding  polypi  within 
the  cells  would  sooner  or  later  extend  through  the  ostia  into  the  nasal 
chamliers.  If  the  septum  is  tleviatrd,  and  it  usually  is,  a  ridge  itirre- 
sponding  to  the  crista  nasalis  and  the  crest  of  the  vomer  may  l>e 
present  on  one  side,  while  there  is  a  Ixiwing  of  Ihe  septum  towani  the 
oppa^ite  side  in  the  region  of  the  middle  turbinate.  The  mucous  mem- 
brane covering  the  s«?pliini  is  also  often  thicketieii  just  below  (he  inferior 
bonier  of  hutli  the  nifdille  turbinate  Ixxlics,  thereby  obstructing  both 
o!factor\'  fissures. 

If  empyema  (»f  the  ethmoidal  cells  (cellulic  ethmoidales)  is  present, 
pus  may  be  .set-n  In  the  olfactorx"  fissure  as  well  as  in  the  lower  portion 
of  ihft.  nost*.  If  then'  is  catarrhal  ethmoiditis,  the  anteri«>r  i-nd  of  tlie 
middle  turbinate  may  lie  red  and  '>oggy  in  texture.  Patients  with  this 
tyj»e  of  ethmoidal  inflammation  sometimes  complain  of  soreness  or  at 
fissures  at  the  maxgitis  t>f  the  vestibules. 

The  subjective  symptoms  are  due  to  obstructive  lesions  and  to  the 
disease  in  the  ucces.sary  sinuses  of  the  nose. 
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The  obstruction  in  tlie  upper  part  of  the  nose  gives  rise  to  a  sense  of 
stuffiness  and  (if  pivssure  across  the  Uridpe  nf  the  iitise.  'I'hese  symptoniH 
iVTV  ratii<-r  {tinstiinl.  u:^  the  tbsue  enlargement  \»  permanent. 

The  olwtructive  le-iion  in  the  iipp^T  portiim  of  (he  nase  rivrs  rlw  to 
the  additional  svtnpioniK  of  headache  and  veni/^o  [>efuliar  to  inflanima- 
tion  of  the  sinuw^;  that  is,  there  i*  headache  in  the  frontal  region  limited 


Fw.  1I« 


'•    ^' 


V-:* 


^^< 


Tte  nni»val  of  Uw  tattenat  Mid  o(  tlie  AkhOe  tuthinalcd  body  wiUi  Ui«elb«rT]>'a  i 


to.  or  mnre  pronouneed  »n,  one  side,  ami  to  a  fei'ling  of  soreness  or 
tt^ndemcjw  of  llie  evelwiti  upon  oruliir  movement-s.  Tlic  sliKtpiii^  posture 
intTvuAea  the  lieuditehe,  and  teiii[M>niry  vertigo  U  often  tliereljv  produced. 
The  headache  is  also  M>metimes  in  the  temporal,  verlexial.  and  iK-cipital 
retgiuns,  especially  if  the  posterior  ethmoidal  and  sjihenoidul  sinuses  arc 
inTolved. 

Fro.  tin 


KiauM'a  naoi  man. 

The  symptoms  given  in  the  Ht»ove  parajn'aph  ai*  due  to  the  sinnitis, 
and  are  not  ahvays  present  in  hyj>4-r|iljLstic  rliinilLs. 

Prognosis.  -  The  prtjunosis  of  liyperpla-stic  rhinitis  is  not  a*  favorable 
ss  that  of  h\T>ertriiphir  rhinitis.  The  etiology  is  more  complex  and 
the  ilbiease  more  serious,  and  it  netx-ssitates  more  cxtemJvf  surgical 
procciiurrs  for  its  eradication. 
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Treatment.  The  ircaiim-nl  of  h>'pcrplastip  rhinitis  should  have 
(wi)  t'lik'f  .•liji'<-ts,  imiiiflv:  (n)  'Vhi^  nMiiovjil  <if  thi-  olisiniclive  legion, 
whether  It  Ijo  devijilioii  of  the  septiini  or  hvpertniphv  of  the  niiddlp 
nasal  conrlm  (iiii<l<ile  (tirhinule),  and  {h)  llie  cure  uf  the  sinuilis,  if 
pr«!^n(,  %vhether  it  Ih-  iii  itiv  ctbuioidtil  and  sphenoidal  or  the  frontal 
and  maxillary  sinuses. 

The  Author's  Turbinotome. ^With  the  author's  turhinal  knife  (Fi^.  120) 
all  nr  any  portion  uf  llie  midtlle  turbinate  may  l>e  renio\ed  under  (.-ueaimr 
anpsthesia.  The  technique  for  the  removal  of  the  anterior  portion  is 
HS  follows: 

(o)  IntrodiKf  (he  knife  through  the  olfactor)*  Rssurp  ns  far  jwwtrrioriv 
as  it  is  desired  to  Iwgiii  the  incision. 

(6)  Turn  the  ciitiin^  e*l^  of  the  liWle  outward  and  forward  and 
forfe  it  into  the  liirl)irmlt'  ji-s  fara.s  it  will  k"- 

(c)  Ttien  (-lit  fonvitnl  to  the  anterior  attacluuent  of  the  turbinated 
body  OS  shown  in  l''iji.  1'2Q. 

(d)  ilemove  Lbe  severed  portion  with  dressing  forceps. 


btc.  IIT 


Holmtt'  middla  turhmtl  •ciaora, 

Tht  Scissors  and  Snare. — The  twhnic|ue  U  as  follows: 

(rt)  Induce  local  ane.sihe.si:i  with  a  U)  per  cent,  solntion  of  cocaine. 
A  weaker  .sulntioii  is  often  inadeijuale  in  hyperpliLatic  tts.sue. 

(A)  (Ira-sp  the  anterior  altachnienl  of  the  middle  na.sal  concha  (middle 
turbinate)  with  the  sci.s.sors  and  make  iin  im-i-Hiun  alH)ut  one  inch  in  len^^li, 
thus  severing  the  attachment  of  the  anterior  one-third  or  one-half  of  the 
mid<lle  turbinated  iKKly  (Kip.  115). 

(c)  IntnMluce  a  cold  wire  kwp  over  the  detacher!  portion  of  the  turUinate 
ami  cut  it  off  at  the  posterior  liniit  of  the  incision,  or  sever  the  delarhed 
portion  of  the  turbinate  with  (iriinwald's  forceps.  Still  more  tissue  may 
be  removed  if  nece.s.>4ark'. 

Holmes'  SeiMora.— With  llolnie.s'  scissors  (Fig.  117)  the  snare  b  not 
nece.ssarv.  as  the  blades  are  no  curved  that  the  cut  made  with  them 
extends  Utrkward  and  duwnwanl  until  it  emerges  fmm  the  tissue  {Vigs. 
llSand[19>. 
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Tbe  Swive]  Knile.— The  twl)iiic|ue  of  the  Kinuval  of  Uie  middle  tur- 
binate wilh  the  swivel  knife  difTers  fruni  thai  employed  with  a  larger 
instrument  in  the  removjil  of  the  inferii)r  turhitmtc-- 

The  tevhnique  is  a-s  follows:  (u)  luduce  Itx-iiE  anesthesia  with  a  lU 
per  cent,  solution  of  e<x'aine  applied  on  a  thin  pledget  of  cotton  over 
the  whole  of  the  middle  turbinate.  It  may  be  neeejwnn*  to  apply  a  20  to 
30  per  c-ent.  solution,  or  even  powdere<l  ctjcalne  wilh  a  delicate  cotton- 
wound  applicator  to  the  leas  aeces.sible  arfa.-i. 

Pot.  iw 


tka  ftnonl  n  tbo  uterlor  bill  of  Uv  nuddl*  Lurblnutad  IxMty  with  HurniM*  irJaMn. 

Pw.  I  Iff 


Anterior  luilf  ol  litt  middle  latbionM  removed  with  Hulmn'  «Hsboi«,  «xtKMiiui[  tlir  buJIu  ethmoidnluL 

(6)  Introduce  the  small  swivel  knife  and  engage  the  anterior  attach- 
ment of  the  middle  turhinatc  ( Figs.  ]2()  and  121 ),  so  that  one  prong  tip 
is  al>ove  and  the  other  Wlow  the  utlaehiuent. 

(c)  <^arn'  llic  swivel  Made  backward  wiili  short  stmkes  until  the  whole 

rW  a  part  of  tlie  middle  turi>inate  is  .severed  fmiii  it.s  atta'clunenl.     'Hie 

severed  middle  tiiri»inate  <lo«'s  not  pass  lictween  the  prongs  of  the  instni- 

menl.  but  is  pushed  downwanl  l>encath  them.    If  only  a  portion  of  the 
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miiUUv  tiirtiiiiate  is  lo  lie  reinnved,  llir  swivol  lilmltt  is  (lirt\'l«l  dinviiwurd 
throufili  the  turbinate  al  Ihe  (K'siruil  jMHiit,  or.  fnilin;;  iti  tliix,  tlie  .vwivel 
knife  is  n'movo(J  nnd  ttic  IiMip  uf  a  snare  i.s  eiiga^^ti  aver  the  dctac'hetl 
frufiment  ami  the  removal  completed. 


]-].i   r_'ii 


Tha  nwiovAl  of  tha  nDUrior  iwnJoti  of  Ott  midill*  turhinnled  body  with  Uit  Mttbot'i  turbiaal 

kKtfo. 

Fio.  121 


"ni*  ■ulhor'i  nuTow  iwivvl  knll*  pInckI  hI  the  niibrW  KttArhmriit  of  Hit  niiilille  tuclxnitta 
prtjiuniioty  rti  r«jnrtvlii,|  Ii. 

Rem&iks. — 'ITie  swivel  knife  is  not  uiiiversttlly  suited  fur  turhinectomy 
or  Hirliiiiottiiny,  althoiigli  in  many  cases  it  i.s  an  idea!  in.strimieiil  for 
llie.se  |3ur|)(>.si*s.  hi  rarh  eikso  the  instrumeiits  and  mode  «f  operation 
should  Ije  selected  with  refereoee  to  the  c-onditions  present  rather  than 
to  follow  blindlv  anv  de.seriWil  tnethiHl  of  o[KTiitin(j. 

(d)  The  pn-stoperutive  Ireiidnenl  slimild  eoii.sist  of  the  itisufHation 
of  bismuth  powder,  and,  in  case  of  severe  persistent  hemorrhage,  the 
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should  be  packed  with  blsmuUi,  or  compound  tincture  of  l}enx,tiin 
gan/e. 

Hemoirha^. — The  middl<?  tnrttinate  U  snpplied  with  blood  by  the 
anterior  and  posteriur  ethmoidal  arteries  (A.  ethmoldalb  nntcrjor  vl 
posterior)  (Fig.  3),  and  heniorrhafje  of  considerable  severity  may  occur 
either  at  the  time  of  operation  or  ut  a  later  period.  As  a  matter  of  fact, 
an  oozing  of  blood  continues  in  ninny  cases  (or  twenty-four  hours. 

ITie  danger  of  wpti^vniia  and  of  nienirijiitis  is  im-rvascil  tiy  lut-sal 
tampons,  hence  it  is  not  advUable  to  pack  die  nose  except  in  extreme 
necessity.  iSeveral  cases  of  nieiiinjjilis  have  occurred  as  u  n-sidt  of 
nasal  tampons  introfluced  after  middle  turbinotomy.  The  packing 
should  be  done  with  caution,  and  the  gauice  .thoiild  l)e  moistened  with 


!-i.;     123 


'iS 


"n*  mnovfel  at  tb*  tniddJ*  turbiuat*  Kitb  the  nutlinr'))  niumw  >iifv«l  kntf». 

ibe  compound  tincture  of  Ijeiizoin  and  stjucezed  until  the  exces.s  of  Huid 
i.s  removctJ.  If  the  operation  is  |MTfornicd  in  a  ho.s[iiml,  it  i.s  ran-ly 
iiecejisarv  to  pack  ttie  dosc,  a.s  the  |Nitieiit  ^eu]ain^  cjuiet  and  severe 
hemorrhage  rarely  occurs.  If  it  does  occur,  the  house-  surgeon  should 
be  intitructed  to  introduce  the  tampon. 

Tlie  chi*'f  causes  of  {-omplicfttioiw  and  scqucW  after  iihshI  operations 
are,  namely:  [a)  'Hie  failure  In  stcriliw  die  ti»-s;il  chutiibers;  {h)  the  use 
of  na^^al  tampons;  (c)  ragged  contused  wounds;  (d)  bluwing  the  nose, 
thus  forcing  infectious  material  into  the  sinuses  and  cranial  ca%'ity. 


CHSONIO  RHDfniS  WITH  COLLAPSE   07  THE  ERECTILE  TISSUE 

Definition. —71)13  is  not  a  true  iiiflHrnmaton,'  disease,  but  is  usually 
fla^victl  a»  such.  It  is  a  local  manifestation  of  a  general  anemia;  it 
a  characterized  by  the  collapse  of  the  erectile  tissue  of  the  tio»e,  and 
resembles  atrophy  in  this  region. 

Stiology.-Its  chief  cnnse  is  general  anemia.  Atrophic  rhinitis  is 
also  characterized  by  anemia  that  i.s  Mfirondar)'  to  the  cunditiujis  causing 
thr  atrophy.    In  simple  collapse  of  the  "swell  bodies"  the  anemia  is 
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prinmrv'  and  the  collapse  secontlarp.  It  is  most  often  found  in  women, 
as  tliev  ure  more  subject  to  anemia.  It  i&  oecosiunally  found  in  goutv 
indtvidiialK. 

Symptoms. — The  fliief  s_vin|)toiiis  arc  ilrviif.'w  uf  the  tipper  respinii«iry 
tract  and  patent-)'  of  the  nose.  l'[M)ti  anterior  rliiiiuscopic  examina- 
tion the  inferior  turbinates  appear  quite  snmll,  un  act-uunt  of  the  collapae 
of  the  "swell  bodies."  I'pon  probe  pressure  the  mufous  tuembranr  vs 
found  to  Iw  thin  ami  tijjhify  drawn  over  the  imderK-int;  Imtie.  The  j»reat 
S{>ac-e  in  t]ie  na.sal  chaml^ers  and  the  ^^mall  size  of  the  inferior  turbinates 
at  once  sn^j^'est  an  atrophic  condition.  thonj;h  true  atrophy  is  absent; 
cnista  and  ozena  an?  absent,  nor  Is  there  a  lilslory  of  their  pr»?vious 
presenee.  An  e\uniiii!iti(»n  itf  the  blooil  .■*luiw.s  anemia  to  l>e  presenL 
The  sense  of  smell  is  unimpaired  an<l  ulc-eration  of  the  mucosa  and' 
caries  of  the  Iwne  are  absent.  The  condition  is  always  bilateral,  as  it 
is  due  to  const itntional  rather  than  local  canscs. 

Treatment. — The  irealincnt  shoiilil  Ix-  ilirecleil  to  the  anemia.  It 
is  iiei-eHwirv,  therefore,  to  asc-ertain  the  ty[>e  of  the  anemia  by  blood 
e.vaminalions  and  to  carry  out  the  treatment  arconlingly.  1  wisli  to 
sufQ^t  that  an  examination  of  the  rectum  will  .tometimea  reveal  nkvra- 
tions  or  other  pathnlo;jiriLl  proccs.se.s  that  may  be  the  cause  of  the 
anemia  aaid  the  resultaiit  collapse  of  the  erectile  ti«iue. 

ATROPHIC  RHINITIS 

Sjrnonyms. — Chn>nic  dry  rhinitis;  simple  mucous  riiiuitts;  muco> 
punileiil  rliiiiitis;  nzena. 

Definition.— Atrophic  rhinitis  is  characterized  by  a  .sclerotic  change 
in  the  miiCLins  nieuihniiie  and  iK-ciwionallv  of  the  umlerlying  tioiw*  and 
by  the  pn'.sftice  of  rnisi.-.  and  an  nflferisive  na-sal  breath.  The  conditions 
giviijjr  rise  to  these  phenomena  are  varied  aird  often  (.-omplex. 

Etiology. — The  three  causes  of  this  condition  ntv  a.s  follow-.s: 

^a)  A  .simple  atrophic  prixYS-s  which  is  not  depc^tident  upon  oilier 
local  dUeasc-*  of  the  nincon.s  membrane.  \Ieissner  holdii  that  atrophic 
ozena  (see  below)  is  due  to  a  primitive  or  broad,  .shallow  nose,  and  to  a 
congenital  ilevclupmeiit  of  pavement  epithelium  in.stead  of  the  rohimiutr 
or  mucus-producing  variety. 

(i)  Pressure  necrosis  due  to  excessive  distention  of  the  bloodvessels. 
This  h  a  ci/nnoirc  conrfrMtumdiie  to  a  heart  lesion,  and  the  general  venous^ 
circniatory  system  |)articipates  in  die  slnggt.'.h  vi'mtu.>i  fl(»w.    The  mucosa^ 
covering  the  vessels  i.s  kept  coiustantly  stret^-hed.  and  pres-ture  atrophy 
resulLs,  as  in  red  atrophy  of  the  liver  (1).  IJrnden  Kyle). 

(c)  Sclerotic  atrophy  due  to  a  preexisting  inflammation  of  the  sinu-^es 
during  which  there  is  an  exre.'wive  proliferation  of  contiective-tis.sne  cells. 
These  after  a  time  be<x>me  rd>rous  tissue  ami  gradually  cut  off  the  bhxwl 
supply  and  choke  out  the  glnndidar  and  vascular  structiin*s  uf  the 
membrane.  The  nutrition  of  the  nmcou.s  membrane  is  diminished,  aixl 
functional  activity  Ls  diminished  or  destroyed. 

These  ami  various  other  theories  are  thought  to  be  the  cauM'.  or  causes^ 
of  atrophic  rhinitis.     None  of  them  is  definitely  proved,  although 
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one  (c)  advocatwl  rwenllv  by  OrUuwald.  and  by  Vieusst^ns,  ReiniiigiT. 
and  Guns  a(  the  end  nf  the  sevenle^-nlh  centurv,  has  mpidly  gained 
ground  iti  popular  upiniun.  Tliosf  wlin  [mid  lo  (his  tlieury  Ijelievc  tlmt 
all  or  nearly  all  ea-ses  of  atrophic  rhinitis  an-  due  to  suppuration  of  the 
accesaiirj'  sinuses  of  the  mwe,  more  esjieclully  the  ethnioida!  and  .sphe- 
noidal. My  own  experience  is  in  act-ord  with  this  view.  I  have  seen 
many  cases  riiml  nr  {ireally  rclicve<l  by  attention  Cn  the  acee.'tsory  sinii.-*es. 
'Ilu' iHsetia  Is  itivariHbly  iiiHticnce«l  favor»lily.  In  conjunetioii  with  Dr. 
Joseph  C,  Deck  ]  have  had  skiagraphs  of  (he  sdnuses  made  in  caM's  of 
atrophic  rhinitis,  and  nithout  exeeption  the  sinuses  ap|M*ar  rioitdy.  as 
tliey  do  in  sinuiti*.  i.  c.  their  outline  '\s  poorly  delined  and  the  area  of 
the  eavitii's  is  opa(]ne.  This  shows  that  in  ii.tropIiic  rhinitis  the  simisrs 
ore  often  diseased,  though  it  does  not  pn>ve  tlie  discuLSt!  of  the  sinu.s  la  la; 
prinuLiy. 

(a)  Simple  Atrophic  Rhinitis. — 5>tnii>le  atrophy  may  lake  plaee  in  the 
nasal  inueoiis  meiiilirane  ii>  well  a;*  in  mucous  membranes  elsewhere  in 
ihe  botly. 

Etiolof^y. — The  etiology  is  not  clear,  but  ii  is  probable  that  the  di.sea£e 
U  due  to  the  presnnce  of  .some  irritant  in  the  blood,  a.**  in  s\'philis, 
tiilM-.rrulo.sls,  scnifula,  etc  At  any  rate,  the  trophic  nervous  sysljeui  is 
involved  and  nulrilion  uiixlititHl. 

Trealmeiit. — The  treatment  shoulil  be  addressed  to  the  eonstitutional 
dyscrasia.  upon  the  disappearance  of  which  the  atro]>hic  and  ozenic 
prfH-ttwes  impnive  or  disapfjeur. 

(6 1  Atrophic  Rhinitis  Dae  to  Freesure  (Cyanotic  Engorgement). — 
Eiioloijy. — ((/|  There  may  Ik.-  some  lesiort  of  ibe  heart,  kidney.v,  liver, 
or  lungs  which  causes  a  damming  back  of  the  venous  blood  upon  the 
nasal  mucous  membrane.  a.s  well  a.s  elsewhere  in  the  body,  (h)  The 
organs  thu<;  alfectc^l  do  no(  cliiiiiniiic  tht-  waste  pnKlucts  a.s  rapidly 
as  they  should,  ami  these  are  retaiiie*]  in  tlie  blmid,  where  (hey  act  as 
irritanb*,  and  excite  a  slight  inflanmiatory  reaction.  These  two  factors 
account  for  the  phenomenon  known  as  pre-isiire  atrophy  aa  it  (MTiirs 
in  the  na.tal  inuunsii. 

.SympTonM.— Although  there  is  true  atrophy,  (he  membrane  is  con- 
gesteil  t»i  such  a  degree  that  there  i.s  nusal  steniwis.  The  mucosa  ot  the 
nose  is  swollen,  purplish  wd  in  color,  and  inflaiiied.  The  ozenic  odor 
may  be  .slight.  There  is  an  exudation  fn)rn  du*  engoi^ed  vessels,  but  it 
15  not  a  tnie  mm'ous  secretion.  Tlie  skin  of  \\w  nose  may  t»e  rp<l.  There 
is  a  sense  of  fulness  across  the  bridge  of  the  ni^se,  and  fnnital  headaclie 
is  commonly  present.  The  conjunctiva  may  be  injected,  and  litis  is 
altendwl  by  an  overflow  of  tears. 

I>.  Bnulen  Kyle  refers  to  a  ca.se  due  tr>  organic  niilral  lesion.  I  have 
seen  a  case  of  this  character  in  which  the  whole  mncosa  of  the  upper 
respiraiory  iPart  wa^s  ryainitie;  the  ton.sils  were  enlarge/!  and  iimrkedly 
blue  from  cyanotic  (ungestion. 

Proqnims. — Tins  depends  upon  the  eurahilitv  of  (he  lesion.^  giving  rise 
to  the  cyanotic  i-ongestion.  In  the  ea.ses  referred  to  the  patient  had  a 
valvular  heart  legion. 

It  is  obvious  that  the  trmiment  in  .such  cases  mus(  be  palliative  only. 
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(c)  Atrophic  Rhinitis  Due  to  Suppurative  SmmtiB.—Ktioiofftf. — All  the 
cause»  givfii  urij^-r  (lie  various  tvpes  uf  catarrhal  rhinitis  niav  act  as 
caiis<^s  of  this  tv|M^  of  (ll-seiLsc.  'Vhc  inflammntion  attending  them  1^ 
followeil  by  a  liepwsil  of  coiincctivt'-ti.sMif  tfllh.  wliich,  «f{|-r  llu-y  iHK-iimc 
orjjTani?/^'!,  cut  off  ihr  blood  supply  and  choke  down  (he  glandular  tLs,sue. 
The  functional  acttvily  is  gradually  losi  and  the  tnie  mucuUd  elements 
of  the  nifuihraiie  finally  disapjH*ar,  'J'hf  secrx'tions  l«?conie  thick  am 
inspissated.  They  dry  n[K»n  (he  snrface  of  the  metiihrane,  where,  iJinMigh' 
biochemical  changes,  they  develop  the  vzenlc  odor.  Various  theories 
haw  been  ndvanred  in  explanation  of  the  cause  of  tJie  odor. 

The  fiithiwing  are  sujjge-slive  hut  not  conclusive: 

(fi)  Simple  decomposition  of  the  ntiicopiis. 

(b)  Degenerative  change-s  in  which  itTtain  fatty  acids  are  lilierated, 
giving  rise  to  ihf  odor. 

(p)  'V\\e  pn^cnco  of  certain  iMictcria.  as  the  Bacillus  fnptlHus. 

Ozena  a  Sympfnm. — tJzena  is  not  a  disease,  but  a  sign  of  certain 
diseaswl  cnnditinns.  It  U  a  "strnch,"  and  It  is  in  this  sense  that  tho 
tiTin  i.s  ustv).  The  fetid  oilor  Ls  ii.s.s(K*iated  with  an  iiis|>is.satcd  secre- 
tion, which  forms  greenish  crusts  over  the  whole  of  the  na.sal  mticoutt 
inemhrune.  Other  j»ecutiar  conditions  may  l>e  associated  with  it, 
especially  in  thase  cases  in  which  (here  is  marked  atrophy  of  the  mucosa. 
For  example,  the  nose  may  be  bnmd  and  Hat.  the  tip  somewhat  clevatwi, 
and  the  blood  anemic.  The  anemia  is  secondary  and  not  primary  as 
in  chronic  rhinitis  with  collapse  of  the  erectile  tissue.  The  absorption 
of  septic  material  and  the  loss  of  ihi;  respiratory  fnnclions  of  the  nose 
are  probably  the  chief  causes  of  the  anemia.  It  is  a  well-recogniwd  fact 
that  in  mouth  breathers  from  the  presence  of  postna.sa1  adenoid.s  there 
is  anemia,  which  is  quickly  cured  after  the  removal  of  the  adenoids. 

The  mucous  membrane  becomes  atrophied  in  the  later  .stages,  and 
after  a  longer  pericMl  the  secretion  and  h)ul  (ajor  spi)nlanei>u.sly  c«*a.se 
and  leave  a  comp«rativply  clean  but  .sclfn>tic  mcmbmiie.  The  ozeritc 
odor  stops  s[«mtaneonsly  ufliT  a  muubcr  of  ycjirs,  hence  it  i.s  a  self- 
limited  symptom.  The  iiminajs  uieinbratie,  however,  i.s  left  very  much 
damaged.  Its  histological  i-haracter  and  physiological  function  are 
changed  or  entirely  lost. 

The  sclerosis  and  ozena  in  this  type  of  atrophic  rhinitis  is  in  all 
pR)hahitity  due  to  a  chntnic  .sinuitis,  or  to  other  fi)calizer]  suppurative 
processes,  as  has  l»eeii  shown  by  Griinwahl  in  his  Avork  on  A*oW 
Suppurnllori.  In  other  w.onIs,  the  atrophy  is  not  prinuiry.  but  i.s  sec<)nd- 
ary  to  a  suppurative  infhiliunation  of  the  .sinuses.  ludeeil,  nearly  all 
case.s  of  atn>phic  rhinitis  pmbal^ly  full  under  this  category.  This  sul>- 
division  of  atrophic  rhinitis  is,  therefore,  from  a  clinical  standpoint,  of 
the  greatest  importance. 

The  ffifionfl/c  of  the  atrophic  pr(»ee.ss  is  genernlly  as  follows: 

The  secretions  from  the  sinuses,  more  particularly  the  fronta.,  eth- 
moidal, and  sphenoidal,  flow  downwawl  over  the  na.sal  tnembrane, 
where  they  dr\-.  forming  crn.si.s.  These  undergo  ilecompositinn  and 
irritate  the  underlying  mucosa.      There  is,  in  addition,  a  iuechaui<»] 
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irritation  fruDi  the  shrinkage  and  contact  of  the  cnisbt  with  the  mucous 
membrem'.  'I'he  hidchemicul  and  inw^hanical  irritnJion  thus  pmduccd 
caiue  a  proliferation  of  coniietrtive-tissue  wlls.  which,  when  fulK  orpaii- 
iz«l,  contrnct  iind  choke  the  normal  tissues  of  the  riiUfoi:s  membrane. 
Shriiikafrv  and  atniphy  |ii-i)gn-s.s  until  thr  iiituiiu.s  iiiembrmie  ifi  replaced 
by  a  sileroiic  tissue,  devoid  of  niuttm.s  glands  aud  t-olumnar  ciliated 
c'pilhelium.  pnvenicnt  epitlietinm  rcplai'lnj;  the  cnlunuiar  type. 

I  >uriiij;  ihc  pnigre-sN  of  the  atrojihic  pntc-css  the  ozena  is  a  -symptom, 
Imu  after  the  tnie  mucous  membrane  is  destroyed  the  mucous  secretion 
and  »z«:na  disappear.  Cnist  fonnation  and  ozena  are  self-limited  plienu- 
inena,  many  years  being  rwjuired,  however,  to  nd  the  patient  of  them. 

Symptoms. -The  symptfmis  vary  with  the  .state  of  ndviiin-ement 
and  aeiivity  of  the  process.  The  clinical  picture  presents  the  features 
jihown  in  the  comparative  table  given  below,  'lijis  l.s  adapted  fn>m 
MAcDonald's  work  on  Dtxeturs  uf  Iht  Nme. 

CowrARATTVc  Tabij!  of  thp.  SYMrpftMfl  r>T  Atrophip  Rntxrns  atto 

Ulll><ITIia    WITH    ColXAI^a 


dbwNK  AAIntli*  iritf   CMavtf  of  Ihr  Brtthlt 

I.  CIlMlv  In  atiMiip  ir<inw>n.     TIi*  anwriin  J* 

pnmary. 
X  Ka  fiacdlutritjr  of  pbyvivnoniy. 

I.  Mocow  HMtntifWiv  Bncnitc. 

4.  fVILiina  nt  Brwlile  ln>i>»:    no    leiidmcjr  to 

£    No  Ui»ii>llo<i. 

(l  Alirajw  btlNtrnil,  na  K  U  ut  conMliuiiuiial 

T.  i^MntjaMuus  Eara  If  ilia  aoMiiln  in  relieved. 


AtmjAic  Minilit  villi  Stitranr  anrf  iVucoua 
S»crrfian.      Onnit, 

1.  Clitefly  in  u-iHiipii  niirl  phililrvn:  nil  aubjtcl* 

bwomc  RDvmlo- 
1.  timnJI,  sunkm)   *rid«  tiiiw   viilh    wida   nasal 

fnftU*. 

3.  Muooii*  ni«mbrufi«  victiik. 

t.  CaUapw  ul  the  srendle  tiiauc  willi  tandcnijjr 

io  atruphy. 
S.  tJain*iin>M  Ihtra  is  iili^rntioD.  ajid  ii^rrotk 

barip  it  the  dtKWN-  w  ot  niiua  urixiii. 
9.  rsunJIy  L>UutFral:  muy  lin  iinilHtvral. 

7.  Aflar  tome  yaan  thcra  i*  i  t«iiitpney  to  im- 
yiwvwiipnt  of  l.lip  syni iiWimii .  Tlip  oi*n[e 
ayraptonia  ftiiiiiiiiXMr  iia  ih«  uttoirhy  li^- 
twmtn  ri««e  cultijilpur. 

8.  OII«c'i'>n  i<t  olt^n  liol 

f).  I>[«alh  typiri^lly  ijtprilf. 

10.  Cnsia  nrv  (li«tn'>iut«d  iivrr  Iho  •iiliia  iiiii- 
oaua  niMnknui*. 

It.  FWritjil  h)uKtnrbi>  anal  dlDiIriMM  ntlvii  pmi- 
Hit.  Occtp-Ital  liwirfKoh*  mny  h«>  praaatit 
nl)vi>  Ihc  tpbcuai'lul  alniu  la  involved. 

Treatment,  ^^1len  seen  in  the  enrly  stage  the  treatment  should 
aiiu  at  (")  the  removal  of  the  causes  of  the  iiiflammatioo  that  produces 
tbt*  ■*clerolic  pnx-ess.  and  (i>\  intranasal  cleanliness. 

(a)  BanMvitl  of  the  Causes. — ^'I'he  causes  of  the  inflamaiuliou  are 
flum#-rnu*'.  Some  have  alrea<Iy  been  considered  under  arute  ratarT4ial 
bvprrplasiic  rhinitis,  ehnmir  iiippiiralive  sinnitis.  and  the  congenital 
prtmitivt*  nose  with  its  paveinenl  cpith<'liuiii.  Other  causes  are  trauma- 
lism,  deflections,  and  other  obstructive  lesions  of  the  septum.  By  the 
rrtnovai  of  ihe-M-  pmlisposing  causes  of  the  inHamuiation,  die  sclerotic 
procenu  may  be  modified  or  stopped  altogether. 


m.  OUaeUm  not  ■frf'tMl. 
IL  Xa  fliw«tari»iln  olor. 
M.   Ultkr  nr  iiu  initrintallufi:  1/  rrawiit.  n  tim- 
Itad  tn  Um  antariw  third  nf  ilia  iui<ldl» 
(MfMuiaa. 
II.  Bndacka  and  dUatawa  ahMwl. 
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From  the  fotx^iiig  statompnts  ranccrning  fnral  siippnrfttinn  within 
the  siniLses  and  elsewhere  in  the  na.'^al  chamtH^^s,  it  Is  evideiiL  Uiat  in 
many  cAses  the  treatment  should  be  addrv-sscd  toward  the  cure  of  the 
snppumtinri  nf  Ihc  siiiUM-s.  nither  llian  tn  the  !ttn»phy  re.sitlling  From  It. 

(h)  Intxaoaul  CleabliiiASB. — liilranaMil  c-lcuiiliiBcss  is  obtaiiK'tl  by  the 
use  of  antiseptic  douches  contaiiiiti^  a  liberal  amount  of  milil  alkalies 
ti>  .soften  and  liissolve  llie  cnists  and  tenacious  uiucopus.  A  solution 
of  8  grains  of  sodiimi  hifarlnmatc  to  the  ounce  of  water  a.s  hot  as  can  be 
btirne  should  lie  ftm-ibly  injetrted  into  tlie  jin.slrils  at  fref|iK'ot  irilerval.s 
durltig  the  day.  A  fountain  -syrin^'C  is  well  adapted  for  this  purfx>se. 
The  patient  should  lie  iiLstriicted  to  dear  the  nose  by  blowing  after 
each  injection.  The  injection  may  U*  aflniini.tteretl  by  the  physician 
at  first,  as  the  patient  will  not  or  cannot  thomughly  clcjin.se  his  nose. 
To  free  the  nostrils  from  crusts  and  tenacious  mucus,  u  warm  anti.septic 
aqueous  sohition  of  Ivirax,  .sodium  bicarlKinate,  oil  of  ciicalyptiis,  carbolic 
acid,  glycerin,  and  alcohol  should  be  injivtcd  into  the  nostrils.  A  two- 
ounce  hard  rubber  or  an  .\lpha  and  Omog^a  bulb  syringe  is  well  adapted 
for  this  purpose,  as  considerable  force  is  necessary  to  dislixljje  the  crusts. 

i'ersoriiilly.  1  prx-fcr  U*  pack  the  tiusc  with  C'>ttun-wool  saltiratetl  with 
a  111  per  cent.  at|ueous  .solution  of  ichthyol,  which  .should  be  reniovcil 
in  fnim  twenty  to  thirty  minutes.  'Hie  crusts,  beiiip  softened,  are  ea.sily 
detached  bv  blowing  the  nose  or  by  the  use  of  a  cottnn-wnnnd  probe. 
This  course  of  treratnient,  if  fuithftiHv  carried  (Hit.  will  aifoni  ^'reat 
relief.  Mild  astringent  stimulating  solutions,  or  powders,  are  of  value 
inrc^hicin(i  the  local  infection.  A  powder  containing;  n  to  20  per  cent. 
of  .siher  nitrate,  or  a  1  to  2tHH>  irichtoracetic  acid  M)lu(ion  may  he  u.sed 
for  this  purpose.  The  associated  sinii.s  dlsoL^c  ;*bonId  be  treated  as 
described  uuiter  the  Accessory  Sinuses.  Indeed,  ihis  i.s  ofieu  (he  only 
method  of  treatment  attended  with  success.  Even  this  fails  if  the 
atrophy  is  fur  udvanced. 

Paraffin  Ini«ctioiis  in  Atrophic  Rhinitis. — Parallin  injections  lieneath 
the  mucous  membrane  of  the  inferior  turbinnted  body  and  of  the  .septum 
have  been  u'^ed  with  jjreat  improvement  of  die  symptoms.  The  crusts 
are  either  dimini.shed  or  disappear  altogether.  Some  writers  recommend 
the  use  of  paraffin  in  melted  form,  althnn^rh  the  datij;er  of  ihroinlM>sis 
is  ever  pi-esent.  M4»re  recently  parafEn  has  been  used  in  soliil  form 
in  order  to  obviate  this  dnnfjer.  A  special  syrinfje,  luhipted  to  the  use 
of  semisolid  paraffin,  has  been  ilevtsed  l)y  l>r.  J.  C  liw-k  for  this  pur- 
po-se.  With  this  device  the  danger  of  thrnmho.sis  h  reduced  to  the 
minimum. 

The  injections  should  be  made  under  IocaI  anesthe-sia.  The  amount 
injected  nt  each  sitting  varies  with  the  friability  of  the  mucous  mem- 
brane. In  some  ca.ses  only  one  or  two  minims  or  grains  should  be 
injectwi.  a  larger  amount  lieing  liable  to  tear  the  mucous  membrane. 
In  other  cases  as  much  iis  one  tt>  two  tirams  ma\  Ix?  injwtwl  f  Kij;.  123). 
'I'he  injections  should  !«•  miule  at  intervals  of  from  five  to  ten  days, 
enouph  time  being  allowed  between  the  sittings  for  the  subsidence  of 
the  reaction. 
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Either  the  inferior  turbinal  (na-sal  concha)  or  the  septum  may  be 
chtLscri  for  the  .nite  of  the  inji-clions.  Tlu-  m-wllt?  shuuM  Ix-  iiilnMjuce<l 
a  hulf-itich  i>r  iudtv  iK-neath  ihf  niucujHTiosteiini  and  n  >*niall  amounl 
of  paraiUn  injected.  It  should  thcEi  be  withdrawn,  a  quarter  uf  an  inch 
and  more  paraffin  injected,  and  so  on  until  the  nee^ile  is  removeii. 

The  efferts  produc-ed  are  a  lessening  or  the  disappearance  of  the  mists, 
a  thinning  of  (he  secretions,  a  sense  of  air  pa-ssJiif;  through  llic  nasal 
<'ha)nl»<'rs,  and  occasionally  Cflema  of  (he  evellds.  The  (jood  eft'ecis 
have  remained  for  a  period  of  Iwo  years  uimI  (lie  ititii<'alion.s  are  that  the)' 
may  last  much  longer.    The  Uiiiien  of  the  nasal  chambers  is  diminished, 
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PM.  us. — p.p.  pMsSn  iBJantvl  lirncktfa  lli«i  miirrwii  of  tht<  Mrptuiii  bd'I  Ihr  inforior  lijrliinntnl 

lioily  III  nimiiliLif  rh.inlii«, 

thus  acmunting  in  a  measure  for  the  lessened  desiccation  of  the  seere- 
lionA.  It  is  al.M*  (|uite  proliable  thai  the  irritation  of  the  jmraffin.  a 
fore^  body  in  the  tissues,  pnwiiioes  incre^ased  hyperemia  and  leuko- 
n-tosis.  Whate^'er  the.  explanation  may  be,  it  appears  that  paraffin 
injwttomi  lienealh  the  muatperichordriiim  nf  the  nasal  septum  and 
iM'iimth  the  nunitiRTiosteuni  of  tlie  inferior  lurbirmte  niHteriallv  iinpn)ves 
the  symptoms  in  alrophic  rhiniti.'*  with  incrustations.  In  tiiose  cases 
»'luT»-iri  the  sinus  origin  of  the  Huppnration  and  crusts  is  in  doubt,  and 
whffTcin  tJie  patient  refuM.'M  operative  inlerfcrence  on  the  sinuses  when 
ihey  are  kiiown  to  be  llw  foc*I  centre  of  the  disease,  paraffin  injections 
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may  l>e  used  with  the  reasonable  assurance  of  an  improvement  of  the 
symptoms,  though  a  cure  may  not  result. 


aUPPUEATIVE  RHINITIS:  NASAL  SUPPURATION. 
(A  symptom,  not  a  primaxy  dueaM.J 

Suppurative  rhinitis  has  been  destTil)ecl  by  varioufi  authors.  nolaWy 
by  Biisworth  in  bis  work  nn  fhc  Di.?ra.ifi  of  the  So»e  and  Throat.  He 
(lejicribed  suppurative  rhinitis  ju  chiUlren  as  a  primarTp'  disease,  wbieh. 
when  neglccteil,  tmuUs  in  atrophic  rhinitis  in  (uhilts.  The  trend  of 
opinion  is  ^'radually  relliuiuisliiii^  the  view  tlial  priiuary  suppuration 
of  the  njisai  rutionis  lucinbrane  is  often  ftiuml.  On  the  eontrunr',  it  is 
beheveil  thiit  it  rarely  exists  except  seeoiidarily  to  siimitls.  IVrsoiially, 
]  hold  the  latter  view. 

Pus  in  the  nasal  chambers  is  present  in  the  later  stajfcs  of  acute  txinTta. 
whieh  is  iiu  iiifcf'tinus  cliseasr  and  is  usually  (.'(implicated  by  a  purulent 
infection  of  the  sinuses.  PiirnlenI  secretions  may  also  nettimpany 
syphilitic,  tuliereulous.  and  gonorrheal  pn)cc.sse.s  in  the  misc.  The 
specific  exanthema  tons  fevers  are  charade  rixed  by  a  purulent  inHam- 
mation  cif  the  nasal  ami  accessorv  sinus  membranes.  The  various 
accessory  sinuses,  when  affected  by  a  purulent  inflnmiuator^'  pwcess, 
discharge  their  punili-nt  secretions  intxi  the  nasii)  passages,  flenerally 
spcahiujr.  if  after  the  nasal  ehiinil>crs  jiiv  cleared  of  pns  !>y  mopping  with 
uotttoii-woiiud  applicat»u-  the  [KIs  reappears  within  a  few  minutes  in  the 
middle  meatus,  it  e<mies  from  the  sinuses  iliscbarging  into  this  meatus, 
naniely,  the  frontal,  anterior  ethmoidal  (iiiclurlin^  Che  bulla  ethnnoiilalis), 
ami  the  sinus  niaxillaris  (antrum  of  Iligbrnore).  Occasionally  one  of 
die  anterior  ethmoifial  cells  disehurges  ihnmgh  the  ituuTor  nuMlian  wall 
of  the  mitldic  turbinate  int<)  the  olfactory  fi.ssure  or  superior  meatus. 
When  ihe  pus  ap]ir'nrs  in  the  sU|)erior  meatus,  it  is  pnibably  from  the 
sinuses  opening  into  ibe  meatus,  namely,  the  posterior  ethmoidal  and  the 
sphenoidal  sinuses.  An  occasional  exception  lo  this  is  when  the  sinus 
maxilluris  (antrum  of  Uiphmorel.  the  ptsterior  ami  superior  median 
wall  of  which  is  in  relation  (n  the  superior  meatus,  discharges  through  a 
perfdralion  into  thesup-rior  UH-aliis,  Snch  a  ciuiilitifin  is  mre,  benee  pus 
in  this  iiu-atns  ns  seen  iu  the  olfuctorv  fi.-wurc  is  generally  imhcative  of 
suppuration  of  the  ixisterior  ethmoidal  nud  the  sphemndal  sinasea.  It 
is  barely  po?i.>iihle  that  there  may  1h'  a  focalized  ulceration  of  the  na^uil 
mucous  membrane  in  the  superior  meatus,  and  that  the  pus  is  from  the 
meatus  rather  than  the  sinuses.  It  appears,  therefore,  that  na.sal  suppura- 
tion is  rarely,  if  ever,  a  primary  disease,  but  that  it  Is  always,  or  nearly 
always,  .secondary  to  souie  oilier  disease  of  du'  mucous  membrane  and 
Ixiiiy  walls  of  the  nasal  chamlwrs  or  the  accessory  sinuses  of  the  nfj.<e. 
Suppuraiiiui  (if  the  nose  as  a  primary'  disease  will  not.  du'refore,  be 
described,  but  the  other  diseases  to  which  it  is  secondary  are  described, 
and  the  reader  is  referred  to  them  for  further  information. 
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Anterior-   Reconstruction.     (H.  W.  Loeb. ) 

On  account  of  the  multiplicity  of  linu,  the  individual  ethmoidal  c«lls  are  not  sbown;  however, 
th«  two  groups  are  repieoented .  the  anterior  beinn  lined  horizontally  and  the  posterior  perpendicu- 
ikrif.  The  left  sphenoidal  sinus  lies  far  iibove  the  right:  its  inner  wall  extends  Blmost  as  far  to 
the  richt  aa  the  outer  wall  of  the  rii;ht  sphenoidnl  iiiniiB. 
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H.  W.  Ix^M'h'.s  |)rtij«'li()ns  of  ilip  sinuses  (Plate  II  and  HI)  show  more 
clearly  than  any  other  work  the  relations  of  the  sinuses  to  one  another 
ami  lo  ihe  stnietiires  of  the  ncise.  Tlie  anteropoHterior  and  latrnil  pn>- 
jections  are  shown.  Plates  IV,  V,  VI  and  VII  alsw  give  a  good  idea  of 
the  distrihn!i<m  of  the  sinuses. 

Skiagraphy.  -The  skia^raphie  plate,  if  the  exposure  is  pruperly  made, 
affords  good  information  cnnccrniiip  the  pn-.semi*  or  alwcncp  of  dis- 
ease in  all  exfi'pt  the  .sjihiiiioi<lHl  .sinus.  It  is  iidI  yet  kiiowti  what  causes 
the  cloudy  iipiK-arantr  when  ihe  sinu.s  is  diseased,  Coakley  says  it  is 
not  known  whether  ft  is  due  to  the  thickness  of  the  inflamed  memlirane, 
to  the  presence  of  pus,  or  to  the  changed  conditiim  of  the  lK>ne.  I  have 
a  skiagraph  of  a  patient  nffet-le<I  wirh  a  severe  ehronie  catarrhal  sinuiti.t 
upon  whom  I  ]HTroriiH>d  a  double  Killiaii  operation,  iu  which  the  right 
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TliB  corrocl  invthod  nl  miikinK  pmnurc  umlur  thi>  floor  a(  Ihe  frontal  aintw.     T*iiMim   b  often 
mndc  uniler  (h«  «j|>ra-jrb4tal  ridoc.  wborvaa  it  itfauultl  hr  laaUc  much  drepcr. 

fn)Titai  siiuis  as  shown  by  the  plale  wa.s  cloudy,  but  les-s  so  than  the  left. 
Upon  operating  the  right  siim.s  wils  found  to  U*  free  of  pus,  and  its 
periosteum  and  mucous  membrane  were  entirely  gone.  'J'lie  bone  wa:s 
chalky  white  and  slightly  rougliened.  The  left  sinus  was  free  of  pus, 
but  wa.*!  filled  with  grannlatinn  ti.ssue  and  vi.stMd  mw-tjus  -tecretion. 
The  patient  had  couiplainetl  fttr  several  months  of  an  acrid  .se<Tetion 
which  irritated  the  rmsal  itmcosa.  This  case  is  cite<l  here,  as  it  is  uni<|Ue, 
and  denionslratcs  thnl  a  fnmtal  sinu:;  devoid  of  memlirane  periosteum. 
ami  jnindent  »e<;retiun  gave  a  clotuly  etfivt  in  the  skiagraph,  though  not 
so  pronounced  as  that  given  by  the  sinus  in  which  the  membrane  and 
grnnnlntions  were  present.    Pus  was  not  present  in  either  sinus. 

Tenderness  upon  Pressure.  -Tenderne.s.t  over  the  frontal  l»ne  is  rmrely 
present  in  frtinial  siiiuilis  except  in  very  »iiite  ca-ses  with  olxstnictcd 
drainage.    Tenderue^^'i  Is  often  present,  however,  when  pressure  Is  oiadf 
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ajB;aiiist  the  floor  of  the  affected  sinus  near  the  inner  angle  of  the  orbital 
cavitv  (Viff.  124).  The  finder  tip  should  Ije  placed  well  under  ihe  roof 
of  the  orbit  and  the  prcssiirt'  dinx-lwi  ii]iward.  I'ain  h  thus  often  elirited 
even  in  chninir  cjitarrhul  ca.ses.  Tenderness  in  this  rcgiuii  docs  not, 
however,  always  indicate  disease  of  the  frontal  sinus,  as  the  anterior 
ethmoidal  cells  sometimes  project  lH'ii(>«th  the  floor  uf  the  sinus. 

^^'hen  such  an  anatomical  deviation  is  prejient  ihe  sur^vn  may  be 
led  to  a  wponR  conclusion.  This  difficulty  may  !»e  obviatwl  by  having  a 
skiagraph  made,  as  it  will  aid  in  detennining  the  position  and  condition 
of  the  frontal  and  anterior  ethmoidal  <el]s. 

The  teiidernexs  present  in  frontal  sinuitLs  is  so  nearly  in  the  saira*  \ios\- 
tion  US  that  in  ethnioidnl  sinuitis  that  ti  cnrefnl  distinction  should  Ix-  made. 
In  ethmoidal  sinuitls  llie  tcnilenH's.s  is  iisiudly  Idcnled  a  little  above  the 
median  pali»ebnil  <-oniinissiitt*  (inrier  cHiitlTU.--)  of  tin-  eye  and  a  little 
dct»per  in  llie  orbital  cavity  than  the  carithus.  'I'he  pressure  sliould  lie 
nwde  inward  toward  Ihe  median  line,  rattier  than  upward,  as  in  testing 
the  frontiil  sinus. 

Redneaa  uid  Swelling. — Uetlne.sA  ami  swelling  over  the  frontal  rei^ioti 
are  only  present  in  severe  acute  inflammation  of  ihe  frontal  sinus  where 
the  tune  is  ntfeeted  by  an  infei-live  osteomyelitis  and  the  skin  has  yielded 
to  the  inflammatory  process.  There  are  [^e^llBp^  a  hnndretl  ca^es  of 
fnintal  (timiidx  in  which  ilie  nxlness  and  swelling  are  alisent  to  one  in 
which  (hey  are  present.  The  day  is  past  when  a  su^je<iii  should  wail 
for  siieh  symptoms  before  deciding  to  o|)ernte  upon  thr  frr)ntal  sinus. 
There  are  other  positive  indications  of  disease  of  die  sinus  to  guide  him 
Ui  a  diagntwis  and  to  a  choice  of  the  ummIc  of  treutuifnt. 

Mtieoos  Di«h*rge.^ While  catarrhal  intlummation  of  the  sinuses  is 
generally  referred  to  in  text-lKwks,  no  clear  idea  of  the  symptomatology 
and  diapxwis  U  given.  The  presence  of  pus  in  the  nose  has  generally 
Ik^u  cinLstdered  an  e<uen)ial  iTpfjuirenii-nt  in  niaking  a  diagnosis.  I 
have  found  it  almost  as  easy  to  diaj^Mwisticate  sinuitis  wilhniit  pu>  as  with 
it.  The  symptoms  arv.  imich  the  .same  hs  those  in  purulent  sinuitis, 
except  that  pus  is  a1>.-«ent.  'llie  secn-tion  i»  mucous  or  MTuniiicouK  in 
character,  and  might  easily  escape  observation.  The  patient  often 
ciimplatns  of  a  burning  sensntimi  in  the  anterior  portion  of  the  nasal 
pa-viiigfts  or  of  fi.tsures  or  excoriations  at  the  niai^in  of  the  nostrils  as  a 
result  of  the  acrid  catarrhal  discharge. 

3«adaclie. — The  patient  generally  c-oniplains  of  frontal  headache 
which  is  limited  to,  or  firiginates  on,  the  side  alTe^-tcfl.  The  headache 
LI  often  mor«?  severe  during  the  night,  esp«-c-ial!y  upon  awaking  while  in 
herl,  or  in  the  morning,  than  at  other  times.  It  is  often  confoun<ie<l  with 
eyestrain.  Headache  due  to  eyestrain  is  generally  relieved  u\xm  closing 
the  eves,  especially  upf>n  retiring  for  the  night.  The  hearlflche  caiised 
by  fnmtal  siiniitis  (catarrhal  or  suppurative)  is  not  aggravatcc]  by  theatre- 
going;  whereas  if  dtie  to  eyestrain,  it  is  thereby  aggritvateJ. 

DioinesB;  Vertigo. — DiKzinew  or  vertigo  of  slight  degree  Is  present 
in  most  cases,  severe  in  others.  It  b  often  present  in  .simple  catarrhal 
inflfuaniation,  as  well  as  in  .suppurative  inflammalion  of  the  frontal  and 
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etliinoidnl  sinuses.  It  is  especially  af^^aviileti  by  sloapiiig,  nr,  ir  in  a 
stooping;  posture,  upon  a-tsuniing  the  erect  pnstiirc.  ("areful  inqinn'  is 
ofLen  necrssary  to  t'Ut'it  lllis  syiiiptDlii,  as  llie  patient  doea  mit  consider 
it  of  Jiiiv  ^ilJnif^(■aIK■e. 

Ocular  Symptonw.— Accortiln;!  to  Fiah,  Zeim,  Wood,  Stucky,  Coffin,  and 
others  (Kye  in  Uelalion  to  the  Sinuses),  infiammation  of  the  frontal  or 
anv  other  sinus  may  ^wc  ris*-  to  morbid  profy-sses  in  any  of  the  structures 
of  the  eye.  ThLs  is  an-(iuiiti*d  for  by  the  free  aiiajiluniosis  itf  the  veins  of 
ihe  sinuses  with  the  ophthalmic  vein.  Congest  ion  in  the  sinuses  rauM-s 
a  like  condition  in  the  eye.  Infection  and  toxemia  are  thereby  favored; 
papillitis,  chorotdilii),  optic  neuritis,  iritis,  keratitis,  etc.,  thus  becominf; 
establishci!. 

Intraciuiial  Gomplicatioiu. — Kxtradurnl  and  brain  abscess,  inrniii^itis, 
and  sinus  thronil>osi.«  may  arise  from  siiuiitis.  Ina-sninch  as  the  posterior 
wall  of  the  fniiitjil  sinus  i.s  tliiiiiuT  than  llu?  external  or  anterior  wall,  it  is 
curious  tlial  intracranial  i-oniplicalions  ar*?  so  rare.  The  superior,  longi- 
tudinal, and  the  cavernoTis  .situis  ixTastnnnlly  iHX'onie  thronilK>srd  in 
frontal  .sinuitis.  Meningitis,  mIhcH  lias  its  origin  In  the  sinases,  is  more 
frequently  rc]>orte(t  now  (ban  formerly,  a  fact  significant  of  a  licMer 
undrrstamling  of  the  snliiect. 

Anterior  Ethmoidal  Sinuses.—The  anterior  ethmoidal  cells  vary 
in  tuiiuber  fnun  Hvo  to  i-ight,  and  are  smaller  than  the  [jostcriiir  cells. 
They  all  drain  itilo  the  niiiidlc  uii-atus.  At^-onling  to  l^igan  Turner,  the 
frontnnaiijif  canal  opened  into  the  infundihuluni  in  about  one-half  of  the 
specimens  examined,  and  directly  into  the  middle  meatus  in  the  renuiin- 
der.  The  finti.'rinr  eclls  arc  se])arat(il  from  the  |K»stertor  cells  by  a  ihin 
transverse  bi>ny|»initi6n.  Theatlm'hmeutof  thernidtlletnrhiuateil  )»odv 
to  the  external  wall  of  the  nose  also  marks  the  line  of  division  Itetween 
the  anterior  and  the  ]Hwlerior  group  of  tvlls.  The  anterior  celLs  lie  in 
front  of  ami  hclow  it,  while  the  posterior  wlls  lie  uUjvc  and  Ijehind  it. 
Clinicallv  the  two  groups  of  ethmoirjal  sinuses  are,  therefore,  dividetl  into 
anterior  and  posterior  cells.  The  anterior  i-ells  belong  to  Series  ],  while 
the  posterior  cells  Iw^long  to  Series  If. 

Accessory  I'thnioida!  sinu.ses  are  aometimeji  present  in  the  midrlle 
titrhinate  ami  in  the  uncinate  prm-ess,  »nd  when  present  drain  into  the 
middle  meatus  and  belong  In  tlie  atuerlor  group  or  S*Ties  I. 

The  upper  wall  *tf  the  ethinoi<Ial  celU  is  a  rather  dense  hut  thin  plate 
of  Ijtinc.  The  cribriform  plate  is  not  covere<l  by  die  cells,  but  is  freelv 
expose*!  in  liie  attic  of  the  nose.  While  the  Ixjiie  is  dense  anil  not  ea-tily 
fractnre»l  bv  onlniary  foreo  exerted  during  an  operation,  its  nunieroii3 
openings  render  it  a  jjossible  nlriiim  for  the  eonveyanee  of  infection  to 
the  meninges.  The  outer  wall  of  the  ethmoidal  sinuses  is  the  o»  planum 
or  lamiuft  papt/rrtceo  of  the  elhinordal  ami  the  lacrymal  lM)nes.  Theje 
plates  of  the  Iwue  are  exlreuw-ly  thin,  and  form  tlif  iruier  wall  of  the 
orbital  cavitv.  Should  thi^  pinie  (if  Iwute  lie  perforated,  orbital  cellulitis, 
with  prolrusicm  of  the  eyelNill.  might  result.  In  two  of  my  ca.ses  orbital 
emphysema  followeil  the  ethmoidal  operation. 

In  Fig.  125  is  sliown  a  cose  of  ethmoidal  suppuration  in  K-faich  tfae 
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lucryinal  bone  was  carious  and  pfrfomUN].  \\Tii'ii  first  seen  there  «-a*i 
a  (aiye  inp[>[e-like  pntje<-ti(>ii  of  the  skin  at  the  tuner  iiii^le  <jf  the  orhit, 
or  latenJ  widl  of  the  nuse,  in  this  rejrion  The  nf.'hl  evelid  wa."  swollen 
and  cioscil,  while  tin-  left  wu.s  less  swollen  aiwl  [mrtially  claswl.  The 
upf>er  mitl  lower  litis  of  Ijuth  eyes  were  dist-oUired  jjurple.  I'rotrustoii  of 
the  eyelxills  waa  absent,  as  orbital  eelliilitts  was  not  present.  Had  the 
pfrforaiion  (M'eurred  more  p«>steriorly  {hniii}.'li  the  as  planum,  orbital 
c-cllulilis  would  in  all  prol»ttl>ility  have  weiirrtxJ. 

'llio  patient  hail  a  similar  attack  one  year  previous  to  tliis  one.  The 
sw-plliii^'  suliitidei],  but  the  nasal  discba^^  continued,  and  the  eye  wa.s 
uuconif or  table, 
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Samn  r-iun  nix  iliiyii  «[I>it  upnrnttiiii.  F.xtcrfi*! 
WDUnd  icnuluDlly  flltnct  jn  by  frnmuljoloti  uid 
becoiDO  elc*ed  in  l«o  montlu.    (Auttior'*  eue.t 


T^pycBu  df  ihF  eiAtboidal  linnMa.  wkh 
pwrtnmuiHi  Uuouxfa  the  UrrymnJ  pl>l«  ut  th* 
Innar  c^atltiu  of  lh«  rixkt  eye  ami  marked 
buUnc  •!  tbi«  poinl.  Both  upiwr  ryelMk  are 
vdftnnitnM  and  purple.  'Die  ri^rt  vyt  ■  mn- 
Ur«ly  elaa*d.  l)w  tnlt  atinnM.  On*  ymt  pre- 
VMwulV  Iwd  ft  simiUr  uli*ck  foUoiiittf  oniulet 
tmrrM.     lAutlwr'B  oaaaj 


SkJapraphs  showed  marked  eloiulim-ss  in  the  ethmoidal  n-jjion  on  the 
righl  side,  while  on  the  left  It  was  less  cloudy.  The  frontal  sii!U>es  were 
alvipnt,  or  if  present  were  very  .small.  The  lower  nueatu.'*  of  the  nose  wa,s 
t|uite  o|»en.     Fnoiital  lie-udaelie  aiwI  dizzine-ss  wure  pn^niinenl  .HyiTipttims. 

The  nippk'-like  prnji-ction  wa.s  ineisc<l  at  onre  and  tiischar)ied  a  half- 
ounee  of  thick  yellow  pus.  ( )ri  the  follo«iiip  day,  unik-r  general  anes- 
thesia, the  region  was  ex|>osed  by  an  external  skin  incision  extending 
from  a  point  below  the  nipple-like  tumefaction  to  the  middle  of  ihe  ri^ht 
eyebrow.  The  lacr\-nml  l»i>ne  was  almost  entirely  deslntvetl  by  necrosis. 
Tlie  frontal  pnK-ess  of  the  maxilla  was  ri'moved  with  rongeur  forceps, 
ihil*  fully  exposing  the  anterior  etlimoidal  celU  to  operative  Interferem* 
ITie  entire  ethmoidal  labyrinth,  including  the  mitldle  turbinate,  waa 
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removed.  A  ourette  (Fig.  127)  was  also  useti  through  the  anterior 
riRsai  oppnintf,  to  make  sure  that  no  remnants  of  the  cells  were  lefL 
The  cranial  plate  and  the  os  planiiin  wenr  carefully  hut  choniughlv 
curett*^!  until  they  wvrv  sniooth. 

The  left  aide  was  operated  on  through  the  nose,  the  middle  turbinate 
and  the  ethmoidal  cells  being  removed  in  their  entirely,  in  so  far  as  they 
could  bt^  rcathi'd  with  the  curettt  by  this  route. 


PlO.  t2T 


Th«  author"*  cthtnoid  eurtptt«. 
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1^.  133  shows  the  patient  one  week  after  o|)eration.  The  edema  and 
disc(>li)ration  of  tlie  eyelids  had  entirely  disappeann],  and  tin*  nvkiind 
in  tiie  lacryiuul  region  on  the  right  side  permitted  a  clear  view  of  the 

interior  of  the  ni».s«'.  The  marked  change 
iti  llitr  fiu-iid  expreii.sion  is  .suH?estivc  of  the 
inipnive^l  rnmiitinn  r»f  the  piitient. 

The  Maxillary  Sinus  i  Ajitrum  of  Hlgh- 

morei.— Tin.'  umxiUary  sinus,  tlie  third  and 
iii>vt  >iiius  Iwlnngin^  to  Series  I,  Ls  the  largest, 
and,  aeconling  to  the  prevailing  opinion,  is 
more  fretiueiitly  diseased  than  either  of  llm 
other  sinuses  in  IkuIi  series.  Personally,  I 
tjue-slioii  this  ^taleuient,  as  aix-onling  to  my 
own  ol>ser\'ations  the  ethmoidal  and  frontal 
sinuses  are  more  frequently  involved.  Our 
knowledge  of  the  symptomatnlogy  of  disease 
of  tln'siiinsi's  ingoiu-ral  liii.^  greatly  iiien-jised 
during  the  past  five  or  ten  years,  with  the 
result  that  ethmoidal,  sphenoidal,  and  frontal 
sinuitis  are  diagnosticated  twenty  times  as 
often  as  they  were  ten  years  ago.  ^\'hilc 
the  antrum  is  still  o  frequent  seat  of  disease, 
the  ethmoidal  and  the  fmnljil  sinus  occupy 
a  mon-  iinporiaiit  place.  The  dingiiosts  of 
antral  inlluinuiation  has  been  understood  for 
ninnv  years,  and  this  has  given  rise  to  the 
impression  timt  it  is  much  more  common  tlian 
inflammation  in  the  other  sinuses.  It  may 
l>e  infectml  from  the  nose  or  the  teeth,  the 
cases  proliably  Iwing  alwut  equally  divided 
Ijetwccii  tlicsr  two  sources  of  infeciinn.  On 
account  of  the  dental  origin  of  so  many  cases 
of  maxillary  siniiitis,  it  Ls  more  often  affected  singly  than  either  of  the 
odier  siniuesi,  in  which  the  infection  is  almost  always  of  nasal  origin. 


Showinc  Ibn  thin  orliit(t-«th- 
aioidul  walJ  piiriiiilty  'l««ln>)ratl- 
Ihiriiia  rlhnuii'lllia  tliU  wnll  m»y 
fas  broken  or  prrforatMj.  anil  ipv* 

riaa  to  orbital  c^luiilia.    CAuthw'a 
■pccimwi.) 
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\Mien  the  infection  is  of  nasal  origin,  finite  naturally  more  than  one 
group  of  sinuses  is  simuUitncHiusly  titfei-ted. 

The  ostium  maxitlare  is  sidintcd  in  the  upper  portion  of  the  na-so- 
antml  wall  a.s  fur  reniuved  fnitii  tin*  lloor  of  the  sinus  a&  [KLssible.  This 
apparently  remlew  the  drainape  of  ili«-  setTftions  quite  difficult  or  impos- 
sible, except  OS  they  overflow  when  the  nniruni  is  fillet).  'I'his  is  not  the 
case,  however,  a.f  there  is  but  little  secretion  in  the  sinus  in  health- — iijily 
enough  to  IcM-p  the  mucous  membrane  moist.  The  epithelium  of  the 
antral  niucuus  inenibrane  is  of  the  nimlifit-i  ciliateil  columnar  variety, 
though  it  U  hut  slightly  developed  and  in  p.itch<^'s.  The  wave-like  motion 
of  the  ciliie  aids  in  carrying  the  .scanty  secretinn.s  to  the  ostiuui  umxillare 
at  the  top  of  tlie  »inus,  where  it  Is  disclmrged  through  the  tnfundibiihim 
into  the  middle  mcatu.s. 

In  the  course  of  severe  or  loiig-eontinued  inflaranrntioii  of  the  niucou.s 
memlirane  of  the  antrum,  the  rilln-  arc  injunvl  or  destroyed,  and  the 
»ivn.>tion.s  a.n\  retjiiiuil  iu  llie  antnini  iM-cau.sc  (hey  art-  not  carried  to  the 
o.'«liuiii  niaxtllare.  'ITie  secretions  are  greatly  incrcaset!  in  ttuaiitily,  a 
fact  which  still  further  teiuh  to  pnjniote  the  occumulattun  within  the 
sinus. 

The  secfiud  hirnspid  and  the  first  anci  second  molar  teeth  are  in  close 
relation  to  the  lloor  nf  the  sinus.  Indeed,  diey  Mmietiiues  project  into 
itl»c  tjony  cavity,  being  only  covered  by  mucous  membrane.  A  suppura- 
tive process  around  liie  nK>t  of  either  of  tiic-sc  ttrlii  might  n-asily  affect 
the  mucous  membrane  of  the  sinus  tlimugh  the  lyntpliatics  and  blood- 
vessels. Indee*l,  an  infccticm  of  (he  crown  of  the  teeth  may  extend 
rthrough  the  tymphattes  to  tlic  antrum. 

The  superior  wall  or  roof  of  the  simis  is  crossed  in  its  central  portion 
hy  the  infra-orbital  nerve,  which  lies  in  a  gnuive  on  the  bnnid  tnferior 
siile  of  die  plate  «»f  litme.  It  is  coveretJ  by  luuwms  uieiiibrone,  and  may 
be  easily  injure*!  during  the  curettcmcnt  of  the  sinus. 

As  it  is  a  nerve  of  .sensation  rather  than  of  motion,  it  regenerates 
readily  after  Wing  injure<l,even  if  long  portions  of  ilare  removed.  Motor 
ner%-es  do  not  thus  reiulily  repair. 


SERIES   n 

Series  II  is  eonipn.sed  of  the  po.sterior  ethmoidal  and  tlie  .sphenoidal 
[Btnuses.  and  tht.-ir  nsici  i.p<-n  Into  the  supi-rior  meatus  of  the  nose. 

Posterior  Ethmoidal  Sinuses.— The  |>ostcrior  ethmoidal  are  u-sunlly 
fewer  in  nuuiWr  and  larger  in  ?>i/e  tliiin  the  anterior  ethmoidal  cells. 
Sometimes  they  occupy  nearly  all  die  i'thin4)i(hd  labyriiirli,  extcniling 
(u  the  anteiiur  pr^rtiou  of  tlie  nose,  and  stmielimes  the  anterior  cells 
extend  backward  almost  to  the  sphenoidal  lK»ne. 

'ITie  o.stia  open  into  the  posterior  portion  of  the  .superior  meatus  and 
drain  upon  the  po.sterior  half  of  the  nndille  ua.-ial  concha  itiirhinated 
bodv).  Xs  the  middle  turbinate  .slope.s  slightly  downward  and  buckwnrd, 
the  secretion  flows  towanl  the  p<Hlerior  choaita,  though  it  alM>  fhiws 
over  the  median  border  of  the  turhiniite  through  the  olfactory  fissure  or 
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space  tietween  the  turbiniiteaiid  the  septum,  hence  a  purulent  seeretion 
in  ihc  olfuctiiry  fissuw  \h  u.suallv  imiiaitive  of  posti'rior  ethmoidal  suppu- 
ration. It  nmy,  however,  indicale  sphenoidal  disciisc.  <ir  a  oiniltined 
cmpvema  of  the  ethmoidal  and  sphenoidal  sinuses.  'Vhc  secrettoiLs  mav 
also  l»e  fort-ed  intu  this  pij^itiun  fmni  llie  middle  meatus  by  snuffling  the 
nose. 

The  ostia  of  the  posterior  cells  are  not  visible  by  either  anterior  or 
posterior  rhinosc()py,  nor  are  they  atx-eMsible  to  the  probe  or  cannultt. 

The  sjinptonis  of  po.sTorinr  ethmoidal  stippurattnn  are  not  so  distinct 
OS  those  in  either  of  the  eells  comprising  Series  I.  As  (he  p(»slerior 
cells  are  dwply  situate*!,  externa]  remlerneas  is  not  presonl.  Rxoph- 
thalmos  may  result  fnun  tiw  ri-tentitui  of  the  purulent  .secretion  in  liic 
cells,  the  us  pianuin  foret^l  oulwanl  In-hind  the  eyelMlI,  causing  it  to 
protrude  forward.  'J'his  also  ^ives  tisc  to  diplopia  and  strabisnuu  and 
to  a  drcumscribwl  Wsual  field,  especially  for  colors.  'l"hc  ocular  dis- 
turbances are  extremely  rare  In  pro|)ortion  to  the  numl>er  of  cases  in 
which  the  poslerior  cdinioidal  cells  are  discajicrl.  .Awtirtling  to  my 
own  clinical  observations,  the  ethmoidal  sinuses  (anterior  and  po-itcrior) 
ore  more  often  diseased  than  the  maxillary  sinus,  which  is  ^nerallv 
rt^arded  as  the  most  frecpiently  afTecleiJ.  The  ethmoidal  sinuse.*:  are 
so  situated  in  the  upper  and  narrow  portion  of  the  niLsal  rhamU-rs  that 
H  miKieralt^  deviation  of  the  septum  or  an  enlarpement  of  the  middle 
turbinate  closes  the  olfacton-  Hssurc  and  tliiis  bhicks  ventilation  and 
drainage  of  (he  supi-rinr  meatus  and  acec-s-sory  cells.  For  thew  reasons 
tlie  posterior  ethmnidul  cells  are  uften  the  seat  of  disease. 

The  secretion  in  the  poslerior  portion  of  the  olfactorj*  fissure  is  sig- 
nificant of  ethmoidal  suppuration,  thouj^  the  pus  may  come  fnun  the 
sphenoid.  Indeed,  the  jM>sterior  ethinindal  and  sphenoidal  cells  are  so 
cioselv  associittiHl  that  when  one  is  disea-scd  IkjiIi  are  often  affected.  A 
pjstrhi[iosct>pic  e.xauiiimtiun  showing'  punilcnt  secretion  ou  top  of  the 
middle  turbinate  is  almost  certain  evidence  of  disease  of  the  posterior 
ethmoidal  and  sphenoi<htl  cells.  Trusts  and  secretions  in  the  vault  of  the 
cpipharvn\  are  likewise  indicative  of  the  same  affection. 

Sphenoidal  Sinua.  -  The  oxiium  .ipheutiiiiaU'  is  situated  in  the  ante- 
rior wall  of  the  sphenoidal  sinus  near  the  ti>p  of  the  Cinity,  thoufih  it  In 
occa.sionally  a  litdc  lower  do^n.  It  is  near  tiu*  .septum  of  the  nose  and 
is  hidden  from  view  by  the  close  approximation  i>f  the  middle  turbinate 
to  the  septum.  If  there  is  miirkeil  !itn>phy  of  the  turbinate,  or  if  the  sep- 
tum deviates  \a  the  opposite  .side,  it  may  W  seen  by  anterior  rhinoscopy. 
The  opening  varies  frt>m   J  to  4  mm.  in  diameter. 

The  purulent  secretion  flowing  from  the  ostium  either  drains  directly 
through  the  posterior  choana  into  the  epipharynx  or  on  to  the  posterior 
end  of  the  midflle  turblnnle.  Ocular  inspei-lion  can  usually  only  be 
made  after  the  removal  of  the  entire  middle  turbinated  Ixnly. 

'I'he  pain  or  hea<liiche  occurring  in  -iplienoidal  inflammation  is  usually 
felt  in  the  occipital  region  on  the  airo*.'ted  side,  though  in  .some  cases 
it  is  diffu.^  and  ill  defined.  Catarrhal  inflammation  causes  thr  $ame 
headache  as  .suppurative  InHammation,  though  it  may  not  be  ao  severe. 


Digitized  by 


.oogic 


niFFERFNTIAl  DrAG.\OtilS 


160 


The  ocular  symptoins  usually  ascribed  to  suppuration  of  the  sphe- 
noidal sinus  are  Inose  depenrlent  itpun  thp  wmprcssion  of  the  optic 
ami  oculomotor  nerves,  'riu'  o))tIi;  niTVc  pa.s.si"s  ovrr  llif  nnif  of  llit- 
sinu>i,  hence  in  clowd  empyema  in  which  tlie  tbiu  bony  wall  of  the  roof  is 
aoftened,  compression  or  even  ties t ruction  of  ihe  optic  nerve  miiy  take 
place.  Optic  tieurilis  may  be  followed  by  alropliy  and  blindness.  Optic 
nf'uriti.s  may  l)c  toxic  in  origin,  the  noNa  4)ri;(jinHtinK  in  the  infet-twl 
sinuses.  1  have  .seen  .sevend  cases  of  neuritis  and  ltlindne.ss  which  were 
apparently  of  toxic  origin,  as  there  was  no  retention  of  secretion.  If  tlie 
pre-ssure  reaches  (he  sphenoidal  ris.siirc,  the  cM-rdorncitor  nerves,  the  third, 
fourth,  and  .sixth,  bea>me  irivolvwl  and  strabismus  in  some  form  follows. 
I  niense  neuralgia  may  result  from  a  neuritis  of  (he  ophthalmic  division  of 
Uie  fifth  nerve. 

Other  ocular  Ic-fions  arising  in  the  c<»nrsr  of  inflammatory  diseasej!  of 
this  and  all  the  other  sinuses  are  referred  to  in  the  paragraph  on  the 
Eve  in  UeUtion  to  the  Sinu.ses. 


DIFFERENTIAL  DUGNOSIS 

To  illustrate  the  methwls  of  ditt'ercniial  diagnosis,  ft  series  of  hypo 
tlietical  ease^  will  l>e  given,  a.'i.suining  tlie  symjilonis  eliaraeteriNtie  of 
the  simple  and  combined  empyemas  of  the  various  sinuses  in  the  open, 
closed,  and  latent  forms. 

aimpie  empt/ema  refers  to  those  eases  which  are  limiteil  to  one  group 
of  cells,  a*  the  niaxiMan.-  sinus,  frontal,  anterior  ethmoidal,  posterior 
ethmoidal,  or  the  sphenoidal  sinus. 

Open  tmptjrma  refers  to  an  empyema,  either  simple  or  combined,  in 
which  the  ostia  are  open  and  permit  (»f  drainage  and  ventilation. 

i 'iifsnl  rmpjfnmi  refers  to  tliose  cases  tn  M"liich  tlie  ostia  art*  dosed  by 
pathologicid  changes  and  the  secretions  arc  retained  and  eau.se  pressure. 

Latent  empyema  refers  to  those  ca^es  in  which  tlie  ustia  are  open,  but 
the  ieccrelion  \s  w  slight  that  it  is  not  demonstrahle,  except  hy  irrigation 
of  the  affected  sinus. 

The  ostia  of  the  sinnses  are  so  silnate<l  that  they  drain  into  either  the 
middle  or  the  superior  meatus  of  the  ni>se.  The  sinuses  .sititaiiil  aii- 
IrrirtHv  drain  into  the  middle  meatus,  wliile  those  situated  posteriorly 
drain  into  the  superior  meatus. 

'I'lte  anterit>r  gnaip,  or  those  draining  into  the  middle  meatus,  are  (lie 
antrum,  the  frontal  and  the  antcnor  ethmoidal  cells.  The.se  have  been 
designated  by  Hajek  as  Series  1. 

The  posterior  group,  or  those  draining  intf>  the  superior  meatus,  are 
ilie  pii-iterior  ethmoidal  and  the  s|)lienoidal  siini.ses.  'I'hese  are  ilesig- 
nated  as  Series  II.  For  the  sake  of  brevity  and  clea^ne.s^  these  terms 
wilt  be  continued.  Having  defined  the  terms,  we  ar*-  ready  to  recite  a 
Aeries  of  bypotlietieal  ca.ses,  illustrative  of  tlie  symptoms  and  procedures 
neectsvT  to  arrive  at  a  positive  ditfereniial  diagnosis  l>etween  empyema 
of  the  tbtIoiu  sinuses  or  combinations  of  them. 
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Case  T. — (a)  Unitaterai  disrhargc  from  the  mwe. 

(b)  X(i  pain. 

(c)  Subjective  fetid  odor. 

(d)  There  is  an  uk-er  at  the  root  of  tlie  second  bicuspid  tooth  on 
side  uf  the  nasal  liiKchai^. 

(e)  Anterior  rhinoscopy  shows  pus  in  the  middle  meatu.'i. 
The  (H)nehi.sion.  I)a.s«i  ujjon  the  alio^e  data,  is  that  one  or  more  of 

anterior  group  of  eells  Series  I.  is  involvwi.  While  the  ult-cnuiH  hicujrpic 
suggests  the  antrum  a.s  the  sinus  niosl  proluihly  affected,  it  is  bv  n 
means  provwJ  nor  are  tlie  frontal  and  anteri«ir  ethmoidal  sinuses  kivowt 
to  be  free.  To  differentiate  still  further  the  focal  centre  of  infectioi 
the  following  procedure  must  be  instituted: 


f^ 


IniiodudnK  a  ttocKr  mad  eannula  into  tb«  maxttliiry  Bntnun  twDeath  lh«  infMlor  tiBtmaU 

dJBRUMMc    purpuM*. 

Hemove  the  xeerctions  from  the  middle  meatus  with  the  douche 
a  eolton-wound  probe,  and  plnee  the  patient  in  Kscat's  position,  i.  f^ 
the  hea<l  thmwii  fcmvanl  with  iho  affecieil  side  turned  upward  tu  hdpJ 
the  How  of  pus  from  the  antnuii.  After  the  patient  has  remained  in  this 
position  fur  a  few  minutes  the  middle  nn-atus  shotdd  be  reexamined, 
and  if  pus  ts  foiint],  the  antrum  is  pnihahly  inv<ilved.  This  is  not  al>- 
solutely  pstalili.shed,  however,  as  the  pus  might  have  oume  from  the 
frontona.sal  eanal.  To  establish  still  further  the  diairnfisis,  introduce  ■ 
cannula  and  (roear  through  the  nasivanlra!  wall  in  (he  inferior  meatus, 
under  cocaine  anesthesia  (Fig.  129).  and  irrigate  the  antrum.  If  pus 
is  found  the  antrum  is  involved.  The  diagnosis  is  not  yet  complete, 
as  it  remains  to  l>e  demonstrates!  whetlier  the  fn>ntal  and  anterior  etti- 
moidal  cells  arc  affected.  If  after  thorough  irripntion  of  the  antrum  pus 
dt>es  not  reap[*ear  in  the  middle  nieatus.  the  pn)iHibilities  are  strongly  in 
favor  of  a  simple  empyema  of  the  antnun.  Thh  is  tnie  in  view  of  the  fact 
that  the  How  of  pu.s  fmm  the  frmlai  sinus  is  nearly  constant,  as  Ua  outlet 
when  the  patient  is  in  a  sitting  posture  is  usually  in  the  most  dependent 
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portion  of  the  simis.  In  this  case  pus  does  not  reappear  in  the  middle 
■  iDeatUS  fur  several  hours,  unless  the  patient  ussLiuie»  Ksi'at's  ptjsitiun, 
'hence  the  condition  is  pmhahlv  a  simple  einpyenui  of  the  aninim. 

To  strenifthen  the  diagnosis  still  hiTtht:r,traiisiUuniinattoii  of  ihv  antruiu 
and  frontal  sinus  should  1>p  performed.  If  the  side  involved  shows 
^opacity  over  the  lower  eyelid,  a  nnn-liiniinous  pupil,  and  (he  ali.seiice 
of  the  sense  of  light  with  the  eyes  closed,  empyema  of  the  atitniui  is 
indicatnj.  If,  in  addition,  transillumination  <if  (he  frontal  sinus  is 
negative,  the  diagnosis  of  a  simple  empyema  is  fairly  well  established. 

The  anterior  ethmoidal  cells  are  still  tn  he  considered,  'i'ransilhimina- 
tion  does  not  help  us  here,  'i'he  hulla  cthinoidalis  Iwlinigs  to  llie  anterior 
ethmoidal  cells,  and  if  it  is  enlarged  towani  (he  st'ptiini,  or  downward 
against  the  uncinate  process,  it  is  prubahle  that  the  anterior  etlimoidal 
cells  are  involved. 

If  pus  is  removed  liy  irrigation  from  the  frontal  sinus,  the  case  is  one 
of  combined  empyema  of  Series  I.  Skiagraphy  shows  the  frontal  and 
ethmoidal  area.s  clear  while  (he  antrum  upon  the  affected  side  is  cloudy. 

Diagnoaia.— Simple,  opi-n  empyema  of  the  nia.\illan-  antrnm. 

Case  II. — (a)  Unilateral  discharge  of  pus  fnuu  the  nose. 

(6)  Dull  aching  pain  in  die  left  cheek  bone. 

(c)  Pus  in  the  middle  meatus. 

(d)  Slight  (enderness  over  the  cheek  l«*ne  on  pressiire. 

(e)  Case  under  obser\'alioii  for  .several  day.s;  pus  not  always  found  in 
the  middle  meatus. 

(/)  Outer  nasal  wall  on  left  side  bulges  toward  septum. 

(^)  Pus  occasionally  discharged  in  great  ([Uantitles,  after  which  the  dull 
ache  in  the  malar  region  is  relieved. 

After  performing  the  procedures  deiseribed  in  Case  I  the  punilent 
secretion  is  excluded  fn)ni  the  frtnital  and  anterii>r  ethmoidal  cells,  and 
is  localiiied  in  the  maxillary  antrnni.  The  reteiilinn  of  the  piinilctil 
secretion  gives  rise  io  llie  pain  and  temlerncss  over  tJie  left  clitrk  Ikmic 
and  tn  the  bulging  of  the  outer  nasal  wall  toward  the  septum.  At  times 
the  prej>siipe  of  the  purulent  secretion  was  great  enough  to  force  it  eitlier 
thrttugh  Uie  ostium  niaxillare  or  the  accessory  ostia,  whirh  were  closed 
by  the  swullen  mucous  memhmne.  The  pain  cau-sed  Iiy  the  pn'ssure  was 
relieved  after  each  spontaneous  disciiarge. 

DiajTDoalB.— 'iliis  is  a  ease  of  simple,  closed  empyema  of  the  antrnm. 

Cask  III. — (c)  No  na-sal  di.scharge. 

(ft)  There  is  a  previous  historj'  of  na.'ial  discharge  frt>m  the  right  side. 

(t)  Frequent  attacks  of  frontal  headache  on  the  right  side. 

(rf)  Menial  depression. 

(e)  Apmsexia. 

(f)  Transillumination  of  antnmi  and  Frontal  sinus  is  negati^-e. 

(g)  Vms  not  present  in  either  the  mifldle  meatus  nr  the  olfactory  slit. 
(A)  Irrigation  of  the  sinus  through  a  puncture  in  tlie  inferior  meatus 

(Pig.  1281  show.«  a  very  small  amount  of  pus. 

(i)  Irrigation  of  tlie  frrmla!  and  anterior  ethmoidal  cells  is  negative. 
(/)  Irrigation  of  antrum  continued  until  pus  disappears. 
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(Je)  Siipra-orhitfJ  pain,  nicntnl  Hcprrssion,  antl  nproscxiti  di-sappear. 

(/)  Ski:i4,'rapli  .shows,  tkmdiiiess  uf  mitral  uvea,  while  Uie  fruiital  and 
eUiiiioitl:)]  an-  civixr, 

DlagnoBis. — ^I^utciit  empyetun  or  the  luiLxillar)*  sinus. 

Cask  IV. — (a)  Unilatcnil  nasal  "lischHrge. 

(&)  S\iprB-<irbital  puin  and  tendt'm&*s  on  pemission. 

(e)  Pressure  oil  ihe  roof  of  ihc  orbit  (floor  of  frontal  sinus)  elicits  pain. 

(d)  Pus  present  in  the  niidHle  meatus. 

{e)  When  wipt-^l  away  it  reappejirs  aft^'r  u  few  niiiiiilt'.s. 

(J)  Est'alV  po.'<ilton  uf  ihe  head  has  no  influence  on  the  flow  uf  pus. 

ig)  Lyinp  upon  the  hark  checks  the  fiow. 

(h)  Frontal  headache  befjinning  on  the  affected  side,  more  nmrked  in 
the  morniiij;. 

(i)  Dizziiies-s  upon  stooping. 

(j)  'IVansillumination  -^hows  the  cre.scentic  tight  over  the  lower  eyelid, 
the  red  pupLJIary  reflex,  and  llie  sen.se  of  li(,'h(  in  Udli  eyes  with  the  lids 
closed. 

(Je)  Trunsillumination  of  the  frontal  sinus  seems  to  .sIhiw  diininislieil 
luminosity  on  the  affected  side,  althouf^h  the  difference  between  the 
two  might  easily  bp  jicr<mnt«l  for  by  anatomieal  variations. 

(_i)  Puncture  of  iimxillary  sinus  tJircu^'h  the  inferior  tiiuitu.s  iie^tive. 

Fm.  ISA 


frontal  •inut  cttunuUi- 

(m)  The  cannula  (V^g.  130)  is  introduced  into  the  frontonasal  canal 
and  irri^aiiiMi  through  it  brings  pus.  Pus  reappears  in  the  middle 
meatus  in  u  few  minutes. 

(rt)  8kiagmphs  .show  cloudiness  of  the  frontal  sinus,  the  ethmoidal 
and  nntnnn  beiii^  dear. 

Diagnosis.  -  Simple  open  empyema  of  the  frontal  sinus. 

Cahi:  \'.— ^aj  Cflnslant  na-sal  discharge  on  the  right  side. 

(h)  Supra-orbital  headache  on  the  right  side. 

(e)  Tendrrrie-ss  and  swelling  over  the  right  eyebrow, 

((i)  Anterior  rhinoscopy;  septum  deviated  to  ri^rlit  in  the  region  of 
the  middle  turbinate.    Polypi  in  the  middle  meatus  on  ripht  side. 

(e)  Pnjtx;  shows  polypi  attached  to  uncinate  proce.s.<t  and  the  middle 
tiirbinal. 

(J)  Provisional  diagnosis:  Scries  I  involved,  probably  localixefl  in  the 
frontal  or  the  fr<'nt:»l  and  anterior  ethmoidal  sinuses. 

{g)  'PransiliuminHtiiin  of  miixillar}"  sinus  shows  faint  crescent  and 
pupillary  rcfle\.    Frontal  sinus  opaque. 

(A)  Pob-pi  removed. 

(0  Maxillari-  Mnu.s  punctured  thnmgh  inferior  meatus  and  odorless 
pus  is  washed  out. 
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(/)  Frontal  sinus  bripited  throuuli  cannula.    Pus  abundant. 

{k)  Fruntal  sinus  irrigated  daily,  ua-xillary  occasionally;  pus  absent 
in  maxillary  after  ihr  first  irrigiilion. 

(/)  At  end  of  six  weeks  frontal  sinuh  still  dis<'hnr^os  pus. 

(tn)  Uadical  external  operadon;  caries  and  polypi  found  in  frontal 
sinus. 

Diagnoftis. — Empyema  of  fnmtal  sinus  with  secondary  involvement  of 
the  maxillary  sinus,  which  acts  as  a  reseiroir,  hut  is  ruit  Ji  focal  centre 
of  disease. 

Cask  W. — (o)  Patient  ootnplnin.s  of  punilcnt  crusts  in  the  rtpht 
ntislril  and  in  the  epiphai-ynx  on  rising.  Hawks  up  crusts  from  the 
<?piphark"nx. 

{h)  Dull  headache  variously  located;  sometimes  it  is  frontal,  then 
vertexinl,  unci  dien  occipital. 

(c)  Mental  depression  and  aprosexia. 

(rf)  Anterior  rhinoscopy;  seplimi  deviate<l  to  right  in  region  of 
middle  tnrhinal.  Olfactnr.'  sh't  narrow  and  filled  with  pus  and  crusts. 
t^imdl  polypi  -springing  fntni  HlM)ve  tlu-  middle  inrliiiial. 

(f)  Pasterior  rhinosenpy  shows  pnrulent  secretions  flowing  over  the 
I  posterior  eruluf  the  right  miildlelurhinal  niid  die  po>«teriorcpiphar)'ng('al 

ill.  Cnists  not  foiiml,  a--*  they  form  at  night  when  the  pC)sition  of  the 
head  and  the  i|uietnes.s  of  sleep  favor  accumulation. 

(j)  Middle  meatus  free  From  pus. 

iff)  Pmvisinnal  diagna.si.s:   Knipyrnia  of  Scries  H. 

(A)  A  CHmiuta  is  luLssitl  into  tlie  sphenoidal  sinus  through  its  ostium. 
Irrigation  sIkims  no  ytMs. 

(T)  \  curved  silver  prolie  inlnuhiccd  through  the  olfactory  sEit  shows 
bare,  nnigh  lK>ne  in  die  superior  meatus. 

Dia^osls. — <^)pen  empyema  of  the  [Kwterior  ethmoidal  cells.  The 
irrigation  of  the  spheiKudal  siim.s  eliniinati-s  it  fmm  consideration,  and 
a-'i  Series  II  is  only  ounposeil  nf  ihe  sphenoidal  and  [xjstcrior  eth- 
moidal sinnsi-s,  the  empyctim  is  hifaicd  hy  exclusion  in  llic  [Ki.slerior 
.«thmoidal  cells.  This  is  still  furilier  suhstantiated  by  die  presence  of 
Tbare.  rough  Ixjne  in  ihe  sujX'Hor  niealiis. 

Cask  VII. — (a)  Patient  fom[>liiiiis  of  the  fonnatinn  of  crusts  in  ihe 
epipbarynx,  also  of  postnasal  "dropping." 

(0)  A  subjective  sem*  of  odor  is  present,  even  in  the  absence  of  such 
an  odor 

(r)  Vertcxial  awl  occipital  hiwlachc. 

{d)  Field  of  vision,  especially  for  colors,  diminished. 

(e)  Mental  depression. 

if)  .\iiterior  rhiwx'tcopy;  olfactory  slit  occa.sionally  filled  with  pus, 
though  it  is  usually  clear. 

\g)  Probing  .-ihows  die  mucous  membrane  of  tlie  snperior  meatus 
intaet.  while  probing  of  the  sphenoid  sinus  shows  roughened  bone  and 
falec<ling. 

(A"!  Posterior  rhinoscopy;  purulent  secretions  on  ptsterior  end  of  right 
middle  turbinated  body  and  upon  the  posterior  wall  of  the  epipharyiu. 
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(i)   Irrigation  of    the  sphenoidal    sinus  shows  pus  in  considerable 

qunntitics. 

(;'}  TraiLsillumiiiatioti  uF  i[iiixtllan'  ami  frontal  sinuses  nef^tive. 

[k)  Examination  nf  the  fnnrlns  ncnli  shows  sllclu  papillitis. 

Diagnosis.— <*[^H' II  empvi'tna  nf  StTif-s  11,  i>n»l)al)I_v  fiM-alizecl  in  the 
spiienoidal  sinus.  If  (he  trt-alnieiil  of  the  splicrioid  is  foIl<»\ve«l  liv  the 
di.sap^K'arnnre  of  all  sviuplunis.  the  (tin;;n(>.sis  lit  positive.  If  the  purulent 
ilisohar^f  continues,  the  p()sterior  ethmoidal  t-ells  should  Ik-  removed; 
and  if  a  cure-  follows,  ihe  diaj;niisis  of  (xunhinitl  ernpvema  of  the  sphe- 
uuidal  and  p[>stt^rior  ethmoidal  sinuses  is  eslahlished. 

Case  VIII. — (a)  Intense  headache  at  the  vertex  and  t)ccipiiL 

(6)  ("nist  fomiation  and  ixistnasid  dropping,  vctlow  in  color. 

(c)  SuKjt-ctivf  stTise  of  odor. 

(rf)  .Sudden  blindness  in  the  riffht  eve. 

(r)  Great  mental  depms^iiun  and  aprosexia. 

[J)  Dizziness  (viinphiined  of. 

(fl)  Anterior  rhinoscopy  shows  pus  and  <-nists  in  Ihe  olfaetor^'  fissure. 

(k)  'IVansilluniinalion  nf  the  niaxillaiT  and  fmnlfil  sinnst-s  is  ne^^alive. 

(i)  Pmhiuf;  of  the  niitldle  ami  sn[H'rior  tneatn.ses  is  nefjalive. 

(j)  Cannot  locate  the  ostium  of  the  sphenoid  on  account  of  the  great 
swelling. 

Ik)  'rhe  middle  turbinate  is  removed  and  the  ostium  sphenoidalis  is 
Kited  with  jjranulation  (issue  Imthetl  in  pn.s. 

(I)  The  anterior  wall  nf  the  sphenoid  is  removed,  the  cavity  curetted, 
and  ju^annlation  tissue  and  pus  are  found  in  considerable  <|uaii(ities. 

(m)  After  the  rcniovnl  of  the  middle  na.sal  c<.)nchu  [turliinated  body) 
no  pus  is  seen  coming  from  llie  region  of  the  pt»sterir>r  ethmt)id»t  cells. 

Diagnosis. — Simple  elosol  empvemn,  granulations,  and  caries  of  the 
walls  of  the  splienoirlal  sinus  on  the  right  side. 

The  sudden  hltndncss  may  he  necounted  for  by  pressure  upon  and 
intiaintnation  of  the  optic  nerve,  or  by  venous  stasis  or  toxenua. 

Cask  IX. — («l  Supra-orhiial.  vertexiiil.  and  otx-ipital  lieadache. 

(A)  Pumlcnt  discharge  from  [he  right  nostril  into  the  epipharynx. 

(c)  Subjective  sense  of  odor. 

(rf)  Strabi-*mus  of  the  right  eye. 

(r)  Tninsilluuii nation  shows  opacity  of  Ihe  right  lower  eyelid  (left 
negjitive}  and  aljsence  of  red  pupillary  reflex,  ftl.«>  opacity  over  the  right 
frontid  sinus. 

(/)  The  bulla  elhnKii<lali?i  is  enlarged  downward  and  inward,  and 
there  are  pulvpi  in  the  niiildlr  meatus. 

Provisional  diagnosis  of  empyeiua  of  Series  I  and  II  is  made.  It  is 
.still  a  question  as  to  the  exact  localization  of  the  .suppuration.  It  seems 
probable  that  all  the  sinu.ses  in  Series  1  and  II  are  involved,  although 
this  is  not  yet  proved. 

(g)  The  bbinl  pnd>e  i."  used,  and  shows  bare  pnugh  Ijone  in  the  superior 
[riealu.s  am!  in  the  region  of  the  uncinate  process  (the  inner  and  inferior 
lip  of  the  hiatus  semilunaris).  This  makes  it  quite  probable  that  the 
posterior  ethmoidal,  anterior  ethmoidal,  aial  the  antrum  are  iavolved. 
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When  the  Imlia  ethmoidalis  is  cnlarjfed  downward  the  discharge  of 
pus  is  hlockeil  in  the  infiiiulilniluin  ami  rs  [h-iiI  nji  in  the  anterinr 
ethmoidal  and  the  frtuital  .'siinKsrs.  'Vhv  jitis  midi-r  thow  drciimstam-es 
often  brenks  thrfrngh  the  lateral  wall  of  the  nose  into  the  iintnim.  The 
enlargement  of  the  hulla  (one  of  the  anleriur  ethmoidal  celU)  is  in  itself 
significant  of  a  disefl'sed  prf>cess  in  this  gmiip  of  eells. 

{h)  The  anterior  end  of  the  middle  turhinal  and  the  pfilvpi  in  the 
middle  niealns  are  removetl. 

(i)  'I'he  niaxillarv  sinus  is  irri{;ateil  ihnin^li  a  ptinclure  in  the  inferior 
meatus  atid  much  pus  n.-m(ive<l.  hut  it  continues  tu  disehurge. 

(y)  The  frontal  sinus  is  [rrij(at«l  thnnif;h  n  ainnnla  and  a  copious 
discharpe  of  pus  follows  and  persist»i. 

{k)  The  Itiilla  is  Imtkrn  clown  with  a  enrette,  ami  pus  wells  fmm  its 
interior.  A  poivpus  aLso  pnitnitles  fnini  il.s  («vitv.  The  remainder  of 
the  middle  turbinate  is  resected  and  the  |)ostenor  ethmoidal  ctH.s  are 
thwruughlv  rennived  by  eu  ret  lenient.  After  a  lime  the  disclmrge  of  pus 
cease-f. 

HaviujSf  demonstrated  the  persistent  presence  nf  pus  in  all  the  sinuses 
embraced  in  Series  I  and  II  a  positive  diagnosis  nia_v  be  made. 

DUgnoals.  — rombined  empvena  of  all  the  neressury  nasnl  sinuses 
of  oni'  side  tif  the  head.  A  radical  rxtcniul  operation  and  iiitrjitiH.sal 
operations  mav  or  ma_v  not  Ih'  indica(e<l,  .\ll  the  sinuses  may  l«e  drained 
by  ftperative  priH-eilure-s  throUfih  Uie  nu»e  nuii  a  eiire  etl'ected  without 
external  operatltMi.'*  in  many  eaw-s. 

NfiTE. — Wiile  the  foregoim;  series  of  hypitheticfl.!  cases  does  not 
exhaust  the  list  of  possible  and  actual  eonUtinations  of  empyema  of  the 
accessory  nasal  sinuses,  I't  illustrates  fairly  well  the  data  and  methods 
of  proeedun-  nefH-ssary  to  arrive  at  a  dia^niKsis.  Nor  shduld  ir  Ih*  under- 
stood thai  the  data  used  in  the  alwve  series  is  in  strict  acwmi  with  tlie 
clinical  aspect  of  every-  rase  havirifr  tin-  dtapnosis  given  aliove.  Other 
symptoms  and  ptitbulogieal  conditions  are  found,  and  great  anatomical 
a.sjTnmetiy  often  eomplieates  the  diagnosis.  What  is  fjiven  above  i.s  in 
the  main  tnie.  .Much  that  is  [eft  unsaiil  is  also  true.  It  is  obvious  that 
in  a  limited)  numlx-r  of  hyp)ihctical  cases  all  the  clinical  and  patho]r>gical 
data  cannot  be  ^ven. 
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CHAPTER   X 

!?Jeral  considerations  in  rkkkkknce  to  the  sinuses" 

TiiE  nasal  accesson.-  sinuses  in  man  arr  the  rcjsidiial  olfacton-  orj^ns. 
In  Ills  primeval  .stAte  (he  ucuic  sen.sc  of  smell  was  noccssan.',  as  it  i.s  in 
8«)me  lower  animals.  In  the  process  of  evolution  the  larjie  distribution 
fif  the  olfaftiin-  nerve  has  lieeijine  less  and  less  nece-ssan.',  henee  ibe 
siniK>ies  are  being  grailuallv  elose*]  ofF  fn.>ni  thr  iiajtal  cIihuiIxts  until  only 
small  openings  are  present  In  man.  Inflammation  of  the  lining  mucous 
membrane  of  the  walled-off  spaces  becomes,  therefore,  a  fretjuent  patho- 
logical process.  If  the  sinuses  were  oj«'n  more  to  ventilation  and  drain- 
ag«.  inllanuiiatfir}'  pnices>es  within  thciu  would  occur  less  frts(ucntlv, 
because  the  perpetuity  and  destriictiveness  of  the  process  depeiHl  %'eiy 
lar^'iy  upon  the  lack  of  normal  ventilation  and  drainage.  It  follows, 
therefore,  that  when  intlaiinnation  of  t!u-  sinuncs  i.s  present  (he  first 
principle  of  treatment  is  to  establish  ventilation  and  drainag*"-  'J'his  may 
only  mean  thai  the  swollen  and  iiiHimied  mucous  membrane  around 
the  cell  cip«-nings  should  be  depleted  by  the  application  of  adrenalin, 
cocaine,  or  andpyrine,  or  it  may  mean  that  .some  .surgical  procedure 
should  In*  institutetl  for  their  reb'ef.  Whichever  may  be  necessarj-,  venti- 
lation and  drainage  of  the  sinuses  is  of  prime  importance,  and  the 
removal  of  the  morbifl  nmtcnal  is  setMuilan.'  to  this. 

Etiology.- -The  etiology  of  the  inHammaton.-  diseases  of  the  nasal 
accessory"  sinuses  of  the  no.se,  like  that  in  other  mucous-lined  caviltes 
of  the  l»ody,  is  largely  cnibracc«l  in  those  conditions  which  interfere  with 
the  drainage  anil  ventilation  of  the  cavllies.  (See  Ktiologj-  of  Infiamma- 
tions  of  the  Nose  and  Accessorj"  Sinuses,  Thapter  VI.)  When  there  is 
f^ood  flrainage  and  ventilalii>n.  inflammation  is  rare,  except  in  those  cases 
sul)jei-ted  to  a  vindeiit  infection  or  in  which  the  r&si.stance  is  lowered  by 
same  dyscrasia.  'I'he  local  expression  of  a  constitutional  dyscra.sia,  as 
syphilt.s  tuberculo.siR,  etc.,  or  a  carious  process  in  some  conlignotis  or^n, 
as  a  tooth,  may  cause  inBammation  of  a  simi.s  even  though  the  drainage 
and  ventilation  of  the  cells  is  normal.  A.side  from  these  and  other  htca\ 
and  constilutioiiul  diirea-ses  which  cause  sinuitis,  it  may  be  said  that 
the  anatomical  configuration  of  the  interior  of  tlie  rw>sc,  whereby  the 
drainage  of  the  secrelions  and  the  ventilation  of  the  sinuses  are  interfered 
with,  plays  an  important  role  in  the  etiolog}*  of  inflammation  of  the 
sinuses. 

The  coastitutional  diseases  having  most  to  do  n-ith  the  causation  of 

.sinuitis  are  syphilis  and  tuberculosis.     When  there  is  a  granulomatous 

infiltration  in  the  outer  wall  of  the  nose,  the  ulcerative  process  may 

invade  the  sinuses  and  give  rise  to  inflammalor)-  s)'mptonis,  as  pain, 

(176) 
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lenileniess,  suppuration,  headache,  d'v/.zincss.  etc.  IJkewi.sc,  when 
liilferculous  infiltrnlion  and  sulwc<"|Uent  flegencration  are  focalized  in  the 
ouier  wai!  of  Chc  rmse,  ihc  .sinuses  iiiav  pHrlici|Hite  in  the  process,  or 
•  the  ostia  of  the  .sinusej^^  may  iKfuine  closed  from  swelling;  of  (lie  mucous 
membrane,  and  ihereby  ol>slnict  ilie  draina^^  and  ventilatioii. 

Diseases  of  the  contij^ous  anatomical  stniclures.  as  the  leeih.  hard 
palate,  and  onlcr  wall  of  the  nose,  may  pivo  rise  to  inflammation  of  ihe 
mucous  ineuihmne  uf  tlie  sinu:«e»  by  an  ejclen-sion  of  lhe-.M-  cavitie.s,  and 
bv  blocking  the  cell  openings  or  ihc  infiindibultim,  so  lIihI  drainage 
and  ventilation  are  impaired  or  alto^'tlier  lost. 

Caries  of  the  root  of  a  t<Mith  li>cated  beneath  the  RtK>r  of  the  maxillary 
sinus  tantnim  of  Hijjhmore)  may  cause  empyema  of  tin-  nntnim  by 
infection  through  the  carious  tistutu  thus  formed,  or  by  way  of  the  vessels 
and  lymphatie?;.  It  has  lx*n  estimated  that  nearly  one-half  of  all 
cnipveinas  of  the  antrum  have  tlicir  origin  in  disea.se<l  (e4'i)i,  while  the 
remainder  are  due  chleHy  to  inlrnnasal  diseases  and  nnatomicnl  deformi- 
ties of  the  nose.  Nasal  polyp  is  also  rcfrunied  ti.s  a  cause  of  sinuitis, 
althouffh  I  believe  the  pt»lyp  is  umre  often  Uie  n-sull  than  the  cause. 
However  thi.-*  may  l»e,  it  is  certain  that  the  presence  of  n  nasal  |x>lyp 
.aggravates  an  existing  sinuitis,  uikI  (hat  its  removal  is  often  attended 
^'by  an  apparent  rather  than  a  real  cure  of  the  inflnrnmntion. 

Ftireiffti  litK)ie.s  in  die  nasal  |m.sMip>!s  may  eaiLse  sinuitis  by  en)»i(m 
and  subxetjuent  infection  of  the  nasal  mucosa,  by  directly  blocking 
the  cell  openings,  ur  by  erosion  through  die  outer  nasal  wall  into  the 
sinuses. 

Nasal  i>w'nitions  may  result  in  sinuitis  by  reactionai7  Infe^^tion  and 
inflamnmtinn.  which  may  extend  directly  through  dte  ouier  nasal  wait  or 
tt'a  Ihe  cell  openings  into  the  sinuses.  In  hospital  practice  particularly, 
infection  fmm  other  patients  may  give  rise  to  sinuitis. 

NbsbI  dressings  may  cause  a  damming  up  <)f  iJie  ^ec^(■tio^s  which 
t]iidef){D  decomposition  and  infection,  and  thu.s  gi\-e  rise  to  inflammation 
of  tbe  sinuses.  Too  much  emphasis  cannot  be  laid  upon  the  untoward 
resulbv  of  intranasal  tamponing,  as  it  is  a  fruitful  source  of  iiiflanunatory 
disease  of  the  nasal  and  sinus  nnimns  menibmncs.  PerMHially,  I  have 
abandoned  intranasal  dressings  except  in  tliose  cases  in  which  there  is 
severe  hemorrhage,  and  in  which  a  dressing  must  l»e  introduceti  lo  hold 
the  fieptum  in  position  after  certain  upenitiuiLs  for  die  correction  of 
deviations.  Kven  then  they  .should  not  be  left  in  position  an  hour 
longer  than  is  absolutely  necessar}'  to  accomplish  their  purpose. 

Venous  <ttaAis  from  intranasal  pressure  may  cause  sinuitis.  'ITie 
pres-sure  may  be  due  to  some  analoniicHl  or  pjithologieal  departure  fnim 
the  iMjrmal,  as  a  devintion  of  the  septum  prr.ssing  against  the  outer  wall 
of  the  nose,  or  lo  gumtiiatous  swelling  of  the  septum. 

These  and  other  palhologii-al  !esion.s  of  the  adjacent  structures  may 
cause  sinuitis.  All  cases  should,  therefore,  he  c«refully  studied  In  order 
tu  determine  tlie  predi.spusiTig  cause  of  ihe  inflammation. 

The  Excttiog  OauMt.-  The  exciting  causes  of  iiiHammation  of  the 
anuses  ore  the  various  microdrganisins  causing  the  exanihcmatoos  and 
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other  infectious  fevers.  It  is  well  known  thnt  corvza  is  often  one  of 
early  i)Iicii(nii('tui  in  tliis  dass  of  ca.sfs.  and  that  it  is  due  t^t  niicro- 
oppaiiisms  and  ihi-ir  tiixiii>.  The  inflainniation  usually  extends  to  the 
sinuses,  where  it  may  reiimin  in  ii  Iiitfiit  or  rhniciir  form.  In  wmih*  case-s 
it  is  only  after  inuny  ywrs  that  thu  involvement  of  tlie  sinuses  becomes 
ob\-ioiis  enough  to  attrac-t  the  attention  of  either  the  patient  or  the 
physician. 

It  is  prnbahly  tnie  that  the  inflamtnation  thus  started  is  more  likely 
lu  beciiine  i-hn>nic  in  thof^c  i-tL^ea  m  which  the  cell  opeiiinj;s  are  more 
or  less  blockefl  by  anatomical  deviations  of  the  septum  or  other  oKitrnc- 
tivc  lesions  of  the  nose.  If.  for  example,  the  septuni  in  its  upixr  j>ortion 
is  devtiited  to  one  side,  and  lies  ajfainst  the  middle  turbinate,  the  sinuilis 
which  develops  diirinf;  an  attack  of  one  of  the  infectious  fevers  is  more 
likely  to  continue  into  (he  chronic  form  than  it  is  where  no  such  obstrne- 
tive  deformity  of  the  septum  exists. 

Hajek  has  emphasized  the  cjiusative  relation  of  influenza  to  inflam- 
ination  of  the  sinuses.  Indeeil,  he  claims  that  it  is  proWbly  the  mo.<tt 
frf'juent  sonrcc  of  infection. 

Pathology.— The  pathological  changes  which  occur  in  the  mucous 
membrane  and  hory  walls  of  the  sinuses  in  the  course  of  suppurative 
indiiininalion  are  what  mifjht  l>e  ex|)ecled  in  a  muc<ius-liiie«.l  cavity. 
Much  discussion  has  arisen  on  this  subject  between  anatomiijts  and 
cltnician.s.  Anatomists  have  ftmnd  less  marked  cUan^'es,  pnjl>ably 
Iweause  (hey  only  examined  .such  case5  as  came  to  them  from  the  deml- 
house,  while  clinifiaiis  de>(cribc  much  more  extensive  changes  In  living 
ciuses,  from  whom  s]«;ciniens  were  removed  during  life,  or  upon  the 
postmortem  table.  I  prefer  to  base  the  pathologj*  up(»n  the  clinical 
rather  than  upon  the  anatomical  data. 

Aeute  injiamiiwiion  of  the  sinn.ses  may  Ik  dividr<l  into  the  exudati\-o 
and  the  dijihihcritie,  although  the  tatter  is  rarely  present  and  is  not  a 
true  diphtheritic  mcnitmme. 

The  exuffntiiT  inflanunjition  may  be  sennis.  fibrinous,  seropurulent 
or  purulent  in  character,  aceonling  to  tlie  intensity  of  the  inHammatory 
process. 

Kor  didactic  purjxtses  the  changes  which  nixiir  in  the  li.ssues  may  be 
studicHl  in  the  following  order,  which  represents  the  usual  sc<|uence  of 
the  padjologieal  events; 

1,0.)  The  submucous  tissue  is  infiltrated  with  -■ierum.  while  the  surface 
IS  dry.    leukocytes  al.so  fill  the  me.shes  of  the  .submucous  tissue. 

(6)  The  capillaries  are  dilated,  and  the  mucous  membrane  is  red  in 
consecpu-iice. 

(p)  .\fter  a  few  hours,  or  a  day  or  two,  the  serum  and  leukocytes 
escape  through  the  epithelial  covering  of  the  mucosa,  where  they  become 
admixeii  with  liacteria,  epithelial  debns,  and  mucus.  In  some  instances 
capillar)'  hemorrhage  occurs  and  blood  Ix-cnues  mixed  with  the  secre- 
tions, 'i'he  secretions,  at  first  tliin  and  watery,  later  l)ccomc  thicker 
and  tenaciou.s,  on  account  of  the  coagulation  of  the  fibrin  of  the 
serum. 
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(</)  In  nian^  cases  resolution  by  the  absorption  of  the  exudate  and 
the  cessation  of  the  cliscburKe  of  tJie  leukocytes  takes  pluee  in  from  ten 
to  fourteen  days. 

(e)  Inoihprca.'H^,  however,  the  inflammation  pn-vses  from  the  catarrhal 
tolhepuruleiit  tyjie.  iheleukwytesheinji  lhrownoutinininien.se  nuiiiljiTS. 
ItesoKition  is  still  pn,s:%il.te,  aithonjjh  not  prolmhle,  as  the  (issue  changes 
are  not  yet  of  a  fixed  ly\tv..  Unless  the  proci'ss  is  s]>ee(iily  arrested  the 
tissue  changes  become  jx-ruianent  and  chruiiicily  is  establisheil. 

(J)  If  the  astia  of  the  sinuses  are  open  the  dischaixe  of  pus  may  con- 
Unue  indefinitely  with  little  or  nu  pain.  If,  on  the  contrary,  they  are 
closed,  the  punilcnt  semclion  is  retained,  and  prrssitrr  syniptotns,  as 
pain,  swelling,  and  tender ite.s.s,  arise.  If  the  disc-hai^e  (-atiiiiit  escape 
through  the  ostia  the  point  of  least  resistance  bulges  Itefore  the  pressure 
of  confined  pus.  Tlie  jwints  of  least  resistance  vary  in  different  c>a»es, 
althoujih  there  is  rea-soiiablc  ttjnstancy  in  their  hKatioii. 

Tfu'  points  of  least  rejuistnncf  in  the  .'minuses  are  as  follows,  due  allow- 
ance being  made  For  anatomical  vuriaciuns: 

(ii)  In  the  fronta]  sittua  the  iiif.'Hor  wall  is  the  thinnest,  es|>ccia]ly 
thoHMjuartersof  an  inch  from  the  meili'in  Uncover  llu-iiiitcrinr ethmoidal 
cells,  hence  the  frerpicnt  invoK-ement  of  these  cells  in  frontal  empyema. 
Clinically,  we  oflcn  sw  ca.>ic.s  in  which  there  is  a  sudden  f^uah  of  ptis  intt> 
the  nasal  chainlier,  after  which  the  pain  and  other  pres>stire  syniptuni.s  are 
relieved.  It  is  probable  that  in  these  rases  the  floor  of  the  fmntai  sinus 
yielded  to  the  pressure  of  the  pent-up  pus,  which  may  have  diwliar^ed 
through  the  anterior  ethmoidal  cells,  though  it  may  have  escaped  through 
the  frontoniLsal  canal. 

(6)  In  the  atitruvi  the  most  vuhierabEe  point  in  the  nasal  walls  is 
the  pars  menibranaceie.  the  membranous  portion  of  the  middle  meatus. 
The  anterior  ami  sn[KTii>r  walls  an-  sdinetimes  thin,  and  may  bulge, 
or  l>rt-omc  perforaleil  by  the  pressure  of  the  retained  pus.  One  of  the 
<'haracteristic  symptoms  of  aniral  cntpyema  is  the  Iciitleniess  and  swell- 
ing over  the  anterior  (canine  fa-^sa)  whII.  Bulging  t>f  the  upper  or  orbital 
wall  causi^  an  intcrfen-ntr  with  the  external  muscular  apparatii!>  of  the 
ejreball.  Perforation  in  the  orbital  wull,  or  ruof  of  the  antrum,  gives 
rise  to  an  abscess  of  the  orbit,  or  orbital  cellulitis. 

(c)  In  the rthTnafdal  gimigrs  the  point  of  least  resistance  is,  perhaps, 
(jifHcult  to  define,  on  account  of  the  complexity  of  the  ethmoi<lal  laby- 
rinth, it  being  composeil  of  .seveml  pneumatic  space,v.  The  lamina 
pap^iiTaceiP  (paper  plate)  separating  the  cells  from  the  orbital  cavity  is 
quite  thin,  as  its  name  implies,  and  may  lie  the  seat  of  bulging  and 
perforation.  The  pressure  may  extend  toward  the  orbit  and  give  rise 
to  a  lack  of  balance  of  the  external  muscles  of  the  evcball,  strabismus 
being  the  most  common  expressiun.  The  inner  or  nasa!  aspect  of  ihe 
ethmoidal  cell.^  is  more  thin,  and  in  empyema  may  he  dLstende<l  until 
it  presses  against  the  septum. 

{d)  In  thesphrnoidal  sinus  the  point  of  least  resistance  is  in  the  upper 
wall,  or  roof,  which  is  in  close  relationship  (o  the  fiptic  ner\e;  hcncCf 
the  ocular  disturbances  vfteu  found  in  cli>»ed  empyema,  uf  this  aiaus. 
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In  chronic  inflammation  by  far  the  greater  numlier  of  ubiwrvalions 
hnve  been  made  on  tlie  antrum,  because  it  \3  more  acx-essible  to  inspection 
and  operation  Uirough  the  canine  fob&ix.  Tbvre  \s  nu  particular  reason, 
however,  why  similar  chants  may  not  ocour  in  the  other  sinuses.  I  will 
therefore  describe  in  general  the  palhoIop;iraI  changes  which  occur  in  the 
entire  sinus  labyrinlli,  pointing  out  the  changes  peculiar  to  each  gmup  of 
cells,  in  addition  Ut  tlic  c-han^cs  cnuinmii  to  Uicni  all.  In  general,  it  iiuiy 
be  said  tiiut  the  pathological  changes  in  the  accessor)-  sinuses  of  the  nose 
correspond  with  llie  descriptions  in  general  patliology. 

The  slighter  changes  are  quite  like  those  in  ucule  suppurative  inflam- 
mation  aiTecdng  other  niucnus  membranes  and  1x>ih'  tissue.  The  mu<'<iu.H 
membrane  may  present  a  granular  .surface,  villous  and  fungoid  e.xcres- 
cences,  granidar,  cushion-like  thickening,  etc.  In  the  older  casr-.-s  there 
is  thtckeuing  from  deposit  of  ln'}}eri>la.stic  and  pyogenic  incuihraite 
The  iDcmbrane  may  Ik*  d<*stn.»yed  in  spot:*  by  ulceration,  exptwing 
smooth,  bare  Imjiic,  or  it  may  be  soft  or  rough  from  caries.  In  some 
cases  necrosis  and  bone  sequestra  are  present,  or  thej-  may  be  ab- 
sorbwl.  A  microscopic  exanitnatton  of  the  .scrretion.s  of  the  muroiw 
membrane  sometinici  show.s  a  lo»^  of  tlie  epithelium  and  glands,  whicb 
are  replaced  by  coinioctlve  tissue.  Ulcerations  of  the  mcmbrarr  are 
often  surrDUnded  by  granulation  tissue,  e.s[Hicially  if  dicre  Ls  neereisis 
of  the  iKioe.  r;ramilatii)n  buds  may  encroach  upon  the  periosteum 
and  thus  unite  die  iKme  and  niucon.s  membrane.  When  this  luippens 
the  biHie  is  superficiiilly  absorbed  mid  somewhat  nmghcned  in  c(>n5e- 
quence.  Osteophytes,  or  Ixjuy  scales  or  plaques,  resulting  from  plastic 
exudation  ^imetitnes  form  on  the  surface  of  the  Uine. 

Polypi  have  been  fourul  in  all  the  sinuses,  althuugh  they  are  niure 
common  in  the  antnim  ami  ethmoidal  cells.  They  are  mu<h  more- 
common  in  the  ethmoidal  ceils  than  is  generally  supposed.  Their  liiddcn 
location  within  the  small  ethmoidal  spaces  rende.  ■  their  diagmK-iis  rather 
difiicult.  In  the  antrum,  however,  ihey  arc  more  ..'o-siiy  diagnosticated, 
AH  they  may  be  exposed  ihntugh  tlie  catiiiie  fussa.  As  this  sinus  is 
rpiiie  large,  die  fHilypi  ure  easily  seen  and  diagnosticated.  They  have 
been  found  in  the  fntntal  and  splieiioidal  sinuses,  although  not  so 
frerjiieiitly  as  in  the  antrum  and  cthntoidal  cells.  The  polvpi  in  ihe 
ediinoidal  cells  are  iLsually  quite  small,  mi  account  of  the  limited 
space  within  the  «-Ils,  whereas  in  llie  antnnu  they  are  much  larger.  In 
empyema  of  (lie  ethmoidal  cells  the  thin  lamina  papyracra-  s<'paRiling 
the  cells  fmin  the  orbital  cavity  may  be  perforated  or  entirely  desli-oveil 
by  the  siippurafive  process.  The  same  is  true  of  the  cranial  plate 
separating  the  cells  fmin  the  anterior  hemisphere  of  die  brain.  In  tlifr 
latter  case  the  meninges  are  exposed  tf>  infection,  and  may  be  the  seat 
of  meningitis,  brain  absce,ss,  or  epiihira!  aliwcess.  Such  an  exposure 
of  the  meninges  may  exLst  in  cases  of  latent  ethmoidal  empyema,  with 
no  other  .symjttimis  than  a  .slight  headache  and  mental  irritabiliiv.  A 
slight  intranasal  operation,  eapeciully  on  die  middle  turbinated  body, 
aiay  light  up  the  slumlvering  hrcs  an^l  rapidly  leod  to  a  dangemiLs,  or 
ev«a  a  fatal,  meaingitifi.   The  kwxa  of  meningitis  occurring  after  iutra- 
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na:ia1  operations  are  probably  lo  l*e  e:cplaint;d  in  this  way,  a&  hits  been 
shomi  liv  (rninwald  in  his  wiirk  on  Wtuful  Suppuration. 

Thrombosis  of  the  lon^ittulinai  and  cavernous  sinuses  ocrusionallv 
complicBtes  cllmioiclnl  enijwciim.  Uctmlmibiir  mi ppii ration,  or  oc-ular 
ceiiulitis.  is  u  eom^Miratively  infrequent  coniplieulLoii  uf  ethnioidul 
empyema. 

In  frontal  empyema  the  flni)r  and  posterior  wall  are  most  often  tne 
seat  of  destructive  ehanges.  The  llinir  near  the  median  line  is  in  upptisj- 
tion  with  the  anterior  ethmoidal  relLs  and  nu-sal  septum,  henoc  llic  cells 
and  septum  are  freciiifndy  more  or  less  involved  in  the  carious  and 
nccrotip  retro^rrade  ehanyt-s.  The  anterior  ethmoidal  cells  are  alwavs 
fiJIni  wtdi  pii>  ill  nises  of  fntnuil  empyrinsi. 

Symptomatology.- -Tbe  ObjMtiT*  Symptom* .^Tlie  objective  symp- 
toms may  be  e-xtranajial  or  intraniLsat. 

The  extranasai  syniptoms  arc  thtwe  diaii^es  in  the  appearance  of  the 
tHi'm  of  the  fare  and  of  the  fundus  of  the  eye  as  shown  by  ^iphlhalmo- 
scDpic  exjmiination.  In  addition  to  the  objet-tive  si^ns.  the  n-.sults  of 
transillumination  and  of  .slciagraphy  afford  important  objertive  infor- 
mation. 

Tlie  Intranasal  objective  Aljfns  of  disease  of  the  sinuses  are  those 
changes  in  the  appeflranee  of  ibe  outer  walls  of  the  nusul  eliandM?rs  and 
the  Kk-uIiom  i.f  die  .■*e<Teti(.n  as  i(  drains  from  the  aifected  cells. 

Kxtmusal  Objective  Symptoms. — (a)  When  any  of  the  sinuses  ron- 
ticpjous  to  the  skin  of  the  face  are  involved  (fi-ontal,  anterior  ethmoidal, 
or  antrum)  there  may  l>e  rtnlne^*,  swetlinj;,  ami  heat  of  tlie  skin  eoxerin^ 
the  atferted  area.  If,  for  instance,  the  frtirtal  sinus  is  atutely  inflamed 
then*  may  lie  swelling,  rednes-s,  ami  heat  of  the  skin  in  llie  frontal  region; 
likewise  in  (he  mahir  region  in  antral  di.seaso  and  at  the*  inner  angle 
of  the  orbit  in  anterior  ethmoidal  disease  ( l''ifj.  125).  Temlerness  upon 
pressur<'('«  subjective  .symptom)  is  also  present  when  rwlness  and  .swelling 
are  fouiHl. 

(fc)  The  futjdus  of  lhe,eye»mielimes affords  very  useful  and  important 
objective  evidence  of  inHamnvation. 

(c)  'i'ransillumination  of  the  face  all'ords  objective  information  as  to 
the  condition  of  the  maxillary  sinus,  and  sometimes  of  the  fntnlal  sinus. 
hut  none  In  reference  lo  the  other  sinuses.  In  IransilliiniiriatiDTi  of  the 
antrum  three  points  should  be  noted,  namely:  (1)  'I'he  red  pupillarj* 
reflex.  (2)  the  crescent  i»f  liKht  ciirres[xHM!iii^  to  ihe  position  of  ihe 
lower  eyelid,  and  (.'J>  Uie  serwe  of  li^lit  in  (he  <'ye  uheii  clo^etl.  If  the 
red  pupillan-  reHex  and  the  crescent  of  lipht  are  aliseni  the  antrum 
i.H  probably  affeeleib  .Vote  lnjth  .sides  at  once,  and  thus  determine 
which  one,  if  either,  is  atfeeted.  A  comparison  of  the  lower  portion 
of  the  Held  of  illumination  may  t>e  very  mislejuiln^.  as  the  anterior 
wall  nt  the  aninmi  varies  greatly  in  density,  irn:'s[-K-<'tive  of  the  dtsca-se 
present.  Tlie  nrbital  or  upper  wall  of  the  antriini  is,  however,  mort; 
nearly  uniform  in  its  density  in  all  cases,  and  affords  a  fair  opportunity 
for  a  comparison  of  the  tmnsilluminated  light  thnnigh  (he  two  orbital 
plates;  that  is,  when  both  orbital  plates  of  .the  antrum  arc  bealtliy  the 
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amount  of  light  tmnsmilted  through  them  is  about  equal;  whereas 
when  one  is  thit-keaetl  by  an  inflamciator}'  exudate  the  tratisniissJon  of 
light  is  luterfereil  wiih,  honor  the  rresoont  nf  light  is  dininioii  tir  aflu- 
gethrr  ab.sent.  I.ik<'wi.st;  M'heii  Iki(Ii  tirliitjil  plftte.s  are  heahhy  (antnit 
disease  absent)  the  Hpht  ti-ansniitled  into  the  interior  of  the  cyehall  is 
shown  in  thert^I  pupillary  reflex  iti  earh  eve;  whereas  if  one  antniin  is 
involved  the  piiplllHrv  reflex  is  absent  upon  that  siiltr  and  present  on 
the  other.  The  .scitso  of  Hijht  (eves  closed )  Is  present  on  the  healthy  side 
and  absent  up<}n  Ihe  ([rseiised  side  in  maxillnry  diseases. 

Transiiliiminatiun  of  (he  frontal  sinu.M.'s  is  an  unoertain  means  nf 
diagnosis,  as  tin*  anterior  wall  often  varies  so  niueh  in  iliickness  on  (he 
two  side^  ill  (he  same  intjivjdual.  'i'he  htK)ded  lamp  should  be  placed 
under  the  floor  of  the  fmntaE  sinus  at  the  upfM-r  and  inner  angle  of  the 
orbit  and  llie  two  sides  eoniparnd.  Dr.  IJirkett  has  devised  a  double 
lamp  (Fig.  l.'il),  so  that  bolh  sides  can  heilluminato<l  at  once,  t«»  facilitate 
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conipariwin.  if  the  lamp  is  not  placed  well  under  the  supra-orbitnl 
ridge  the  skin  transmits  die  liy-ht  and  may  thus  lead  lo  a  false  deductu»n. 
Taken  as  a  whole,  IranNilhiinination  of  the  Frontal  sinuse-s  is  not  a  reliable 
proi-ethiro. 

SkiiKjraphy. — Skiagra]>hy  of  ihe  accessory  sinuses  of  the  nose  should 
be  a  routine  practice  whe-n  access  Lf»  had  to  a  competent  radiographer. 
Prof.  <;n3tav  Killian  first  practised  it  in  diseases  of  the  nasal  accessory 
sinuses.  Dr.  C  O.  Coakley  has,  perhaps,  iisiil  it  more  extensively  than 
anyone  else  in  this  field  of  work.  Dr.  J.  C.  Hock  and  the  author  have 
also  made  .skiagraph.s  of  hIkiuI  /H>I>  cases.  The  great  difficulty  has 
Ixt'O  to  find  a  radiographer  who  understands  the  techniijue  well  enough 
to  prttduce  i-loar  skiagrapliic  plates.  Dr.  CahlwcII  recently  published 
his  (eC'hni»|ue,  tht*  esseiiliaU  of  which  are  herewith  given. 

Til  pet  a  plate  with  clearly  defiriefl  outlines  of  the  .sinuses,  and  with  a 
clear  liefinition  of  their  area,  il  is  neee.'<sar>'  so  to  place  the  ,r-ray  tube  as 
to  avoid  the  hea^-j-  bone  of  the  floor  of  the  cranium,  9&  it  would  interfere 
with  ihe  passage  of  the  luys  throu?;h  the  liend.     The  x-ray  lube  should 
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be  applied,  tlierefore.  to  l\w  Imck  of  tlie  head  at  a  point  above  the  nccipiit 
aiHi  H<»oror  the  franium,  a.s  shown  In  thi'  line  .1  in  Ki;fj.  V.i2.  If  (lit-  (ii!k! 
is  uppliitl  at  ii.  tlic  ravs  would  have  to  pierce  through  the  (Iptisu  Uine 
of  tne  occiput  and  the  lonjj  axis  of  ihr  platr  of  Imnc  fonniii^  lh<'  fltxtr  of 
the  e-raniuni  before  n'jirhin^  tbu  fnnitul  and  ethniuidul  .sinuses,  therel>y 
interfering  witli  the  fomiation  of  a  clear  shadow  of  the  dense  bone  form- 
ing the  walls  of  the  sinuses  and  the  produelHm  of  a  clntr  drfinilinn  of  the 
area  of  the  sinus  cavities.  If,  however,  the  j-rav  tulu-  is  apphed  at  A, 
midwav  briwccn  the  occiput  and  the  vertex,  the  rays  have  an  unimpeded 
course  of  the  fmnta]  and  ethmoidal  sinuses,  and  the  outline  and  area  of 
normal  sinuses  will  be  clear  and  well  modulated.    The  delineation  of  the 
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Sehvaa (bowing  tli«prop«r  poaiiion  fur  making  it  nkiiiicTaph  of  tli»  frontnl  and  «(titnr.i(|nl  cinuHi: 
,  Um  IMopcr  andi!  (or  paaaiiK  thr  i-rsy>  Uvoiuli  Uio  h*wl:  li.  ihr  imiimiM'i  iiiiclr,  iia  Ihp  taya  liiuat 
throoch  ■  flnw*  dad  of  dMiw  boo*  (l>)  to  rwich  iIm  alniu;  C.  tui  K  \   1(1  iiirli  |>hntnK'ai>Iiio 

>  Bolnat  whkh  iIm  rorahcnd  abotild  r^t:  S.  Uic  iabl«  upon  whii\b  the  [loiimt  lln*.  '['be  lor«b««il 
■hntilil  br  pUvd  u(Mn  ft  tnaiiKuUt  bkH-k  with  on  ini'linulinn  i.r  ::.'>  dmnv*.  u  (.hi>  ia  oinrv 
ffttafortafala  to  Um  patlmt  and  tcndrm  Uw  lino  <A)  prrfwndiEulBr  b)  tha  tnhlc. 
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maxillan'  sinuses  ts  not  so  clear,  as  the  rays  must  pass  through  more  hone 
tissue  to  reach  it.  ,\  dear  -skiajrraph  of  lln.s  sinus  is  n<i[  m}  es.\enlial.  as 
this  sinus  is  eu.'^ily  and  .tucce-ssfully  exaniituHl  hy  trau.silliitiiitiatif>n  with 
au  electric  lamp  in  the  uiouih. 

'Vhe  advantages  derivetl  from  skiugrapliy  of  the  accessory  sinuses  in 
diagnosis   are: 

[a)  If  a  sinus  is  healthy,  its  outline  on  the  plate  or  negative  Is  clear 
anddisiitiel  i  light)  and  itiarea  iselenrand  dark.  If  the  sinus  i.sdisea.sed, 
it^  oudinc  i-1  If-v^  clear  and  distinct  and  its  area  is  cloudv  or  ha:£v  ujkju 
the  nf^tive  or  plate.  Print:)  fn>m  the  plates  are  rarely  .satisfactory 
(or  dia^uostic  purpases. 
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{b)  The  dimensions  of  the  frontal  sinuses  are  clearly  defined,  thus 
affording'  the  surpeon  positive  inform«tir)n  as  to  ilie  extent  of  exposure 
nece.ssan'  Wfore  he  liegins  an  e\lenmt  ofx-rution,  A  skiu^Tuph  through 
the  lateral  tliinensiotis  of  the  head  shows  tiie  depth  of  the  frontal  sinus, 
thus  airordin>;  the  surgeon  mtdilicmal  data  u-s  to  (he  pnilwhk-  deformity 
to  be  expected  should  the  Killian  operation  U*  perfornied.  The  wider 
and  deej>er  the  frontal  sinus  the  greater  is  ihe  defamiity  following  the 
eoinpU'le  pcitioval  of  the  anterior  hony  wall  of  the  sinus.  The  inforinatii>n 
gained  from  the  two  views  of  the  fmntal  sinus  may  cause  the  operator 
to  detertniiie  eitlier  to  select  or  reject  a  given  iuetli(Ml  of  iip<'niting.  If, 
for  example,  the  skiagraph  shows  a  small,  shallow  fnuitui  sinus,  tlie 
Killian  operation  might  be  chosen  in  preference  to  other  methods,  as  it 
is  a  thorough  and  satisfactory  niethtxl  of  operatiTig.  and  would  in  such  a 
case  Ijc  fnllowwl  hv  little  or  nn  external  deformitv.  If,  on  the  other  hniid, 
the  plates  show  a  large  and  iJih'JI  fnuital  sinus  the  sni^'eon  mtglit  be 
influenced  to  adopt  some  other  method  of  operating  which  would  riot  be 
attended  liy  siieli  marked  external  deftinnity. 

(c)  In  some  iii!*tauec.s,  when  ilie  rnuilal  sinus  »eem»  to  be  iu'volved, 
the  skiagraph  will  show  a  total  absence  of  disease,  and  sometimes  of 
the  sinus,  information  uf  no  small  cuiise(|uence  to  both  the  surgeon  atid 
tlie  patient. 

lit'tnark.  — Aceonling  to  my  observations  the  skiagraph  does  not 
diffcrcnd'flte  between  a  catarrhal  and  a  .suppurative  -sinuilis. 

The  Intranasal  Objective  Symptoms, — (n)  'Ilie  contour  of  the  outer 
na.sal  wall  .sometimes  afTonIs  information  us  to  the  etmdition  of  tlic 
sinu-ses.  In  clo.sed  empyema  of  the  antnim  tlie  inner  wall  of  the  antrupi 
may  be  pushed  toward  the  .septum.  [Jkewisc  in  empyema  of  the  bulla 
ethmntdalis  its  mwlian  wall  may  Ik-  distended  .*<>  k.s  to  close  ihe  hiatus 
semilunaris. and  impingiragainsl  theexlernalsurfatTuf  ihemiddlelurbinal. 

ib)  'llie  texture  of  llie  mucous  inenihrane  of  die  nose,  espwiully  thai 
portion  of  it  covering  (he  middle  lurliinated  Ixxly,  is  .wmetiiiieH  indicaiivo 
«f  sinus  <lisea.se;  that  is,  when  the  nme»jsa  of  the  anterior  end  of  the 
middle  turbinate  is  bogg)"  and  velvety  in  texture,  it  u.sually  .signifies  the 
existence  of  an  inHamiimtion  of  the  ethmoidid  cells. 

(r)  Polypi  are  oftctt  as.s(K-Ia1e<l  with  disease  of  the  sinuses,  and  are,  I 
iH^lieve,  usually  >secoiularA'  to  the  iunaiiiiiiHtioii. 

{(l)  Pus  within  the  nasal  cIuiuiIkts  i^  usually  .■agniiicant  of  empyema 
of  the  sinuses.  The  nasal  mucosa  is  rarely  the  f(K*a!  centre  of  suppurative 
inflammation,  whereas  the  sinuses  are  commonly  the  focal  centre  of  such 
an  inflammation.  The  pretence  uf  pus  in  ihe  nasal  clmndwrs  should, 
therefore,  excite  .sii-spieion  of  the  existence  of  an  inflanuuation  of  the 
sinuses.  (.To  determine  which  of  the  sinuses  is  involvetl,  see  General 
Diagnosis.).  In  a  general  way  it  may  be  stated  that  pus  in  the  middle 
meatus  signifies  an  invulvement  of  the  tmntal,  anterior  ethinuidal,  ur 
the  maxillnr}"  sinus,  as  these  cells  drain  into  the  middle  meatus.  If  pu-s 
is  seen  in  theolfacU.>r\"  fi-'-sure  (Itetw^-en  the  septum  and  middle  turbinate) 
the  posterior  ethmoidal  or  the  sphenoidal  cells  are  involved,  as  these 
cells  drain  into  the  superior  meatus  above  the  middle  turbinate. 
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Subjective  STmptoms. — The  suUjpciive  svnipioms  of  infiumination  of 
the  •tiiiuses  liave  reference  to  the  sensations  of  puin  and  of  pressure,  the 
etjuilibriura  of  tlie  mitid,  and  the  impainnrnt  of  thi-  M|>c<'iftl  srn-s«'.s. 

{a)  I*ain  referable  lo  the  re^iun  of  the  sinus  involve<l  niav  or  iriav 
not  be  present.  In  active  inflammation  of  the  antral  or  frontal  .sinus 
pain  is  oftej)  dJstinHly  referred  to  the  region  involved.  In  the  deeper 
sinus's,  as  the  clhuioidal  atid  sphenoidal,  the  {Miin  ix  vaguely  deep 
seated  in  the  head,  or  it  is  referred  to  the  poripherv  of  the  ht-ad  without 
reference  to  the  location  of  the  sinus.  For  example,  .sphenoidal  influmina- 
tion  may  give  rise  to  pain  in  the  occipital  or  to  the  frontal  region.  As  a 
matter  of  fact,  inflammation  in  any  or  all  of  the  .sinn.sr.'i  u.snally  eaii.ies 
pain  in  the  frontal  rt^ioti.  These  pains  are  almost  universally  called 
nesdaches  by  the  patient. 

(6)  Headache  is,  therefore,  one  of  the  most  common  and  significant 
signs  of  sinuitLs,  though  it  may  be  present  when  the  middle  turbinal 
presses  against  the  septum.  This  condition  is  often  nii.'^taken  for  eye- 
strain. Kefnirtion  is  ran-ly  .satisfactory,  and  only  when  tin*  anterior 
end  of  the  middle  turl»inate  Is  removed  Is  Uie  headache  relievwl  and 
glasses  accepted.  In  many  ca.ses  glas-w-s  are  not  neces.^ry.  Mead* 
ache  has  mnltiiudinous  caiiMs,  and  Is  mit,  therefore,  pathognomonic 
of  inHainniatory  or  oilier  diseainfl  ctiiiditions  of  the  sinuses.  Headache 
I niay  signify  eyestrain,  hut  in  thi.s  case  it  i.s  usually  hilateral.  wlierea.s  in 
sinus  disease  it  is  more  often  unilateral,  or,  if  nut  unilateriil,  mure  pro- 
noum^  on  one  side,  or  it  begins  as  a  unilateral  heartache  and  extends 
to  the  other  side.  Tlie  headache  which  originates  in  a  sinus  Ls  iti(Tcji.srd 
upon  stooping  forward  and  ujxtn  sudden  jarring  of  die  body.  It  may 
pprsii;!  iijNm  dating  the  eyes  upon  retiring,  or  in  a  darkened  room; 
B'bereas  if  it  is  of  ocular  origin  it  (llsappears  under  ■•inch  conditions. 

The  headache  of  (x-ular  origin  is  greatly  increasevi  upon  prolonged 
r^atling  and  npim  attendance  at  the  theatre.  The  heudache  cau^ei]  by 
attendanc-c  at  the  theatre  Is  so  character?.'* tic  of  iwular  disturbance  that 
it  may  be  termed  "^Uieatre  |)ain."  This  ty[ie  of  pain  in  not  characteristic 
I  of  itinus  disease. 

The  paiiiH  and  headache  due  to  disease  of  the  frontal  sinu.s  may 
assume  the  form  of  .sharj),  sh'K>ting  pains  thnnigh  the  eyes,  or  they 
may  be  dull  ami  heavy,  and  nearly  ciyistjint;  or  ihey  may  cf»nsist  of  a 
dull  feeling  in  the  forehead,  whicti  is  aggravated  by  leaning  fomard, 
and  which  in  f(-male-s  is  es]>f<iany  well  markfxl  during  each  menstniHl 
period  (II.  M,  Fish).  Pre.s.sure  under  the  floor  of  ibe  sinus  at  the  inner 
angle  of  the  orbit  usually  elicits  pain  in  lhe.se  cases. 

ic)  Tnidrrnrss  ujhiu  /•'rMfl-urr.— Tenderness  and  pain  upon  finger 
j»re>»ure  uiay  be  presi-nt  in  dLsea.se  of  those  sinu-ses  contiguou.s  ti>  the 
surface  of  the  face,  viz.,  the  frontal,  anterior  ethmoidal,  anfl  ihc  maxil- 
larv'  sinuses. 

For  the  r.\aminalion  of  the  frontal  sinus,  pres.sure  shouUI  lie  made 
over  the  anterior  wall  alwive  the  supra-orbital  ridge,  and  under  die  fliair 
of  the  sinus  near  the  inner  angle  of  the  orbit. 

Id  the  examination  of  the  anterior  ethmoitia!  cells,  pressure  should 
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be  made  at  tlie  inner  angle  of  the  orbit  against  the  orbital  [jiale  of  the 
cthninid. 

In  thf  exaniiimtioii  of  the  antrum  of  Ilij^liuiorf,  prcibiure  .should  br 
made  over  the  canine  fassa  nf  the  siiprrirtr  maxilla. 

((/)  Disiurlmiwe  of  EifiiUihriuvi.  —iiUUVuH'ss  and  vertign  or  a  momen- 
tary 2ien»e  of  blurrtxl  or  dHrkened  vi.tion  and  initnitiont  rainliiig  are 
fre<]uently  present  In  disfu.se  of  the  sinilf«s.  Alt  lhe.se  .symptoms  mav 
be  ajairavated  or  pr(«iuced  by  stooping  forwanl.  The  patient  should 
hi'  carcrully  i]uestii)nr<l  in  regard  to  these  symploms,  as  otiieru-i.w  they 
nmy  lie  overiookfti. 

(e)  DioturbanceJi  of  the  SprcinI  .SV)iJ»r#.— The  olfactory,  visual,  and 
aiiflilory  .sciise.s  aw  rns|ueiilly  dLsturlMtl  or  flltogetlier  l<i,st  in  sinullLs, 

The  olfactory  scum-  may  be  |«'rvertcd  (piinwuiia),  the  p«tienl  appar- 
ently pereciving  LKlor.s  ibiit  are  Tint  in  evidence  lo  normal  iiosM.  A 
more  common  symptom  is  llie  luss  of  olraetiou  (ano-soiia).  This  is 
Af^counted  for  by  die  blewking  of  the  olfactory  fi.*tsure  by  the  ti.*t.sues 
in  the  region  of  the  mid<Ue  turbinate.    The  ventilallon  of  ilie  su[jerior 

me-atus  nf  the  nose  is  thereby  pre- 
vented, hence  the  loss  of  the  sense 
of  .siuell.  In  M>me  c'a.<>es  {hut  mav 
be  due  ta  the  degeneration  of  the 
termimd  filaments  of  the  olfactory 
nerve,  although  in  most  csi.'ie-s  cimiing 
under  my  observation  the  scn.se  of 
smell  Is  regained  after  opening  the 
olfaclorA*  fissure  either  by  removing 
llie  oljslnictive  lis-sue^  or  by  resort- 
ing to  some  .surgical  procedure,  as 
the  removal  of  polj'pi.  a  portion  of 
the  middle  turbinate,  or  correctitig  a 
devialiiin  of  the  sc[)tuni. 

The  (K-ular  funetiun  may  be  dis- 
tnrlied  or  altogedicr  Kist  in  the  course 
of  siim.s  disease.  The  di.sturbance 
may  Ik*  <lue  to  either  arterial  or 
venous  («ngesiion.  anil  to  toxins,  «>r 
to  thrt>nil»osis  of  the  veins  intertom- 
iniinicating  In'tween  the  .sinuses  and 
the  eye.  The  morbid  pHK-eiW  Iti  the  eye  may  take  llie  form  of  a  )>apil- 
lltis,  nennirerinilis.  retrobullmr  disease,  kerHtitis,  errors  of  refraction 
nr  of  acciimtmidation,  phoutphobta,  epiphora,  choroiditis,  marginal 
blepharitis,  iridocyclitis,  fonjunclival  injection,  restricted  field  or  loMJ 
of  vision. 

Kelation  of  the  Eye  to  Disease  of  tbe  Sinusal. — The  intimate  rela- 
tion between  the  veins  of  the  nose  and  ncee.ssorv  sinuses  and  c»f  the  e\T 
(Fig.  \'i-i),  as  demnnsirateil  bv  l>r.  U.  M.  Fish,  Dr.  \\.  C.  PoM'y,  and 
others,  shows  how  reasonable  w  the  as.sumpiion  that  many  of  the  ocular 
lesions  heretofore  attributi*d   to  aitto-intuxication  from   the  intestines. 
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•t  the  »thmr>l<LJ  rotiii  with  th-P  cyrtxill; 
a.  n.  a,  a,  xil^rior  niul  inxiletiur  riliiniutlnl 
e^dt*;  h.  KynhNll;  t,  ■uimrior  oplillinlmic 
rHti:  tf,  poaffrior  ctlunoi'lal  vrin;  t.  ante- 
ri'ir  cthiiiiiitlAl  vriii. 
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gonorrhea.  .svphilU,  and  rheumatism,  ina^',  in  rianv  instances,  be  due 
to  an  extension  of  the  diseuse  from  Lhe  sinuses  to  the  ot^ular  apparntiis 
via  the  veins  and  Ivtuphatics. 

Arconiinji  to  Posey,  the  extrH-oi-ular  muscles  may  Eteeome  parelie 
or  paralyzcil  from  inflammation  of  the  .sjnuse^i,  ljecau&e  the  nenes  whieh 
supply  the  muscles  are  in  close  anatnniieal  rclfitinn.ship  with  the  walls 
of  (lie  sinuses  and  nmy  Iw  |>aralyzi-ii  I»y  pmssure  or  by  toxic  inlluitiK'es, 
The  levator,  sujHTii)r  <)l)Iit|ue,  and  .■<U[XTior  rectus  mu.scles  lire  In  ivlation- 
ship  with  the  Hoorof  the  fn>ntul  .'^inus,  and  jHirjily.sis  of  them  is  indicative 
of  disease  of  the  frontal  sinus.  The  internal  n-clus  muscle  is  in  relation- 
ship to  the  inner  orbital  or  elhtmiidal  wall  and  paralysis  of  this  tnusde 
is  inilieattve  of  ih-sease  of  the  ethmoid  eelb-.  The  inferinr  olili<jiic  and 
lhe  inferior  rwtus  muscles  are  in  relationshtp  to  the  sujwrior  wall  of  the 
untrum  (floor  of  the  orhit)  and  paralysis  of  eilln-r  of  tlieM.r  niii.scles  is 
imlieative  of  discaxe  of  the  antrum.  As  the  nerves  whicti  supply  all 
these  museleei  pass  in  iLpfxtsition  or  cloi^e  approximation  to  the  .splienoid 
sinus,  disea.-ie  of  this  sinu.s  may  involve  one  or  more  of  the  muscles, 
hem-e,  each  ea.se  must  !«•  can-fully  .-ituilied  l»eforc  the  liK-alion  of  the 
inflammation  v&n  l>e  determined,  i'aresis  of  either  of  tlie.se  niiLsdcs 
causes  a  t^-pe  of  diplopia  or  s<*|iiint.  Diplopia  may  also  be  due  to  retro- 
orbital  prc-ssun*  causing  displacemcnl  of  llic  ryelwdl. 

Optic  neuritis  or  ttther  diM-ases  i>f  the  uveal  tract  is  fre(|lleii|]y  due  to 
ciisease  of  the  nasal  accessor)*  sinuses,  more  particularly  the  ethmoid 
and  sphenoid  sinuses.  C.  U.  Holmes  reviewed  the  literature  on  the 
flubje^'t  and  found  several  cases  dii  n-currj.  In  one  case  tlie  patient  died 
of  <-erehral  hciiiorrba^e  atid  at  the  autopsy  it  was  found  that  the  nnif  of 
the  sphenoid,  including  the  Iwne  and  dura,  wns  destroyeii. 

Thr«!e  ca.<es  of  optic  neuritis  with  partial  and  complete  blindiiesw 
have  come  umier  my  otisenalion  uitd  ojicrative  treatment  within  the 
past  two  years.  The  first  case  was  referr«Ml  to  me  by  Or.  .1.  1 1.  Ilui/.iriga 
with  the  diagnosis  of  optic  neuriti.s  diie  t(»  ethmoidal  and  sphenoidal 
dtiiease.  HI-*  diagno-sis  was  confirmed  by  Ors.  C.  A.  Wood  and 
G.  F.  Suker.  'I'he  patient  was  thirty-five  years  of  a^e  and  was  single; 
ss'philis  had  been  excluded.  His  vision  was  y^Ty-  Tliu  def(Ttive  vision 
had  lieen  jiresent  for  four  months,  f  performed  an  ethmoidal  exen- 
teration, and  removed  the  anterior  wall  of  the  sphenoidal  sinu.ses  upon 
both  sides.  The  mion  rapidly  improved  to  ^jf,  where  it  has  remained 
two  years  after  the  operations. 

The  second  case  had  been  under  treatment  with  electricity,  etc.,  for 
eighlivn  months  and  the  vision  had  gradually  de<-lined.  .\1  the  end 
of  this  time  the  case  was  referrwl  to  me  by  i'r.  J.  E.  t\)lburn  for  opera- 
tion upon  the  ethmoidal  and  sphenoidal  sinuses.  After  the  operation 
vision  i-ontinued  to  decline. 

The  third  ca-M"  was  rr-fi-rred  to  mc  by  Tir.  O.  F.  Suker  for  operation 
upon  the  ethmoidal  and  sphenoidal  sinusrs.  The  pnfienl  wil'^  fortv* 
two  years  old;  sv]>htiis  was  excluded.  He  was  totally  blind,  not  Iwin^ 
able  to  see  a  hjjhted  match.  Tlie  blindness  had  l>een  present  for  two 
weetks.    I  operated  upon  tlie  right  ethmoidal  and  spheiioidul  sinuses  at 
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onco  am]  llie  visi<iii  iH-gim  to  iiiiprtive.  Ten  davs  later  I  aperated  iipoa 
the  left  side.  The  vision  receded  fur  two  or  three  days  and  then  began 
to  impruve  rajjidly,  until  at  the  end  i>f  six  weeks  it  wils  noniial. 

The  inuUtory  Jtuifiluns  niay  be  more  or  lews  disHirlwd  by  disease  of  a 
sinus.  'I'hc  dischnrge  fnini  the  sinuses  into  the  epipharynx  may  rause 
iiifectton  of  the  mucous  membrane  of  the  Eustuehian  tube  and  middle 
ear.  Sinuitis  mfly  indirectly  bo  the  emise  of  catarrh  of  the  middle  rar 
ur  of  snppiimlive  otitis  iruilia  ami  niiusioiditis.  In  aildiiimi  to  the  fon*- 
going  aiinil  c-omplicntions.  there  is  another  synipl*nii  which  I  ha%'e  not 
seen  mentioned  in  the  titeratni-e,  namely,  a  moniciilan"  rtmring  accom- 
panied by  a  fuhicssiii  the  ears  and  dulness  of  hearing.  Theiw  phenoraenm 
are  cspwiuUy  likely  to  m-ciir  on  liondinf:  forwanl. 

Tfte  Priiiriple.i  of  Treatmmt. — The  cure  of  iiiHammation  of  a  sinus 
depends  upon  three  things,  namely :  (n)  'Hie  e<^tablishment  of  free  drainage 
and  veiitilatitit).  (h)  the  reniovul  of  the  morbid  nuiteriid,  and  (c)  tlie 
elevation  i>f  the  opsonic  imlex  by  the  adTnlnislration  of  autovaccines. 

In  those  cuscs  in  which  the  interference  «ilb  drainage  and  ventilation 
is  due  to  a  siinpte  hy^ieremia  of  the  mucous  membrane  du-  K>Cid  applica- 
tion  of  cocaine,  aiuipyrine,  or  adrenalin  may  be  qutlc  sufhcierit  to  estab- 
lish a  cure.  In  such  subjects  the  morbid  material  is  the  secretion,  hence 
drainage  removes  ii.  On  the  other  hnnd,  in  those  cases  in  which  there 
isH  marked  obslrnctjon  due  to  a  drvialion  of  llieseplnm  or  b>  hy[H'rplasia 
or  cystic  enlarijeiiieiit  of  ibe  u)id<lle  tnrl>iiia1e,  it  is  often  ne«-e>sary  (o 
resort  to  surgical  measures  in  onier  to  give  relief.  Furthennure,  in  tlu> 
cases  in  which  the  sinus  Is  filled  with  granulation  tissue  and  the  bony^^ 
walls  arc  necrosed  the  establishment  of  draiiuige  even  by  .surgical  means 
may  not  elfect  a  cure;  (he  morbid  material  {granulations  and  neenitic 
bonej  must  also  l>e  removed. 

Tiie  Indiattiotis.—Xw  apprei-iatton  of  these  fundamental  principles 
enables  the  surgeon  to  decide  npiti  the  meUiod  of  in-utinent  in  t^ch  case. 
In  the  following  <iiscussifm  of  the  ti-eainient  the  foregoing  princi]>les  wnll 
be  constantly  rifferred  t«>,  with  a  view  to  enabling  the  student  bikI  prao- 
titioiier  to  elect  the  proper  mode  of  treatment  in  the  case*  coming  under 
his  objicrvation.  IJefore  entering  iiptm  a  <lemiled  description  of  the 
various  modes  of  (reatment  a  general  discussion  of  the  varj'ing;  conditions 
to  Im'  met  will  l>e  given. 

Acute  catarrhal  sinuitis  is  usually  an  extension  of  a  similar  inflamma- 
tion of  the  na,s»l  mTic()sa  to  the  sinus,  in  the  course  of  a  cnn-za  or  cold 
in  the  head.  The  nuieous  membrane  of  the  nose  and  sinuses  is  hyperemia 
and  swollen.  The  ostia  and  the  infiimlibuluni  nmy  be  closei)  from  swell- 
ing of  (he  mucous  menibntne.  'I'he  obvious  indication  is  to  relieve  the 
swelling  by  the  local  application  of  certain  drugs;  surgical  intervention 
is  rarely  nec^'ssary. 

Acute  suppurative  .sinuitis  occurring  in  the  course  of  cor%'za  b  charac- 
terize<l  by  hy|H*remia  and  swelling  of  the  mneons  uiembmne  of  (he  nos 
ami  sinuses,  and  (he  indications  are  to  reduce  the  sn'elling  by  local  medi-^ 
cinal  applications,  as  in  the  aeiite  catarrhal  variety. 

Chronic  catarrbiJ  :iiuuitis  due  to  pressure  in  the  middle  turbinate 
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rq;k>n  necessitates  the  removal  of  the  tissue  which  causes  the  pressure. 
If  tlie  n]ti»ius  Dieinlimnr  is  rhroniriillv  .swollen,  tetnporarv  relief  niav 
follow  the  upplicatioii  of  uiiijphiii^'i.slic  dni^.  as  mlreiuiliii.  If  the 
secretioa-i  have  drie<l  and  blocked  the  cell  openings,  probing  may  afford 
Ieni|>iimn-  relief.  In  hiokI  eases  ihe  ini»]iile  tnrhinule  is  enlai^'ed  from 
hvper[>lasia  (see  Hvperplajstic  Uhinilis,  Poiypf.  or  fnjtu  bullon*  erilar^^e- 
inenl  which  blocks  the  infinuhhitliim.  In  some  cases,  therefore,  it  is 
neees-saiT,-  either  to  straighten  the  scrptum  or  remove  a  portion  of  the  iniiJ- 
dle  tiirUiimie  in  ortJer  to  give  permanent  relief.  The  bnltn  ethmoidalis 
may  also  block  tlie  tnfiiiidiUiihiiu  ami  prt-vent  drainage  and  ventilation 
lit  the  sinnses  in  .Series  I. 

ChnMiic  suppurative  sinuitis,  with  obstructive  lesioas,  necessitates  their 
removal,  whetiier  they  W  of  septal,  turbinal,  or  other  origin.  In  tlii.s 
case  there  is  simple  olvstriielion,  nnd  n(»  morbid  materia!  other  thiiri  pus 
is  present;  hence  the  removal  of  the  oi>stnirtlve  lesion  |KTniilsof  tlrnimige 
which  penioves  the  pus.  'J'he  foreg«iing  statement  does  not  «pply,  how- 
ever, to  all  ease»,  jLs  the  drainage  of  pii.s  fritii  the  ceHs  is  not  altogether 
depeiMienl  upon  free  eel!  o[>enings,  because  in  most  of  the  cells  the 
i>|KMiing  is  near  llie  uj^K-r  limit.  The  ciliated  eoluiniiarepilheliiiiii  which 
line-s  the  evils,  tliuUf^h  limited  in  distribution,  carries  the  secretions  up  lu 
iLe  cell  openings,  where  it  is  rlischarge<i  into  the  nasal  cavity.  If.  there- 
fore, the  ciliie  are  destroyed  by  the  inHiunmaton*  process,  the  renio\aI 
of  the  obstnietive  lesions  does  not  neee.s.sarilv  estjibli.sh  free  drainage. 
In  such  cu.H'K  it  may  U*  tietrxsnry  to  insiiiute  ojHTHtive  pnm'duttts  in 
order  to  open  the  cells  at  their  most  deptMideiil  jxirtion,  or  to  e.\enterate 
them  in  their  entirety  ( ethmoidal ).  In  .some  eases  the  mucous  membrane 
luid  the  ciliated  epitlieliutn  can  be  re^toreii  to  their  normal  integrity  ami 
functional  activity  by  lavage,  or  by  negative  atr  pres.sure,  m  recommended 
h\  Bier. 

Chronic  sinuitis.  without  obstructive  lesions  of  the  septimi  or  the 
roidclle  turbinated  IxKly.  implii's  a  hy])eqilasia  of  the  mucous  mem- 
brane with  a  loss  of  the  columnar  ciliated  epithelium  of  the  sinuses, 
at  least  in  certain  areas.  These  cases,  according  to  Utfenorde  and 
Skelleren,  are  not  attended  by  suppuration.  My  personal  observations 
do  not  confirm  their  view,  jls  I  have  often  opened  the  frontal  sinuses 
bihI  have  found  Ixith  hyperplasia  of  the  mucous  mend)rane  (polypi)  an<l 
pus.  I  have,  however,  more  often  found  only  polypi  present.  I  do  not 
understand  that  hy|>er|ilastic  tissue  is  immune  to  pus  jiroducing  micni- 
orgHnisms,  Imt.  on  tlie  ttfiitrarv,  1  can  conceive  on  Ijoth  theoretical  ami 
clinical  gn>uiids  (hat  purulent  secretions  may  ami  ilo  a<ttuupiiuy  hyper^ 
plastic  rliiuitis  bikI  siiuiitis,  'l"he  trciitment  .shouhj  therefore  eillier  1* 
dir«ieil  to  the  regeneration  of  the  imieous  membrane  by  negative 
pressure.  uihI  die  resnlianl  hyperemia  and  increaseil  nutrition,  or  by  open- 
ing the  cells  and  establishing  free  drainage  by  stymc  operative  procedure. 

Chronic  suppurative  sinuitis,  with  g  rami  hit  ions,  polypi,  or  necnisi.s  of 
the  bone,  is  only  amenable  to  surgical  treatment.  No  treatment  other 
than  this  will  establish  drainage  and  veutilalion  aud  reiuovc  the  morbid 
outerial. 
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Treatment.— The  principlo-i  of  trcarnient  having  been  jjivcn,  only 
the  teH-hriiijin-  will  lie  dcMTiiml  hi  this  swiion. 

Treatment  of  Acute  Oatarrhal  Slnuitis.-  Acute  catarrhnl  siniiilis  iistmll}' 
involves  gill  till"  aifCssDrv  sinuses,  am)  the  tiidicatic>n.s  call  for  the  reduc- 
tion of  the  swelling  of  tne  mucous  iiienibrane  for  the  purpose  of  open- 
itvg  the  ostia  of  the  tsinuse^.  The  folEuwiiig  teebiiique  is  usually  suc- 
cessful : 

[a)  Apply  adrenalin,  1  in  2(K10,  on  thin  pledgets  of  witton,  to  ihc 
swollen  iiiiddlc  and  infenor  turbinates  to  rcdurc  tlie  swelling. 

(h)  Apply  a  4  per  cent,  solution  of  oocaine  to  reduc*  the  .Tu*eIIing  and 
to  relieve  the  hypersensitiveness  of  the  uujcouh  nicndimne. 

(_c)  Apply  a  in  per  eeiil.  siOulion  of  anlipyrine  over  the  same  area  to 
proiong  ihe  ischemic  cffocls  of  the  adrenalin  and  eoeainc. 

((/)  l.'se  a  rt.5  per  cent,  solution  of  menthol  or  other  bland  aromatic 
oily  sohitirm  with  u  nebidizrr  every  two  or  thi-ee  hours. 

The  s(ihi[ion.s  of  adrciiaUii,  (roeatiH',  anil  untip^riiie  should  l>e  u»rd  as 
often  a-s  the  nasal  chanilKTs  feel  "stuffy,"  or  tne  hcadadie  and  sense 
of  pressure  return. 

Iti  addition  to  the  foregoing  local  remedies,  those  which  are  usually 
given  in  acute  corj'za  muy  Ix'  administered,  but  tlicy  are  of  value  only 
ill  the  early  stage.     (See  'rrealiiient  of  Coryza.) 

Hejit  frntn  a  ."iCH)  (■nndl(^[M>wer  lamp  applie^l  o\*er  the  face  some- 
times alfonLs  ^pe(M^y  relief.  The  lump  hhouUl  hv  pH.ssed  back  and  forth 
before  the  dosed  eves,  at  n  distance  of  fnmi  twelve  to  eighteen  inches 
for  twenty  to  thirty  minutes.  The  good  e(Te<-ts  are  due  to  the  increase<i 
hy|XTeiiiia  ami  leukocytosis,  and  to  the  improvement  of  the  nutri- 
tion. While  germicidal  properties  are  c)aime<l  for  the  light  of  this 
lamp,  the  effect.';  are  probably  due  to  (he  inereiused  leukocytosis  and 
niitriti  in  of  the  tissues.  I  ha\e  thus  treate<l  thiimic  eases  in  which  the 
purulent  disciiarge  and  pain  ceaseil.  but  returned  after  a  few  weeks, 
Whether  persistent  use  of  the  light  will  cure  these  cases  X  am  nol  j>re- 
puri-d  to  slate. 

Treatment  of  Chronic  Oatairhal  Sinuitis.— Tbi.s  is  a  more  difficuU  ty\iv  to 
treat  successfully  on  account  of  its  clmmicilv,  which  of  itself  may  imply 
that  unalomiral  barriers  existed  during  the  acute  stage  which  prevented 
resnbttion.  These  bflrriers,  if  present,  must  S»e  overc-onie  l>cfore  a  cure 
cni]  lie  permanently  eslul)lishe<l.  The  aualouiieal  barriers  to  rewilutiim 
may  consist  of  hypertrtiphic  or  hywrpliistic  eliariKes  in  the  uiui'ous  mem- 
brane of  the  nose,  esfieeially  in  trie  region  of  the  cell  openings  and  the 
olfactoiy  fissure,  or  they  may  be  due  to  ethmoidal  cells  in  the  middle 
turbinate  or  to  deviations  of  tlic  upper  portion  of  the  nasal  septum. 

Tiie  swelling  of  the  mucosa  may  be  somewhat  reduced  by  the  local 
applications  of  adrenalin,  cn<'aine,  and  anlipyrine.  In  addition  to  thU 
the  hypertrophic  or  hyperplastic  rhinitis  should  lie  suigicaliy  treated 
after  the  manner  descriije<i  under  these  disease-s. 

If  these  rnea-siires  fail,  mon-  radical  surgic-al  prcKwhire-s,  such  as  are 
used  in  obstinate  cases  of  auppiiralive  sinuitis.  may  become  necessary. 
Probing  of  the  frontonasal  canal  sometimes  affords  relief,  although  tbe 
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removal  of  the  anterior  end  of  the  mitWIe  Itirhinate  and  the  piirciiempnt 
of  (he  etliutotdal  cAh  ma_v  Iw  nd-ivsNan*. 

TrMtment  of  Chionic  Suppmative  Sinuitu.  -In  ihr  .simpirr  Form  of 
sinuitis,  that  is,  when  there  ure  no  j^runulitlio'ns  nor  rjiriniis  t>oite,  the 
lava|^  of  (he  affected  sinus  with  anttsoptir,  alkaline,  or  xtiniiitatiii;|r  solu- 
[tions  is  sometimes  followeei  liy  a  cun-.  Tlic  lavage  of  the  frontal  sinus 
may  Ik-  perfornwfd  l!iroiif.'h  the  fninltma-sd  tHiial.  extvpt  in  those  cases 
in  which  it  h  alvsolutely  close<l  by  an  enlar^d  bulla  or  hy  an  cnlar]^d 
middte  turbinated  body. 

Fm.  IM 
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Pfobtet  tbr  fttmUJ  Mnua.    TIm  unMricif  bolt  -A  iLr  tuidJlf  luTtHUilpH  htnly  in  rrmarnd  lo  atiow 

tike    anslmntc-nl    Ismlmsrlui :  a.  ii,  llir  (irtJi*  in  Itir  Itnt   inxiliiiri  hntMWtli  iMr  niiitdlft  Inrbiimle  sad 

tt«v*irt  ut  (iv  buDii  •^liniiitdnlbi;  k,  iVm  pmlw  in  ilii>  MuiiiicJ  (Hr-iuun  )«iii*stli  ihr  niidill^  tur- 

\htlMU  Mvd  in  front  of  tb«  bulla  nluno<(UU»:  f.  r.  tht  probr  In  tiir  tbirri  iKuilion  inlnidun«l  tlirouRli 

l-tfa*  fninUiBMiJ  caniO  into  tlir  tniiilal  nttiiw:  cf,  Ilir  [iihbI  nuf  ii!  llir  fiunlciniiMtl  rNiml:  *.  lhi>  liii-  of 

t-'th*  tuujjial*  pnxawi;  /.  Uw  liui**  onll  (luiniuu*  prut— I  of  lh«  liifnnililmliiMi;  a.  'J>v  iMIiitiii  l^ullv 

«llmeM>Ui;  A.  Um  mUiod  tnnxlUii**:  >.  nn  mtxumnrr  optntng  lnu>  Uw  niAxlUsry  aious.    (br«iriiis 
bom  a  ■pecimKa  loaiMd  Itf  Itr.  In  Fraak.) 

Lavage  of  the  Frontal  Sinus. — An  understanding  of  certain  iinatomica! 
peculiarities  of  ihe  region  of  th«*  infnndihiiiuin  and  ihi-  frDntona^a] 
canal  will  nutlerially  aid  in  the  lava^T  of  the  siiiiise».  'I*hr  liiultis  .senii- 
luiiari.>r.  the  iiifniidihiihiin,  and  the  frutil<iiia>^il  i.-»n]il  will  i>e  clearly 
detined,  an  much  fnnfu.sion  ap|>*'ari  in  itic  litrralnrc  ri)nfcriiiiig  them. 
The  tenrn  an?  ofltm  u-ied  a«  synonymouA,  whereas  they  are  distinct 
aimtomioal  entities. 

'l*he  hiain>  semiliinari-s  ts  a  .'ilil-like  ereKcentic^shiifHid  u|x>ning  in  the 
outer  Wall  of  the  nose.  It  is  the  opening  of  the  infninlibnlum  into  the 
miiidle  nw-anis.  Il-^  inner  lip  is  the  upper  nmrpin  of  the  uncinate  prot^'esa 
of  the  F-thuKtid  bone. 

Thc  infundibidiiin  i-s  a  <I<H-p.  narrow  pnxive  or  putter  in  the  outer  wall 
of  the  iioMr  ( Fig.  I'M,/),  the  inner  wall  of  which  i»  the  uncinate  process. 
The  frontonasal  canal  drains  into  the  infundibuluni  in  about  one-half 
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(if  ihe  subjects,  whereas  in  tlie  remainder  it  drains  a  little  anterior  to 
it  <lirectly  into  thr  mi<ldlr  meatus  (Turner). 

The  rriMiLonHNtil  cuilhI  '\s  a  elosed  tubular  duct  exteniling  upward  and 
farwar<i  fnnn  the  middle  meatii:^  or  the  infmidlbiihim,  as  the  case  may  be, 
to  the  frontal  slTins.  Its  Dpt^nirig  into  tlie  tiiatr  c)f  ihi-  fnmtal  sinus  is 
known  as  the  ostium  fn)nta1e.  In  rare  InMaiices  the  ostium  open.s  high 
upnn  the  pasterior  wall  of  the  sinu.f. 

Ihiviiij;  defiiieti  the  parts  coacerned  in  probinjr  or  irrigating  the  frontal 
sinus,  certain  anatoniiral  pcculiHritics  which  inHucnr*  the  procedure 
will  be  given  brief  notice. 

The  hiatus  seniiluiiaris  i»  the  key  to  the  probing,  as  it  is  the  opening 
into  the  infLindibuhitn,  whi<'h  niu.st  \te  entered  to  reach  the  frontonasal 
canal  in  aboiit  one-half  of  the  cases,  The  Inilla  ethnioidalis  is  situated 
just  alxive  the  hiatus,  and  when  large  it  encroaches  u]»nn  the  slit-like 
opening  and  partially  i>r  iuiiipletely  closes  it.  ()cca.sioiially  diere  are 
accessory  cells  in  the  uncinate  process,  which  also  obstruct  the  hiatu.s. 
In  other  ciise,s  the  middle  tlirliinnte  <'lo.sely  Itugs  the  outer  wall  of  the 
rii>»e  and  blocks  the  liiatus  (.'^liKler).  When  either  of  tlu-se  anatomical 
p«'ultaritie.s  is  present  the  iiitrndnclion  of  the  pmbe  or  die  cannula  is 
rendered  diHicult  or  impossible.  If  the  frontonasal  canal  opens  in  front 
of  the  infiindibulum  the  probe  or  cannula  may  Ik"  passed  into  it  even 
though  the  hiatus  is  closed. 

Fio.  136 


Hutmea'  nmlltahlc  fronutl  iiniu  probe. 


Another  difficulty  sometimes  encountered  in  probing  is,  that  the  probe 
may  enter  the  ostium  of  one  of  the  anterior  ethmoidal  cells  instead  of 
the  frontal  sinus.  Sime  of  (Ui-  anterior  rell.s  uiav  open  into  the  infuti- 
dibnliini  lui  its  outer  wall,  while  oilicrs  open  Into  the  frontonasal  canal. 
The  anterior  cells  are  iimimIIv  locnted  external  to  the  infundibuluin  and 
the  froiilonasiil  canal,  and  iher  iostia  open  into  the  infimdibuhim  and 
frontonasal  canal,  through  die  outer  wall.  In  probing,  thenefore,  the 
potiil  of  the  probe  should  lie  kept  against  die  inner  or  mesial  wall  of 
die  frontcmji-sal  cunal  in  order  to  avoid  rhe  ostia  on  its  outer  wall. 

Probing  is  giMiernlly  more  difficult  in  tbo,'^e  subjects  in  which  the 
fronloniLsal  canal  i-nipties  iiilo  the  infiindibnliini  than  when  it  empties 
directly  into  the  nii<l(lle  meatus.  In  die  former  case  the  canal  is  often 
tortuous  and  narrow,  while  in  the  latter  it  is  u.sually  straighter  and  of 
larger   caliber. 

The  niirldle  turbinate  is  sometimes  so  close  to  the  hiatus,  e.speclally 
when  the  turbinate  contains  an  accessory  cell,  that  it  is  difficult  to  enter 
it  with  a  prolic  or  cannula.  In  this  event  the  removal  of  the  anterior 
third  of  the  middle  turbinate  ovcrcomcii  th«  difficulty. 
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Tfchniqur  of  Probing  the  Frnnfonnsal  Cnnni. —  First  coeainixe  the 
|>arLs.  Thi'ii  iiitnnlui*i-  a  line  .silver  prohe  (Kip.  135),  Ijcnt  at  its 
distal  end  to  an  aiigle  uf  abmit  l.'ij  ilt-^rees,  lietwiH-n  the  anterior  tliird 
uf  the  middle  tiirhinute  and  the  ikuter  wull  of  tho  tiose.  Keep  the  tip  of 
Uif  prulie  ap*iii5t  the  uuter  Mirfax-e  of  the  tiirbinate  and  puss  it  fonviird 

id  upward  thmiijzh  th(r  liiiLliis  into  the  infundiliiiliim,  where  it  rejidil}* 
•titers  the  fruiitoiia.'^ttl  canal  even  Id  ihi-  ll^tiultl  fnmtale  (FJjr.  I'M). 
After  enjrai^nj;  in  the  middle  meatus  it  shnuld  U-  ])H,-.sefi  inlo  the  iiifun- 
dil'iiliiiii  and  eaiiul  for  alM.>iit  i]  to  H  cm.  to  reiieh  the  fruiital  .-^inu-s. 

Irrigation  of  the  frontal  sinus  is  ac-cuniphiylied  through  a  silver 
cannula,  whieh  is  intnMlneed  in  the  .same  niunner  ils  de.-wrilH'd  for  the 
introduction  of  the  prolie.  The  .syringe  i.s  altaehed  to  the  cannula, 
nnd  the  sinus  gently  irrigaltij  with  warm  iinrinal  .salt  or  l»oric  acid 
solution. 

l^ttaffT  of  the  MfirlUary  A'i«i«.— This  can  rarely  Ix-  elfwled  through 
the  cell  Dpenitig  un  tu-count  of  \Xs  hidden  |K)siticm  in  the  tiiFiindihidum, 
and  on  ac<xiunt  of  its  forward  and  downward  direction  from  tlie  infun- 
ditiuhun  l(>  the  anlniui.  Tlie  o[>eiiin(j  inli>  the  Hiilrnni  is  m)t  directly 
through  the  lateral  wall  of  the  nose.  Imt  it  is  more  like  a.  canal  extend- 
ing! ohli(|ueiy  downward  and  forward  thniuEli  the  thickness  of  the 
wall.  The  can ul  ur  i>|H'nin^  is  furllierniorr  .somewhat  hidden  hy  die 
unciform  prricewt,  or  hp,  of  the  hiatus  wmihinaris,  Some  wriler.-*  have 
claimed  tluil  they  could  irrigate  the  nn(nim  through  its  nornml  open- 
■iifC,  iHit  a  casual  study  of  die  auiitoniical  peculiarities  of  the  region 
wiil  convince  anyone  that  it  is  a  physical  impossihility,  except  In  rare 
instances.  In  a  certain  numlH-r  nf  casc-s  ificrr  arc  acrcssorv  opmiiigs 
into  the  antrum  (Fig.  134,  (').  which  when  present  niav  he  utilized 
ffir  ]>uq>oses  of  irrigation.  Then.  tiK»,  the  hnninn  nienihranacea  of  the 
nKMi-atitnil  wall  may  U-  [ferforatetl  with  the  tip  of  the  cannula  and  irriga- 
ti<in  performwl  through  it.  In  view  of  the  foregoing  facts  it  is  rarely 
pussihlc  to  irrigate  the  itntmni  through  ihe  normal  ostium,  hence  an 
Artificial  route  should  he  chosen,  (lie  most  availalile  one  U-ing  W-iicath 
the  inrcrior  lurt>inuu>d  ImhJv.  a  curved  iriK-ar  and  cunimla  being  u.sctl 
for  th**  purjwse.    'V\xv  technii|ue  is  a-s  follows: 

(a)  .'Xnesthetlwr  the  mucous  nienihrune  of  the  inferior  nieatn.s  with 
a  5  prr  cent.  sohitii>ii  of  cocaine. 

(6)  Introduce  the  inM'ar  and  cannida  (►cnenlh  the  inferior  turbinate 
piwlrriur  to  Ihe  anterior  antral  wall,  and  dipei-t  it  upward  and  outward, 
1  little  al»ovo  the  floor  of  the  no.se,  in  onler  to  avoid  the  thi<k  wall  nf 
Imne  ut  (his  (kuiu.  In  stuni"  ca.'Ji's,  csprcially  when  a  maxillary  cyst  is 
Drcsenl.  the  Ihwir  of  the  uutninj  i.s  ipiile  high  and  It  is  not  pcjssihle  to 
inlnxhliv  ihe  triK-nr  l)eneath  the  inferior  lurhinaie. 

(c)  .^fter  |)enetrating  the  nas(}-Hntral  wall,  remove  the  trocar,  leaving 
the  canmila  in  pa*<itiott. 

(J)  Attju'h  the  ndther  hose  of  the  syringe  to  the  cannula  and  irrigate 
tfMh  normal  salt  or  othrr  siJntlon  cho.svti  for  ihe  jjurpose. 

(r)  Hy  ctKiiinixing  the  area  daily,  vfir  irrigations  may  Ije  continued 
iDdcfim'tcly  llirough  the  urtiBciul  opt>(ung. 
13 
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Laoage  of  thi-  Anfrtim  through  the  Ahrnlnr  Proirit.*. — This  niftv  be 
done  after  liavinp  ptTforintti  the  Cckiiht  i>peratii>ii,  so  naiiiwl  after  Sir 
Astley  Co<>i»er,  who  inlnxluced  it  to  tW  profession. 

The  technique  is  as  follows: 

(a)  Select  a  plaee  where  a  tooth  has  been  extracted  beluw  the  antrum, 
or  if  a  trmth  is  deeaveil  Itoyond  repair,  cxtraet  it  for  the"purjM>se,  and 
drill  a  PHiial  into  the  floor  of  the  sinus.    This  is  Cooper's  operation. 

(i)  Through  ihis  opening  a  cannula  is  introduced  and  the  antrum 
irrigated  with  riornia!  sal!  or  any  .siiliilioti  licHirtd. 

(c)  I'he  canal  tlni'*  made  should  U-  kept  open  by  nieaiw  of  a  hard 
or  soft  rubber  or  gold  lube  made  for  the  purpose.  'Vhe  tube  should 
be  flanged  on  the  lower  end  to  prevent  it  slipping  upward  into  the 
antrum. 

{d)  A  plug  slinuld  lie  tntrodiieiHl  into  the  tnl)c  to  prevent  the  entrance 
of  food  into  the  antrum.    This  nielhnd  is  obsolete. 

Latrage  through  a  Canai  Exttrnai  to  the  Teeth. 

(a)  ('ocainize  the  gums, 

(A)  Drill  a  eanni  thnnigh  the  upper  and  external  part  of  ihc  alve<>lar 
pniefcss  u(  a  [unnt  between  the  first  and  -second  bi.seiispid.s,  avoiding  tlic 
roots  of  the  teeth.    This  method  is  practically  oKsolete. 

(c)  PnK"ee<i  thereafter  as  in  the  <  (»op(T  ojwration. 

Lavage  of  the  Ethmoiftal  Ci'U-i.— This  is  often  iitipi.^isible  except  in 
the  ease  <\f  the  anterior  eelh  which  drain  into  the  froiitonusul  canal. 
The  bulla  ethmoidalis,  one  of  the  anterior  cells,  does  not  drain  into 
the  frontonasal  canal,  but  drains  directly  Into  the  middle  meatus,  and 
its  «.stiiirn  is  sitiiii(e<l  at  its  upiwr  median  wall  betuitlh  the  aiiachnient 
of  ihf  middle  turbinated  IkkIv. 

The  terhnique  for  the  lavage  of  the  anterior  cells  opening  into  the 
frontonasal  canal  is  the  same  as  for  the  frontal  sinus,  tiiis  being  intro- 
duewl  into  the  canal  only  to  the  sewnd  p<-»sirion  (Fig.  134};  indeed, 
lx>th  .sets  of  cells  are  often  irrigated  al  the  same  time.  'I'heir  usiia  are 
bathed  with  llie  irrigalitig  Ihiid  and  the  accitnmlaled  pus  in  the  canal 
is  removed,  llnjs  racililulirig  the  drainage  of  the  cells. 

Lavage  of  the  uphenvidal  sinus  is  possible  when  the  middle  turbinate, 
or  a  deflection  of  the  septum,  does  not  prevent  the  introduction  of  the 
sphenoidal  cannula  into  its  opening.  When  such  an  obstruction  is  present 
it  mav  beci)mc  nccessarj-  to  first  remove  it  by  some  surgical  procedure 
bt'ft>re  the  irrigaticni.s  can  be  practised.  I  generally  use  a  silver  Kustachian 
catheter  in  place  of  a  sphenoidal  cannula,  and  find  the  cune  "sed  for 
the  inflation  of  thi"  ear  the  correct  one  for  irrigalion  of  ihe  spbennidal 
sinus.  Myle's  c-annula  may  U*  In'nt  to  reach  a]iy  sinus,  and  is  smaller 
than  the  Kustachian  catheter.  A.  H.  Andrews  has  devise*!  a  cuned 
cannula  (Kig.  130)  which  can  be  intnidncwl  into  the  sphenoidal  sinus 
without  the  preliniinarv'  removal  of  the  middle  turbinated  Ixxiy.  'ITiis 
i.s  a  dcciileil  advaiifjige.  its  it  renders  the  treatment  of  empyema  of  this 
sinus  a  ven,-  simple  procedm-e.  Should  granulations  In*  abundant,  it 
may  be  necessary  first  to  remove  the  iniiidic  lurbinate  and  then  the 
anterior  wall  of  the  sphenoidal  sinus,  and  curette  its  interior. 
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The  spefial  curve  of  Andrews'  cannula  enables  the  operator  to  insin- 
uale  it  through  the  oUacUiry  fissure  into  the  .sphemwlJiindKi  fossa,  ami 
to  enga^^  the  tip  in  the  ostium  sphenuidale  by  mioling  it  (Fig.  137). 
AVhcn  it  has  been  introduced,  the  patient  should  lie  instructed  to  lean 

Fiu.  im 


'^^a 


A&dnwi'  ipheciiji-i  i.  ,ir-ii'.'  '.iiiiuiLl  nig  hiiiv<s. 


forward  and  open  his  month;  tlien  tlie  liosc  of  the  svringe  should  be 
attached  lo  the  cannula  and  the  tiinus  irrigated.  If  the  patient's  head 
is  tndined  fonvard  and  the  mouth  open  the  Huid  will  nut  enter  tlie 
EustacluBn  tube. 


Via.  137 


Irritation  of  Uw  •pbeaMdo]  aima  wllh  AnHnwi*  cun'od  tannubk 

Qaiwnl  R«mtfks  Concerning  Z^vage  or  Iirigation  of  the  Sfamses. — 
Lava^  of  the  iiiuLSfs  in  suppurative  iiitianimnliim  is,  iipm  llic  wholif, 
an  unsatisfactory  therapeutic  measure.  Formerly  it  was  in  vogue  with 
lendsts  and  surRcons  for  the  (n-atnient  of  antral  einpyi-nia.  Many 
were  thus  treated  daily,  for  weelu  and  inuiiih».  and  some  were 
cured,  or  apparently  curp<],  while  others  continued  to  suppurate  uninter- 
ruptedly. 
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If  hivMjje  is  useful  nt  all  it  is  In  the  simplp  sunpuriitivr  rases  unrom- 
plicnUHl  bv  ^rHiiulaticiris  Hiitl  iH-cru.si.s.  'I'ln-  rt'iiiovti]  uf  ihc  uiinileiit 
secretions  Kive^  tbe  ciliaU'cl  tpitJu'Iiiiin  a  chance  to  rfjrciMTale.  It  sboiild 
almi  he  hitrne  in  liiind  that  tlie  tnucous  tiu'iiil>r»iie  (l<if-.s  not  tolerate 
lavage  iiHiehiiitelv,  us  it  is  nut  ai-aifituineii  to  tin-  prc-seiK-e  of  larj^e 
f[iiaiilitips  (if  aipicoiw  sohitron,  henee  irrij^ation  is  a  douht/ul  propwlurf. 
If  after  a  few  ciavs'  or  wctlcs'  trial  the  case  (l<>es  nut  preatly  intpn»ve. 
irrigation  .slirmld  h»c  (iiscnnlinuecl  and  some  other  method  of  tPealment, 
prifjablv  sur},'i<-al  in  character,  iii.stituLcd. 

Trfuimrnt  hy  Xfyndre  Air  Prr.t.tiiri:^lMer  has  denioastraled  iJie 
therapeutic  value  of  this  method  of  treatnii-iit  in  influuiniatiotis.  fvinder- 
moTin,  Brawley  and  others  have  also  reported  favorahly  upon  Uie  u*e 
i>f  n(^ativc  prfssiire  liy  means  of  an  exlmast  pump.  The  rattoiiafe  of 
this  ineatliod  of  treatment  eouwist.";  chiefiv  in  the  increa.'^'d  livjM-remia  i>f 
the  niucou.s  mcmltraiir  lining  the  cells.  I'he  local  nutrition  is  thereby 
improved,  the  irll  resistance  and  h'iikor)'tu£is  increascil,  and  (he  infcctivw 
process  checked.  'ITiat  such  changes  do  lake  place  in  some  ca.ses  thn.« 
treated  is  probably  true.  It  is  not  clainieil  that  all  vasps  are  amenable 
to  this  trealiiicnl.  Let  it  be  iiiHlersloxl,  therefore,  that  nejiativc  air 
prc-ssim'  :ihfm]d  be  u.scd  only  ii.f  a  tentative  mea.snre,  and  if  »  cure  iioe» 
not  follow  within  u  few  w<vks,  it  should  lie  abandoned  and  .some  other 
treatment  substituted   for  it. 

Techniqos. -(«)  'I'hc  apparatus  necessan-  for  piDdueiiyj  negative 
pres-suiie  in  the  sinuses  conMisLs  of  etllier  a  hand  pnnip  or  i>lher  device 
for  exhausting  the  air  in  the  niLsal  chanilx-rs.  Brawley'.s  a|)paratU5  is 
(iperatetl  by  attaching  It  to  a  faucet  of  the  wa.shbasin,  the  nepilive 
pressure  beiiij.'  regulated  by  tlie  amount  of  water  turned  on. 

(/;)  Insert  the  nasal  (ip-s  into  the  nostril.s  and  bring  the  soft  palate 
into  apposition  with  the  phan,-ii(^al  muII  by  swallowing.  With  pmcttiv 
the  patient  soon  learns  to  maintain  thi.s  condition  for  several  minute-s. 

(e)  While  the  air  is  thu.s  exhauster]  the  ptis  is  drawn  fnmi  (he  sinus 
inti^  the  rubber  Ci]binj;,  from  whence  it  flows  intri  (he  w'ser^-oir  Ix-ttle. 
In  this  viay  .several  draius  or  ounces  of  pus  may  he  removed  in  the  course , 
of  a  half-hour. 

((/)  Daily  seafiee.s  should  be  maintained  until  impmvemrnt  Iw^ns, 
or  until  the  surj^'eon  is  conviueeil  (liul  this  [netlmd  of  treutuieiit  is  liiade- 
f|uate  for  (be  rase. 

Urs.  Dabney  ntni  I'ynchon  liave  each  devised  an  cAhaust  appamtus 
having  tlie  appearance  of  a  spray  tutH-,  which  is  oj>era(c<l  with  a  aitu- 
pressetl-air  tank.    'I'hese  are  ingenious  and  practical  instruments. 

Witli  either  a])(wiratns  the  patient  is  liistnicted  to  swallow,  (bus  closinp 
off  the  pharynx  fnmi    the    cpiphannx    and    lui-sc.     The  siielion,  after 
a  little  practice  on  the  part  of  the  patient,  maintains  the  palate  muscles, 
in  this  [losilion  for  an  inilefinite  period  of  time.    The  patient  during  this 
pit)ce.s>  lireallivs  tlmm^'h  the  monlli. 

Vaccine  Therapy.— \'acciiie  therapy  in  .-suppuration  of  the  arcessorv 
sinuses  of  the  no.s<>.  throat,  ear.  ami  meninges  promises  much  for  the 
future,  but  unfortunately  it  is  at  present  far  from  universally  successful. 
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In  n  recent  exhan^tivr  review  of  the  literature  on  this  subject  bv  I>r.  Iteik, 
1h>i1]  views  uiii)  results  were  at  preal  variiinee.  Smie  writers  i^jxirtetl 
exc-ellenl  result*  in  iMie  or  a  series  of  cu-seji,  while  others  n-jjorted  nega- 
tive or  occa^iutml  appiirenl  success.  Suiiie  used  aiituf^nous  vaceine», 
others  st<x*k  vamIIe^.  The  autogenous  v»t•cine^  appeared  to  ffive  better 
results.    Some  reported  jfotwl  rcsiiIt.->  without  operutioii,  others,  unly  after 

lOperatiun,  Some  found  better  re>ults  in  acute  eases,  others  in  chnmic 
ca-tcs.  One  writer,  Dr.  Nap'l,  insisted  that  succe.s.s  dejK-nded  upon  the 
itianner  in  which  the  vaecine  was  prepared,  ('.  e^  the  Irnnt  amount  of  firat 
thai  u-ill  hill  the  liacirria  should  he  luseil  i'l  j-rrpariuy  the  lyirrtMr,  She 
reported  foriy  supfturaltrr  ear  ca.sea  treated  with  autogenous  vatx-ine 
prepared  in  this  wav  willi  thirlv-nine  cure-'!.  All  ihe  cases  Iiave  !»een  under 
observation  one  or  two  years,  ."^hc  did  not.  htiwcver.  particularize  the 
ca.ses  by  giving  the  full  clinical  histories.  It  may  be  oskudiwI,  however, 
that  they  were  of  srvcrni  fvp^s,  as  they  were  selected  nt  random  frtmi  I  )r. 
C.  M.  (bibb's  clinic  at  Harvard  Miiliciil  CnElege.  I>r.  Cobli  corroboniled 
Dr.  N'agel  in  every  uarlieular.  as  the  work  was  done  iimlcr  liis  nbserva- 
liun  and  direction.  A  report  uf  this  clmra<-[er  rn>ni  liighly  ei'editetl 
audiority  leads  one  tuhope  uuichgx»<.>d  may  be  gained  by  vaccine  therapy. 
It  alsri  suggests  that  the  great  iliscrepaiKy  in  the  pcsuILs  obtained  by  other 
ol^se^^■ers  may  have  been  due  to  the  faulty  method  employed  (too  great 
heat,  etc.)  In  the  preparation  of  the  vaccine.  In  the  meantime  wc 
should  nmtiniie  to  u.se  vjurine  therapy  anrl  insist  ihat  the  vacciiu'  I:i« 
prepared  with  the  least  degree  of  heat  (hat  will  kill  the  Iiacteria.  This 
and  other  improvements  in  the  prepanili4in.  and  arlmi  nisi  ration  of  the 
vaccine,  together  with  llie  .seiectitui  of  suitable  c-u-ses,  nuiy  bring  thi.s 
metho<I  of  ircniment  tf>  the  degree  of  efficiency  it  .■seem.s  upon  theoretical 
grounds  to  deserve. 

IV.  J.  F.  McKernon  believes  that  in  vaccine  therapy  we  have  an  aid. 
first,  in  w;iuud  rejMiir  after  nui.stoid  ojK-nitiims  following  scarlei  fever 
and  measles;  se*.t>nd.  in  liasleuiug  resolutioji  of  the  accumpauying  puru- 
lent otitis  media;  and  third,  in  incpea.sinp  the  [witienl's  resistant*  to  the 
di.M^i«e  by  neutraliKing  the  {Ktist^n  in  the  system,  and  allowing  a  inure 

'rapid  ti-tsue  repair.  In  otlicr  wtinls,  he  lielieves  Uiat  healing  is  has- 
tened and  depression  and  .sturring  are  diminished  by  autogenous  vaccines 
ill  ntastoid  ca.ses  following  scarlet  fever  and  measles. 

Taehniqiw. — 'I'he  pn-panilion  of  (he  vawiiie  is  a  lalKirtiton,-  process 
rec|uiriiig  atiout  forty-eight  hours  fur  its  coiuplctioti  uikI  will  not  be 
deT*cril»ed.  The  practitioner  should  remove  some  of  the  purulent  secre- 
tion from  the  nose.  thn>at.  ear.  or  other  part  involvetl  with  o  eolton- 
«-ound  applicator,  gri-at  care  l>eing  obser^eil  to  secure  it  frtnn  or  as  near 
the  original  iM>inl  of  inf<i-tion  as  possible,  and  to  avoid  contact  of  die 
swab  with  other  regions  which  may  contain  extraneous  mlcroatcci  which 
have  nothing  to  do  with  the  infection.  The  swiib  thus  securtnl  may 
be  aettled  in  a  test-tube  or  swearvf]  at  omv  on  a  siutahle  culture  media  and 
delivered  (o  a  competent  Ial)oratnrT.'  expert  who  will  prepare  a  vaccine 
frum  it.  The  lalK>ratorj'  worker  should  indieaie  the  strength  or  do.sage 
of  the  vaccine,  which  slutuld  W  injected  everj-  three  days  into  the 
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muscular  tissue  of  the  arm,  thigh,  back,  or  chest  at  the  discretion  of 
the  attending  physician. 

I  have  personally  used  autogenous  vaccines  in  a  few  cases  of  extra- 
dural abscess  of  otitic  origin  with  apparent  benefit,  though  in  one 
case  without  effecting  a  complete  cure.  In  this  case  a  radical  mastoid 
operation  was  first  performed  to  relieve  the  meningeal  abscess  (foUowng 
diphtheria).  The  acute  manifestations  rapidly  subsided,  but  a  purulent 
secretion,  small  in  amount,  continues,  after  the  lapse  of  five  months,  to 
discharge  from  the  opening  made  in  the  tegmen  antri. 
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CHAPTER    Xr 

THE  SURGKRY  OF  THE  ACCESSORY  SINUSES 

THE  "  K£T  "  TO    DISEASES    OF  THE   8IKUSES,  OR  THE  "  VICIOUS 
OIROLE  "  OF  THE  NOSE 

In  the  chapter  on  the  Ktiolo)^'  uf  the  Infliiminatnry  Diseu^s  of  the 
Nose  and  Accessing*  Sinuses  it  was  shown  that  the  chivf  prt-disposing 
cauAe  of  inHammaiion  of  the  .sitmsps  is  an  oiistniction  in  ihe  ri-^ton  of  the 
niiiiitte  tiirhinntcfl  body  and  the  hiatu.s  setniluimris.  The  ob.'^tructive 
legion  may  he  a  deflection  of  the  nasal  sfpnini,  an  I'niarfjcd  or  cystic 
inidiile  liirliinate,  an  pnlargi.>d  hiilla  ethnmwhitis.  cir  i-etls  in  thv  iinniiate 
pr'K'es'*,  tlie  itie<haii  vvall  of  the  infundifmhini  (Figs.  I3!S  to  144).  A» 
the  frrmlal,  anterior  ethmoidal,  and  the  niuxiHary  sinuses  dniin  into  the 
infuDdibuluin  (exceptions  noted,  p.  1G4),  an  obstruction  in  this  region 
may  ocrhtde  either  or  al]  of  thcsr  sinuses.  When  either  of  (hem  is  (he 
seat  of  inflammation  it  i.s  always  advisable  to  make  a  careful  exainiiintion 
of  thi'*  reition.  The  area  to  lie  thus  examined  i.s  shown  in  Fi^.  ]4o  within 
the  circle.  'l'he.se  structures  may  l)e  de-si^'natcd  the  "  key"  to  inflamma- 
tion of  the  Kinusea.  or  the  "vicious  circle"  of  (he  tiose.  Being  the  key  to 
the  ettolog\-  of  infection,  it  is  also  the  kov  to  the  treatnienl  of  the  infection; 
that  is,  if  elic  nhsiniction  predisiMtsini;  the  sinuses  to  infection  Js  hx-ated 
within  the  area  of  the  circle,  it  is  ol>vions  that  if  this  area  is  freed  from 
nhstriictiiin  the  chief  etiological  factor  will  have  been  removed,  and 
having'  Utn  renioveil  the  iiiftftious  prot-ess  tends  to  subiiide. 

'J'he  fttllowing  principle  may,  therefore,  be  jjiven  as  a  working  basis 
!n  the  treatment  of  inftaimnator}-  diseases  of  the  sinuses  composing 
Scries  I.    (See  Chapter  IX.) 

UrmoiT  the  ohstruiiioti  unlhiu  the  "key"  or  "jricious  circle,"  before 
attrmpting  mure  rarliral  ntfafurrx. 

By  so  doing  ihc  dnnnage  of  the  siiuises  ttuiv  Ih-  establi.shei)  and  a  cure 
result.  This  priitciple  is  of  »u  nearly  universal  application  that  it  fornis 
a  giMMl  working  ba^itis,  and,  if  ohser\'ed,  nill  pmve  of  inestimable  value, 
as  i(  will  t)ncn  obviate  the  necessity  of  resorlinp  tt»  the  more  radical 
operatii»a<;  in  the  treatment  of  the  sinuses.  Should  the  rccnmniendalions 
jfivcn  alnjve  fait  to  relieve  (he  disea.se,  the  more  radical  operative  pro- 
cralures  may  be  performed  in  ihie  time. 

Various  writers  have  made  clinical  observations  that  meningitis  is 
mot*  likeJy  to  follow  the  radita!  external  o|KTalion  if  an  intranasal 
nperation  is  perfnrmeil  a  few  (lays  prior  to  the  radical  operation.  The 
following  i|e<lu<:tion  is,  therefore,  obvious: 

.WtvT  perform  a  prfliminary  intranasal  operaiitni  a  few  days  before  a 
roiiiraj  oprratioH  on  a  ainus. 

(190) 
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Several  clays  or  a  few  w(Tk.s  shniiM  vhpM-  U-lwwn  them,  to  allow  a 
wall  of  prHleotin^  >rriitiulation  tissue  lo  Iw  formed.  An  H^lclitiunal  reason 
for  delaying  the  rmiieal  npcmtioti  is,  to  allow  sufficient  limi>  tu  elapse  to 
determine  wheiiier  the  iiilraniisal  operation  is  adr<(UAte  to  cure  tlit  di»- 
esae.  I  Imve  swn  serious  cases  euml  mo^i  unexpeeiedly  under  such 
treatment.  I  wi.sh  lu  state  mo.st  emphatically,  however.' that,  having 
ftiuml  the  simple  intranasal  operation  ineffeciive,  the  surgeon  .should 
unhe-sitjitln^'ly  [H-rforni  a  more  rndlcHl  t)[H'rati<tn.  .My  plea  Is  fur  rational- 
ism rather  than  against  radiiatism.    I  do  not  plewj  For  sixiUled  "con- 

Fio.  I-Ul 


Ttac  "vidoiut  rJn-Jc"  of  th«  ntwr:  t:  Ihe  MphenD-cthmoifUiI  fom»:  t.  the  «iipni(ii  IwbnvNled  tmriy; 

A.  iKistoriar  etlunaiila]  ntlbi;  '  tmllu  i-ltiTHiiirlHlii:  /.  antvHor  r(l<iiiui<lnl  ivllii  Hmininc  into  iba 
[rontoiiiuiul  mnitl;  u.  Iroiiul  Ai'iiu:  A,  ll'ir  usiimn  vS  tlir  buUu  pUim'>i<Uli(',  >.  hiiUiii  venitunaru: 
\it.  Ilb(  uucinalr  iinirde  at  ouMr  wull  of  Ihr  fnliitiilibtituin  or  tt&X^t  oii  Itiv  irular  «^  of  the  noae 
Into  whirti  Ihs  fmiilHl,  nnlariur  vtliiiioiilal,  niitl  lunxiltiir)'  iiiiiuM*  iwuiillx  ilmlii.  Tlw  triib  Ucbt 
below  biid  antFriiir  ■'■  i  hixI  ^  imtiiNitnt  t.hv  inTi^Hnr  Iniiii'lary  nf  fhp  iiifiiiiilitinlijui  or  svlter  into 
«tbii:h  Ihr  kiniuna  dnuii.  The  middle  tiij-bioAted  tiodv  is  renio\'«d  to  nCiliit  Itic  MUlnruicttl  tktaib 
bMBHth  it. 

servali.sm,,"  a  term  which  ha.';  Wen  n.sed  to  justify  timiility  and  surgical 
iricfliciem-y.  The  true  fon.scrvMtivi-  Is  a  rationalist  who  dares  to  refrain 
from  nidieal  procedures,  and  yet  who  dares  to  undertake  them  when 
hidicalod. 

SUROERT  or  THE  FRONTAL  SDOJS 

How  to  Choose  a  Sinus  Operation.-  In  a  .'^tudy  of  the  operalive 

indicatiiiiLs,  the  siiiuso  (UituraElv  full  into  three  (rr«iu|xs,  namely:  (I)  'ITlc 
maxillary,  (2)  the  p<i.sU'ni]r  ethmoidal  antl  .sphenoidal,  and  (3)  the 
frontal  and  anterior  ethmoidal  sinuses.  This  suWivUion  is  due  to 
the  anatomirttl  armngnnent  of  the  tlrainage  .sy.stcm  of  the  sinuses, 
and  the  relation  of  fitjuie  of  the  teeth  to  the  floor  of  (be  antrum. 
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The  draiiuige  and  ventilation  of  the  antrum  are  ptlrctfxl  (hmu^'h  the 
osteum  niaxillaw,  which  opens  into  thr  l«)ttnni  of  th<>  infiindiUnluni,  a 
^tter-liko  depression  in  ibe  outer  wall  of  th*'  nose.  In'riealh  the  inidtlle 
turbinated  boirly.  In  about  half  of  the  ca^^es  the  sinus  has  a<lditioi]ul 
opening  alM)ve  and  postrHcir  lo  tht>  infinKlilmlitiu  in  tlie  menilininons 
portion  of  die  nasoniaxillarv  wftll.  It  would  U-  of  interest  to  know 
whether  the  aceess*>ry  openings  inHueiice  tlie  frec[uen<'v  oreharacter  of  the 
infeftion  of  this  sinus.  Theoretically  the  accessory  ostea  shimld  ittluce 
the  frequency  and  severity  of  the  infection  and  inflammatinn  on  account 
oT  the  I»etler  drainage  and  ventilation  they  aiforil.  If,  for  exauiple.  the 
osleiini  uiaxillare  is  ohstnicted,  the  accessory  o.slea  would  still  alford 
ample  drainage  and  ventilation  and  thus  reduce  or  prevent  infection 
aiul  inflammation.  If.  however,  Uiere  are  no  accessor)'  ostea  and  the 
osteum  is  oKstnicted,  the  comlilion.s  are  more  favoratile  for  infection  and 
inHammation.  We  propose,  therefore,  to  Imse  our  stiifh  uiiori  the  broad 
principle  of  aderjuate  drainage  and  ventilatinn,  and  certain  other  con- 
ditions which  we  lieiieve  are  of  secondary  inipurtance. 

I.  Thr  Maxillary  SinttJf. — ANTien  the  nmxillarT,-  sinus  Is  the  site  of 
infection  and  purulent  inHaminatiou,  how  shall  we  detcmiine  what  type 
of  operation  is  retijuired  to  establish  free  draiiia(:e  nntl  ventilation  1' 

Several  factors  enter  into  the  ef|ualinn.  Of  these  the  first  is,  Was  the 
infection  of  inlraniLsal  orof  dental  origin?  IfofdeiilHlorifriTi,  thepropcr 
treatment  of  the  carious  tooth,  eonihineii  with  simple  pirncture  tlmj\i|;h 
llie  na.s<)niiL\illarv  wall,  iimy  l)e  all  tlml  is  recjuirti]  to  elfect  u  cure.  The 
acnteness  and  chronicitj*  of  tlie  disease  utsn'iuiluenee  the  melluKi  of 
treatment.  If  the  attack  is  acute  aial  primary,  astringent  remedies, 
cocaine,  adrenalin,  atulantipy  nine,  locally  applied,  or  simple  ptineiun*  and 
lavafe  may  l>e  elfective.  If  the  attack  is  an  acute  exactfil'ution  upon 
an  old  ehrrmic  inHammalion  these  rernedial  measures  would  iti  a  lar^e 
nuinU-r  of  cases  only  relieve  and  not  cure  the  iliscase. 

If  the  cxacerlwLtion  is  severe  and  one  of  .several  such  manife5tation.<t, 
the  nasomaxillar}'  wall  should  be  extensively  resecleil.  The  partial 
removal  of  thi.i  wall  is  u.>;nallv  attrnde<l  by  a  roufinuatioti  of  the  disease, 
as  tiie  n[)ening  rapidly  <-h).s4-s  by  ^nitnilatioiis  fnuii  il.s  margins. 

If  the  conditions  described  in  the  preceding;  pardjjniplis  are  present 
awl  polypi  are  foimd  in  (he  maxillary  cavity,  the  ctmiplete  removal 
of  tlie  rmsomaxillarj'  wall  ext^ept  by  the  ('aniicld-nalleri^ier  ojwratlon, 
may  tMtt  eslabiLsh  a  cure.  a>  the  polypi  am!  diseased  mucous  membrane 
arenr>t  aceeisible  throujjh  the  nose,  and  simple  drainaj;e  and  ventilation 
are  not  alurays  followed  by  the  regeneration  of  the  diseasetl  mncouii 
menibnine.  In  sneh  ca.ses  the  Caldwell-Luc,  the  Henker.  or  Ihe  (*an- 
firld-lJullenj^er  operation  is  indicated.  The  latter  operation  is  the  l>est 
and  ^imple^st. 

2.  Vofterinr  Ethmoid  ami  Sphenoid. — Wlien  confronted  with  posterior 
ethmoidal  ami  sphenoidal  disease  there  is  no  choice  as  Ijetween  an  intra- 
nasal and  extrana.«al  nperiition,  as  these  cavities  can  r)nly  be  reached 
throuf;h  the  niual  chambers,  unless,  indeed,  they  are  approached  via 
the  inner  angle  uf  the  orbit,  a  route  tuuch  less  desirable  than  the  intra^ 
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nasal  one,  cxc^t  when  the  Hntrrior  etlirnditlMl  ecils  arc  also  exlen-tiveK" 
di-sea-seil,  in  which  case  it  may  Iw  iiei-es-sftrr  tci  nperntc  cia  the  external 

mute. 

Iflhe  L-a»eisciitiirrliJil,  urunly  di.si'har^'e.s  ptis  during'  an  attack  of  aeiitc 
coryza,  the  remttval  "f  the  middle  lurhiiml  iimv  be  nil  thai  is  necessarv. 
Sueh  i-asea  are  usually  eharacicrij'.ed  hv  headache,  more  pnmouficed  m 
its  l»^iiiniii^  on  one  »ide,  often  pre-sent  up<jii  uwakiiif^  in  the  morning. 
and  (iizzinc-s-s  upon  stooping.  Ohjcctively  the  na.sal  caviiic-s  nuiy  t)e  free 
of  putnilcnt  seerctioti,  except  when  the  patient  is  sutTerinfi;  from  acute 
Cor)/.u,  at  which  time  purulent  .secretion  is  present.  'ITie  middle  lurlanal 
is  usually  bullous  and  lies  against  tlu*. septum.  Sut-h  WLseaaru  often  nired 
hy  the  reninval  of  the  uiiddU*  liirl>in:il.  If  in  »«]<litioii  to  (he  alK>ve 
symptoms  there  is  n  <'hronic  purulent  se<Teli()n  (ius^-har^inK  tlirou^h  tlie 
olfactory  fissure,  and  throufrh  the  choana  Into  the  epipharjiw.  anil  if 
prilypi  nre  frwrnd  in  the  olfjwtnry  fi.-wun'r  the  middle  turhintil  atid  |>ostrrior 
ethuHiidal  cells  should  lie  CDiiipletely  e.xeii[ernteil.  The  anterior  atu)  a 
portion  of  the  inferior  walls  of  the  sphenoidal  cavity  .'should  also  l>e  frerly 
removoij.  The  etuiiplele  e.xenlerallon  of  the  jKwterior  ethmoidal  cells  Ls 
not  always  easy,  or  even  |>os.sibIe  lo  do,  in  finitie  caws,  a-s  the  anatomical 
arrangements  of  the  cells  in  relntion  to  the  sphenoid  and  the  other 
stnictures  of  the  head  renders  them  iniiceewiible  except  by  jeopardizing 
vital  slruetiires.  l>r.  Wales  has  a  tK>ny  specimen  in  \vhich  the  cells  pass 
around  the  .siile  of  the  .sphenoid  sinus  to  it.s  posterior  aspect,  and  s«rm 
to  eomrnunicatr  with  the  mastoid  cells.  Jn  .such  a  cii.se  it  i.s  oh^Hotislv 
imi>i>ssibEe  to  cinnplelcly  exciitenite  the  ethmoidal  cells.  I  have  a  case 
under  uiy  care  in  which  the  po.slerior  cUimoidal  cells  extend  Imckward 
along  the  side  of  the  sphenoid  sinus  on  the  ri([ht  side,  and  in  so  far  tta  I 
am  able  to  demoastnitc  ihcy  may  exteml  l>chind  it.  i  have  lieen  unahle 
in  thi.^  CH.se  to  coni[)leie]y  chrck  the  ethmoidal  di.schar(;;e;  vaccine  treat- 
ment inipht  l»e  of  great  value  here. 

If  the  sphenoidal  invtjlvement  is  acute  or  .sulmcute,  the  reiiK>x*al  of  the 
middle  turbinaled  IkmIv  will  u.sually  establish  adequate  drainage  and 
ventilation.  If  it  is  chitniic  and  the  luueoiis  menil>rane  in  edematous  or 
has  underpone  hyperfdastic  change.s  (polvpi),  it  will  lie  nc-ceisarv  l«i  first 
remove  the  middle  tubinated  iHwly  and  then  completely  remove  the 
anterior  wall  of  the  s]>hcnoidal  cavity,  c-spcciHlly  at  its  lower  portion,  where 
ihe  wall  may  Ik-  from  cme-eighth  to  nne-{piar(er  of  an  inch  in  ihirkricss. 
A  ILijek  or  Fletcher  piin<-h  forceps  should  Ije  u.sed  for  this  purpuae, 
(W  diey  MFC  (Miwcrfiil  enonjjh  to  cut  the  heavy  Utne. 

Thf  FronUii  uiiif  Auhrior  EthmnuUii  Celh. — .Vs  the  frontal  and  anterior 
ethmoidal  cells  are  nearly  always  simultaneously  involve<l.  it  is  mt'C-v'tan" 
to  consider  the  surgical  indK-aticuis  together;  indeed,  this  fwt  throws  a 
.siijrgesiive  side  light  upon  the  choice  of  an  ojXTation.  It  U  obvious  that 
if  both  systems  of  (-ells  arc  simultaneously  iuvolverl,  an  o[M-ralion  must  lie 
chosen  that  will  ade()Uately  drain  Ixith.  If  the  disease  is  primary'  and 
acute,  the  application  [if  Ischemic  remedieji,  a.s  cocaine  and  ailrennlin,  lo 
the  upper  and  anterior  portions  of  the  nasal  chambers  may  establish 
good  drainage  and  %'eulilatiun.    If  this  fails,  the  removal  of  the  anterior 
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wfof  the  middle  turbinal  may  clear  the  region  of  the  infundthuluni 
(twouk  circle)  of  the  ulwlniclion,  iin<l  thus  ealahlish  free  draiimne  ami 
VMiiilatioii.  If,  afttT  reiuoviiig  ihi'ini<Mk-  liirbiiial.  polypi  ;irv  found  in 
ihe  tetion  of  (he  hiaiiis  .semilunaris,  they  should  he  removed. 

}'  the  polypi  rise  from  the  interior  of  the  anterior  elltmoidal  cells,  it 

™'"  Ik  noce-wan'  to  psirtially  exenteratc  them  I'l'n  the  nasal  mute.     If 

Joe  Kulia  elhiiioi(hil   is  ciihirgeil  and    overhang's  die   hinfijs,   it    .should 

J*  tX-'iiiuved  to  eistaUish  drainage  and  vrnlilalion  of  the  inftindihiduin. 

'l'lee<|,  Hiiv  oltstniction   in  the  "vicious  eircte  of  tiie   nose,"  sueh  as 

'^  "iRh  deviation  of  the  septum  crowdinp  the  middle  turbinated  body 

**rwinij(  iJi,.  hiains  .semilunaris,  a  hulktus  or  hyperplastic  midillc  turhi- 

"*'^»    an  enlarjrwi    or  overlian^'inj,'   hiilla   elhuioididis   or   eells   in   llie 

•"^K'itiate  proi-ess  whicli  ohstruet  the  inrinnlihnltmi,  should  be  removed. 

'f  the  case  is  mild  and  chronic  tlie  pixicedures  alxive  eniiiiierated  may 

etft^.f  jj  (-ur^,^  iliouf^h  in  many  instances  they  will  fail.    If  they  fail  the  case 

***">'  .siilj  hp  treated  ihn^iigh  the  intraniusiil  nMHe,  by  erdarpin;^'  the  frortto- 

"'•^f-il  duct  and  renwvinp  the  Hoorof  the  frontal  sinu.s.    'J"he  choice  of  oper- 

''tioii  under  these  condiliorts  lies  Iwtwwn  the  Infials,  thr  linlle,  and  the 

-■•*«»il o|H^ratioiis.  The Iripils openition erdar^s the fnniHmiusal du<t with 

*■  pilot  burr,  the  (uwkI  operation  with  a  rasp,  while  llie  Halle  o]>eralion 

t^^lTKive-s  the  lloor  of  (lit*  fn>ntal  sinus  with  ii  series  of  specially  devised 

'**'rr}*,    Tln^  IrijfaKs  opi-rution  does  not  estiililisli  us  large  an  opeuiiiff  as 

Y'*^   t^IoiKl  and  tlio  Halle  openttioiw,     Ii  al.'w  iicee-tsi talcs  du*  ii.sc  of  a 

f<«Tiinu^  tulie  for  several  weeks  or  months. 

'f  the  case  Is  cluxmic  and  is  attended  by  acute  exaeerbatjoits  with 
'''^Mtal  tenderness,  an  external  operalicm  should  usually  be  performed, 
"V**  h^peqilastic  changes  (jHdypi)  are  usually  present  an<l  nui.sc  ohstruc- 
."**n.  Of  die  external  operation-*  I  can  only  reeominend  the  Killian,  as 
*  5'"''*'  ineluiles  llie  exenteration  of  the  anterior  etiiinoidal  cells.  Of  the 
•^iriv-fivp  Killiau  operations  iM-rftirincd  by  me  the  external  drfornilty 
^'■-^  l>i-cn  ail  alnawt  m-j^Iigibli-  «pinn(ity  except  in  one  ease  in  fthich  (he 
"^■•'itjil  sinuses  were  large  and  deep. 

,    ApedAl  Indie4tioii8. — 'I'here  arv  certain  siiecial  indications  for  opera- 

**'»>;  upon   the  sinuses  which  have  not   l»een  given   in  the  preceding 

P*  •  '"tioiLS  of  dii-  MTtion.    They  are  (a)  ocular  .symi>tonis,  (b)  .skia(;raphic 

''•'ings,  (r)  intracranial  couiplicatioiLs.  and  (rf)  hay  fever. 

C**)  Ocular  fiumptomx. — It  w  now  generally  admitted  that  crrtjiin 


.-  '^ptoms  are  ransitl  by  sinus  itifeeliou,  whedicr  the  end  i-esnh.s  itf  the 
.  "^^-tion  are  catarrhal  iullauiination.  byperpiasia  ^poKpi),  ur  suppura- 

^V*^-     It  is  lifvoud  the  province  of  this  secticm  lo  enter  into  a  general 

^^"^^^tjxMoii  of  eye  .syuiplonuj  in  nOalion  to  sinus  tliseaic,  hence  I    will 

^^'^it  mv  tvmarks  to  a  few  ocular  indications  for  the  surger\-  of  the 

Ajsthenopia  or  imbalance  of  the  muscles  of  accommodation  i.s  fre- 
M*'*'mlv  due  (o  irritation  within  the  etlnnoidnl  cells.  1  have  n'pi'atedly 
("^vhI  this  hv  the  proper  attention  to  the  ethmoidal  labyrinth,  a  pro- 
*^UrF  which  lta.s  l)een  folkiwed  by  the  complete  relief  of  the  asthenopia. 
>>hcrtiis,  before  Uk'  Irealmeut  uf  tiie  ethuiuidul  disease  tiiv  patient  could 
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not  be  properly  fitted  with  readtnp  piasses.  after  it  he  could  be  perfectly 
fitted,  or,  as  f  liHve  fduiid  in  a  tminbrr  of  cifM'.s,  glasses  were  not  needed. 

In  theM-  ciiM-ii  it  is  ufttm  only  in'tt»,sary  to  fructure  die  Hiueriiir  portion 
of  the  middle  lurbinal  and  force  it  toward  the  septum,  or  remove  a  por- 
tion or  all  of  the  middle  turbinated  body.  In  others  it  may  be  necessary 
to  exenterate  some  or  all  of  the  celb. 

Partial  or  complete  blindness  may  be  due  to  infection  of  the  <iiniiscs, 
dift  blindnc.-'.s  in  all  probability  being  due  to  the  absoqition  of  coxic 
imiterial  from  the  atfected  minuses.  1  have  seen  and  operated  upon  three 
casvH  of  toxic  utnbtvopiu  of  sinu.s  origin.  In  one  ea.se  of  complete  blind- 
ness of  recent  origm  I  did  a  double  exenteration  of  the  ethmoidal  and 
sphenoidal  sinnses,  which  wa.s  followed  by  the  return  of  vision  to  nornml. 
In  the  second  case  the  result  was  nut  h>  giMnl.  jls  the  blindness  had  been 
present  for  four  months  l>efore  the  exenteration.  In  tlie  third  ea5C  no 
improvement  followed  the  operation,  progressive  blindness  having  been 
present  for  nearly  two  years  Ijefore  o[>eration. 

'niesc  ea.sr.s  wre  referred  to  here  fo^r  the  purpose  of  euipha-sizinjj  sudden 
or  nipidly  developing  blindness  as  a  possible  indication  for  the  surgical 
treatnietit  of  the  stinises,  Pn'-ssun'  [Kiralysi-s  of  the  opiic  and  motor 
nerves  of  Uie  eye  may  aUo  <xHisiitute  indications  for  operation  upon 
the  ethmoidal  and  .sphenoidal  sinuses. 

(6)  Ski<t(fraphic  Imltcaiioms.- — Skiagraphs  of  the  .sinuses  show  the 
presence  of  disease,  but  not  the  exact  pathological  condition  present. 
For  example,  given  four  ca^^es,  the  first  widi  ealHrrhal  intlammation,  the 
.second  with  .simule  su|jpnrutive  iuHuuiuiution,  the  thinl  with  polypi  and 
suppuration,  and  the  fourth  with  the  frontal  sinus  denuded  of  its  mucou.4 
membrane,  th**  .•ikiugriiphic  plate*  will  each  in:  cloudy  over  the  frontal 
sinus,  but  will  not  indicate  the  pathological  differences.  Tlie  plates 
will,  hon'ever,  show  anatomical  ]H>fnts  which  will  aid  in  eho(hsing  an 
operative  pmeedurtv. 

First,  the  size  and  depth  of  the  frontal  sinus  is  shown.  If  deep  and 
large  the  uperator  sluiuld  hesitate  to  do  a  Killiun  operation  on  acrount 
of  the  great  deformity  which  w(Hild  probably  result;  he  should  choose 
the  Kiilutn  yhvt  the  mkvplitalic  bune  Jlap shown  in  Beck's  operation.  If 
the  sinus  is  nut  deep  and  large,  and  all  other  symptoms  indicate  an 
external  operation,  tlie  Killian  o|jeration  should  \ie  elected. 

Second,  tlie  plate  will  show  the  presence  or  absence  of  septa  in  llie 
frontal  sinu.ses  (Coukley).  If  ab.sent,  and  the  ease  is  simple,  an  mtranasal 
operation  may  lie  performed  with  a  rea.sonable  assurance  of  success.  If 
.septji  are  juvscnt  and  almost  completely  divide  the  sinus,  an  intranasal 
operation  will  probably  fail. 

Third,  the  skingrapliJc  plate  will  show  whether  or  not  the  ethmoid 
celU  extend  over  the  orbital  n>uf.  If  they  do,  un  intrana.sal  o|>eraLion 
upon  the  pihmoidal  labyrinth  will  probably  fail  to  effect  a  cure.  Such  a 
rase  will  probably  re([uirea  Killian  operation  if  the  frontal  isabo  involved, 
and  a  Moure  opemtion  if  the  ethmoidal  alone  is  involved. 

(e)  Itttrnernniai  Com ptieat tons.  The  signilicance  of  brain  abscesMS 
and  meningitis  complicating  infection  of  the  na.sal  accessory-  sinuses  is 
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sDDieiiines  an  important  one.  When  brain  abscea^s  complicates  the  sinus 
di.'*(sc  ihe  affected  sinus  or  siniise.s  shuult!  be  radicjillv  operated  and 
thtllJK^4^■i<i  tirainnj.     When  a  r-ircuiiisrritM'fi  cxirafhirnl  rtbscr.s,s  (nienin- 

^itl5)o)nl|>li(■llU•^  the  (hstm-M-,  the  sinu.si-N  shinitil  iicjt  be  opftatrd  uilli- 

,ou(  due  preeau tiona rv  uieasures.     To  operate  under  such   cunditioiis 
jlKvuld  in  all   probabilitv  excite  un  aculje  exacerbation  of  meninf^itis, 

tcaune  it  to  become  diffuse,  aud  busten  a  fatal  iitsue,  as  occurred  in  one 

of  my  eases. 

{(f)  Hay  Fever. — Whether  hay  fever  is  ever  due  to  sinu.s  di.sva.se  is,  I 
pre-'iiime,  still  an  open  question.  The  late  I>r,  Schadlo  called  artention 
tu  the  HpiHiriMtt  polali'oiiship  ()f  anlniiii  ili,si'flM'  Id  litiy  fever,  and  cited 
some  cases  which  were  ^reallv  l>enefitcil  by  lavii^re  of  the  affected  antra. 
Pynchon  has  since  then  also  niiule  similar observa lions.  Persona liy,  1  have 
not  obsen'ed  such  a  relatiwiship.  1  have,  however,  seen  hay  fever  sub- 
jecLH  who  were  afHicIed  wiih  elhnioirla!  and  fwintal  disease.  In  one  e«.se  I 
did  a  complete  exenteration  of  l>oth  ethmoidal  labyrinths,  and  afterward 
did  a  doiiole  KiUian  operation  npnn  the  frontal  sinuses.  The  patient 
nflrr  four  ycjirs  is  completely  relieved  of  the  hay  fever  .svniptoui.'*, 
PrevioiLs  to  the  operation  the  pntieiil  was  compelled  tu  sleep  in  u  sitting 
posture  for  three  months  each  summer  and  autunni.  'I'liis,  and  other 
cases  of  a  similar  nature,  have  led  me  to  infer  thalsinu^  disease, especially 
Mnterior  ethmoidal  and  frontid,  nniv  he  a  more  frff|Uenl  cause  of  huv  fever 
tliaii  heretofore  .suspe<.-ted.  I  .suspect  diat  <'atarrbul  frontal  and  eUinioidal 
ftinuitis  is  a  mor^  frequent  cause  of  hay  fever  than  the  suppurative  type. 
The  constant  discharge  of  acrid  nnicus  over  the  arc-a  of  distribulion  of 
the  auti-riiir  ethmoidal  iwrve  might  well  n*nder  this  area  hypersensitive 
111  the  |»«>llen  or  oiher  irritating  substances  which  are  the  active  causes  of 
hay  fever.  I  do  not  claim,  nor  dn  I  l»eiieve,  that  sinus  disease  is  a  con- 
stntil  fiM-t<ir  in  the  elii>log_v  of  hav  fe%'er.  I  only  suggest  that  it  ts  some- 
titntvi  a  rau.se.  If  this  is  iruv,  hay  fever  may  la'  an  indication  for  the 
surKK-al  treatment  of  the  sinuses,  more  especially  the  frontal  and  anterior 
ethmoidal. 

i«ur;gicml  treatnicul  of  frontal  .siimitis  may  be  divided  into  (»)  inlra- 
iuuaI,  and  (h)  exirana.sal  operations. 

The  intranasal  o|)erations  consist  in  the  removal  of  oljstructions  within 
(hr  "key,"  or  "vicious  circle,"  and  iti  the  more  exten.sive  operations  of 
Halli*,  (>ikkI,  aiKl  IngaLs. 


THK  AUTHOR'S  0PERATI0K8  WITHIN  THE  "VICIOUS  CIRCLE" 
Intranasal   Operations   for  Frontal,   Anterior.   Ethmoidal,    and 

M*xiUary  Sinilitis.  \'n  I>xal  cuaine  aneslhesia  shonld  generally  Ije 
de)>*'nil<'d  ujKin.  though  general  anesthesia  is  prefcrabli-  in  certain  cases. 
(A)  Kenaive  the  middle  turbiniited  body  or  sucli  part  of  it  as  nbslrucls 
the  area  within  the  circle  shown  in  l*"ig.  J45.  Kven  though  die  middle 
turlMtiale  does  not  ai'iually  ubstnict  ti\ :  hintu.s  and  infundibiiUim,  it  may 
be  acctMTT  to  remove  a  portion  of  it  to  expose  the  field  to  surgic&l 
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ion.    Physiologically  there  is  little  object^^-'^   --^ 
L'ture.     'i'he  otfarton*  nerve  is  not  lUMr/^^^Sj^ 
le,  and  thi-  ".swell  iHnlies"  art-  nKliinenlani''^^a^iy 
should  be  selwted  with  reference  to  the  "|vfie»i"^ 
the  individual  preference  of  the  surgeon,  'i* 


"» ":>":^;«v«-^*^ 


isualk  well  adapted  to  the  pUTpo.se. 

titovo  all  (if  lliv  aiiierior  i-cliriinidiii  ce 
curette,  tJriinwaM  f<J^(t■p^.  or  other  in!'*'\jo'' 
variation  in  the  distribution  of  the  an^'^^-^C'^  ^ 

of  ciirettement  varies  in  each  case,     to  '  ^"3    **  -  -v^x-r.. 

not  Hccossihie  to  tfie  nirctte.     (Wa-i**^    tS^*^^    ^^         c^  '^*' 

>ver  the  orbilal  roof  iwtsu-rior  Lo  the   ^^      kV,*  ^'^^'^ 


n  other  cases  a  cell  encroaches  upo^^^^^ 


►"^ 


•&».«■ 
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four  hundred  cases  operated  on  via  the  "vicious  circle"  of  die  nose, 
I  am  convitifed  that  iiut  few  cases  of  fnintai  and  ethnwjiclal  .siniiitis 
r*?<.jijir«  mure  rudJcal  surgical  interference.  In  unly  3  per  cent,  of  the 
c&sos  was  it  necessarv  lo  perform  an  external  operation.  As  the  infun- 
dil>ijlum  b  (he  outlet  of  the  tlrainape  sv-item  of  the  .sinuses  cnniprtsed  in 
S<^ric«  I,  and  as  (he  anatomica]  deformitirs  fif  the  septum,  niitklle  tur- 
binate, and  hnlla  cthnioidalis  often  iih^iriid  tlte  drairuif^e  and  ventilation 
of  the  infundihuluui,  it  is  a  rational  conclusion  that  if  the  ohstructive 
anatomical  lesion  is  retnoved,  drainage  will  be  restored  and  tho  infection 
ari<J     inCianinintion  cured. 

I-r<*irairrha)?'  is  the  most  troublesome  complication  attending  this 
of>onilion.  The  parUs  are  chiefly  siipitlied  I>_v  (he  anterior  and  posterior 
ethTTkoidal  and  a  hram-h  of  the  sphen* (palatine  arterv  (Plate  i.  Fig.  I). 
Vl»*?_y  are  of  c^onsiderable  size  and  may  hieeii  freely,  though  in  my  experi- 


Fra.  I4» 


,-^' 


'ir 


"Wina  Iha  ai>*.t\  ■iiiiiHw  of  ibn  rinht  ■Idn  at  tha  hon<l      Thai  nuo-«ntnil  watt.  inf^riDT  turbinalc, 
^    jj~**»in4(litlr  turl"i'«ltarB  Mnuvwl.    One  of  Iheo'ilvri'it  «thiiiult)Hl  (*!!■  i«»  Drojevla  liiUi  ltH>ll(jor 
^•J-   froaU)  ituiu  luul  futDM  l.be  no-eulled  IntlLn  (runUdui-     (Author'a  Bpcouueu.i 

*^^'*=  they  rarely  do  so.    The  hemorrhage,  though  not  profuse,  u.sualty 

*^*Jnue.s  for  alMiiit  twenty-four  lumps.    A  firm  tampon  of  gauze  in  the 

'^t^'^r pwrtiun  of  the  na»a!  cavity  readily  checks  it.    Fortunately  it  \s  rarely 

i^^^^'imani*  to  inlnwlnce  a  tampon  for  this  pnqHi.sc.     The  pn\scnce  of  the 

»*'I^*"'  "'">'  P"'^**  as  .serious  n.-^  die  oi«Ttttion,  as  it  may  fracture  the 

.    *>lol  plate  and  exjxwe  the  orhital  contents  to  infection.    A  tampon 

^^Uld  not,  therefore,  be  intriHhiced  except  in  case  of  seven*  hemorrhage. 

j^'^inage  is  i»f  more  Imp^rlant-e  than  the  control  of  a  .slight  hemorrhage. 

^  'ttw  die  pnlieni  in  a  hospital  if  possible,  a.s  tin-  hcrnnrrhfige  can  be  kept 

^^\rT  U'ller  (njutrol  than  it  can  if  Uie  patient  is  at  home. 

AjtMr'treatmeat. — In.stnict  the  patient  to  introduce  a  pledget  of  cotton 
*"  llie  vr^tihule  of  the  nose  and  (o  remove  and  renew  it  as  often  as  it 
••Pomes  soiled  with  blood  ami  ^^ifretions.  This  prote^'ts  the  denuded 
■irfm-esfnmi  In'ing  irrilaled  hy  the  inspiraton,' current  of  air  nnil  |>revents 
tiif  hiaud  trickling  over  the  upper  lip.  A  dusting  powder  of  bismuth- 
li 
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Ait«-tr«»tment. — When  the  frontonasal  canal  has  Iwen  <*nlarge<I  and 
the  floor  of  the  fmnlal  simis  rcmovrtl,  the  wound  inav  lie  luaJTitained  in  ti 
iMiUilmis  conilition  by  tlic  use  of  a  yolil  filijinn"  tulie,  or,  if  a  sufficiently 
targe  opening  is  made,  the  tube  may  be  omitted.    When  the  tulie  is  not 


rm.  IM 
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^ 


Oood'a  HitnUi*«U  IronbU  nniw  upamtion.    a,  Gikh!'!  tup  rpmoviiiH  tli#  Kont  at  Ui*  frontal  aiau*; 
ft.  llw  ftiiiia  ami  [iroMiM'ir  in  pwit  inn , 

used  the  area  should  be  rlosely  «-alohpd  for  cxiiberant  granulations, 
which,  if  found,  should  be  re<luccd  with  n  tiead  of  fu.sfd  chmniic-  aeid 
c-rv'siaU.  The  fmnial  .sirnis  slimild  Im-  irrigated  daily  with  boric  acid 
aululion  until  the  purulent  secretion  ceases. 


Piu.   IA4 


c 


OQOd'a  rwpa  and  chlaala. 


This  operation  shniild  not  W  nndertjiken  unless  it  has  first  been 
ticuioti»(rated  that  a  fruntunu-siil  pn^U"  will  enter  the  fn>rital  .sinus  via 
tlic  fronionasal  canal.  If  this  cannot  lie  done  the  rasp  file  might  he 
miMlirected,  the  posterior  wall  of  the  frontal  sinus  penetrated,  and 
meningitU  incited. 
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The  Ingals  Operation.— Aucortlinp  to  F.  rielehtr  Ingals,  the  author 
of  tliis  ufMTHtioii,  fnjiii  93  tu  98  (H*r  writ,  of  all  faxes  of  emp^veina  of  the 
frontal  sinus  niuv  Im>  cured  liy  his  operation.  'J'his  accords  with  the 
results  obtained  b_v  my  intranasal  operations.  (See  "Vicious  Circle"  of 
the  Nose  and  tlic  Kxentcration  of  the  Midflle  Turbinate  and  the  Klh- 
uioidal  CeJLs  en  nuuae,  and  the  various  operations  upon  the  tissues  within 
the  area  of  the  "vicious  circle".)  .\s  my  experience  broadens  I  am 
inclined  to  modify  my  original  opinion  a.s  to  the  [K-rcentime  of  cures  by 
operations  I'ia  the  intrauHsal  route.  I  still  believe,  however,  that  a  Urge 
ptTceiitfl^  Clin  Im^  eHn;d  in  this  way. 

'"ITieohjectioii.solTei'eil  to  the  Ingals  operation  are:  (a) 'J'hat  the  internal 
plate  of  the  frontal  sinus  may  \te  injiii-e<l,  which  would  (jive  rise  to  menin- 
gitis, thungli  (he  guard  and  guide  now  useil  willi  the  instrument  will 
prtybably  prevent  xuch  an  accith-iit,  as  with  it  the  burr  may  Ik.'  <lrawii 
forward  owiiy  from  the  intenml  plate;  {b}  injur)-  of  tlic  fossa  ethmojfialis, 
which  is  a  point  in  the  anterior  fossa  near  the  cribriform  plate,  to  which 
the  dura  is  closely  adherent,  and  which  is  rc^ardwl  a-s  especially  sus- 
ceptible to  meningitis. 

The  Technique.  Ingals  ha-s  performed  all  his  operations  imder  cocaine 
anesthesia,  though  h  general  ane-sllictie  uuiy  U-  atliiiini-stered.  The 
cocaicie  |2(.)  per  cent,  in  2  to  KXX)  adreiiaHn)  is  injected  into  the  fronto- 
nasal canal  with  a  small  curved  cannula  fitted  to  a  hyjmdermic  syringe. 
The  cannula  is  inserted  by  the  same  technique  which  is  used  in  prob- 
ing the  canal  to  the  floor  of  the  frontal  sinus.  From  J  to  Jn\  U  then 
inje<'tcd,  the  canrnilfi  .slightly  withdrawn,  and  the  same  amount  again 
injected.  Thi.s  process  is  reueated  until  die  wliule  lengtli  of  the  fronto- 
nasal canal  is  cocainized.  Two  or  more  intrtxluctions  of  the  syrtiige- 
caniiula  may  W  necessary  to  pnMliice  complete  anesthesia. 

If  the  anterior  end  of  the  mid^lle  turbinate  has  not  been  prcviou.sly 
removed  this  region  .should  also  be  cocainized. 

1.  Kcinovc  the  anterior  end  of  ihe  middle  turbinate.  This  should 
lai  done  two  or  more  weeks  Iwiorc  (he  Ingals  operjilion,  or  else  just 
preL-eding  it,  preferably  the  former,  because  tliis  procedure  alone  is 
sometimes  followed  by  a  cure  of  the  empyema  of  the  frontal  sinus.  (See 
"Viciou.s  Circle"  of  the  Nose.) 

2.  Intr^wlut-^  the  probe-pilot  into  the  frontona.sal  canal. 

3.  Slip  the  pilot-burr  over  the  probe-pilot  uiUil  the  burr  is  at  the 
lower  extremity  of  the  frontonnsal  canal.  If  it  is  desirable  to  protect 
the  internal  plate  of  the  fniiila!  lairic  fniin  injury,  the  pilot-burr  may  I*i? 

Krotected  by  a  guard,  as  shown  iu  Fig.  Um.    Willi  this  devit-e  the  pilot- 
urr  may  W  drawn  forward,  away  from  the  posterior  wall  of  the  frontal 
sinus. 

4.  When  all  the  parts  of  the  imtniment  arc  adjusted  the  burr  w  gently 
pres.sed  upward,  it  usually  cuts  iLs  way  into  the  fnuUal  Aums  in  two  or 
three  .seconrls.  It  may  Iw-  passed  up  ami  down  through  the  opening 
thu.4  made  two  or  three  times  to  in.sure  a  clear  p!i.s.sagt'. 

5.  Introduce  a  one-inch  strip  of  sterile  gauze  saturatetl  in  a  2<)  per 
cent,  solution  of  the  chloride  of  mw  into  tlie  enlarged  frontonasal  canal. 
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faavini;  previousty  swabl^ed  the  nasal  mucuus  mPDiltrane  with  vaseline. 
L«ave  wp  f^uze  in  plac^  for  about  6ve  iiiiniitr^,  to  injure  its  caustic 
a<'ttnn.  The  gauze  .shmild  br  intnKiuce(i  tlirough  a  suitably  cun'«l 
uterine  packfrr. 

C.  A  gold  drainage  tube  is  introduced  into  tlie  enlarged  frontonasal 
duct  as  follows: 

The  wire  ajiplicator  of  the  uterine  pat4ter  is  fii^t  enveloped  with  a 
flexible  spiral  shield.  The  drainage  tube  is  then  slipped  on  the  end  of  tlie 
applicator  ami  introduced  into  the  lower  opening  of  the  canal.  The 
spiral  shield  is  then  prcs.wti  upwanl  against  the  drainage  nilx-,  forcing 

Pio.  IM 


TfM  Itucab  intraaHal  frontal  antu  opnBlion:  1.  the  pilot-prpbe  civer  whhrli  tlw  pdhM-burr  fi 
pUcwl:  3.  the  pdlot-tnur;  3,  th»  suid*  «it)>  which  the  |ii|nt-tiurr  m  'ln>*it  fonranl  awky  fnOD  lb* 
potuenat  «>U  of  the  fnwUl  moim;  4.  the  flexible  ahttlt .  A,  Ibe  fronloaMUj  ciiuaI. 

it  to  the  full  depth  of  the  canal.  The  applicator  and  spiral  ndie  are 
willidniwn  and  tiie  o|>erulion  thus  completed.  Before  introducing  the 
gold  drainage  tube  its  .spring  ends  are  cap]»ed  with  a  No.  2  gelatin 
(rapsule,  which  U  further  prolirted  by  a  itmt  of  va.seline  to  pn*vcni  it 
melting  too  rapidly  when  it  comes  in  contact  with  the  ti-ssiies.  The  cap- 
side  h<ilds  the  flaring  segment*  of  the  nilie  in  [xwitiori  wfiile  it  is  being 
introducCTi.  The  rapMile  is  dissolved  in  aUait  livf  niiniile,s  and  the 
segments  of  the  tul>e  .spring  apart  ami  hold  it  in  position. 

'ITje  tul>e  should  be  worn  for  aljout  four  months,  though  to  wear  it 
(or  a  much  longer  period  would  not  cause  great  iin-onvenicnre. 

The  fro!il;il  ^iltus  ^liouM  In-  irri^*.ircd  (ijiily  dm>u^'h  tlie  tulie. 

Ixtemal  Surgery  of  the  Frontal  Sinus.— <  >m  ucetnini  of  its  location, 
the  frontal  sinus  is  .winetitnes  less  successfully  treate<l  by  the  intrana.sal 
route  than  by  either  of  the  other  .sinuses.  U  i.s,  tlierefore,  netv^aart'  to 
resort  to  external  meihod.t  of  operating  in  a  considerable  number  of 
chronic  cases.  'V\ie  method  of  IIajt^{-I.ue,  or  Ogston-Lur,  as  it  is 
sometimes  called,  U  one  of  the  mo^jt  efficient  in  uncomplicated  cases  of 
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chronic  empyema  of  the  frontal  sinus.  ']'his  method  is  not  adflpted, 
huwevrr.  to  tiitmc  ut.se.s  in  whitrh  thi;  anterior  eUiaioidal  oclls  »n>  lo  tie 
eAeiiU'rd.ti.*«l.  In  such  c-ases  it  is  necessary  to  remove  the  tiutir  of  (he 
frontal  sinus  anil  the  processus  frontalij>  of  the  sn|)erinr  maxillurv  bone 
to  ^ive  access  to  the  anterior  ethinoitlal  cells.  The  poitt/rior  elhmotdal 
ant!  sphenoiflal  (^-ell-s  are  acces-sihle  bv  the  intranasal  route. 

The  Hajflk-Luc  Op«ratioD. — (a)  The  skin  of  the  forehead  and  around 
the  eve  -.lunili!  Iw  (horouj^lilv  cleansed  ami  rtivered  with  a  nxiisl  dressing 
twenly-four  hours  previuu.s  t()  the  operation. 

(6)  The  patient  is  placed  upon  the  operalin;;  table  and  aneMtlietiuKJ. 

{(•-)  The  dressing  is  then  rv- 
(''!■*.  i»o  m4>vcd    and     the    parts     a{;ain 

waahe*!.  It  is  not  necessari.-  to 
shave  the  eyebrow,  as  it  can 
Ih*  easily  cleansed  and  is  useful 
as  a  laiiduiark;  diou^li  I  prpfcr 
to  shave  it,  l>ecause  it  intiTfcrea 
with  die  reninvul  of  the  stitch**^. 
{<l)  An  int  Uiun  is  made,  be- 
ginnin^r  at  the  teniiNira!  end  of 
the  evfbrow  and  extending  to 
the  face  of  the  nose  {Fig.  I5tV|. 
A  second  inci-sion  may  U*  .started 
where  the  first  leaves  off,  and 
extended  upward  as  far  as 
the  upper  limit  of  tlie  fmntid 
sinus,  a  fact  which  should 
be  determined  U>fort>hand  by 
<ikiaj;raphy. 

{t)  'I1ic  .-Jiin  imd  |»eriosteum 
uithiii  thi»  triangular  incision 
are  turned  upward,  thus  ex- 
posuig  the  outer  plate  of  the 
frontal  bone. 

(/)  A  liberal  portion  of  ihe 

bone    is    iWn    cliiselled  awav, 

thus  exposing  the  frtmtal  sinus 

to  inspection  and  <urvtta^. 

(j)  After  deterimniiig  the  outline  of  the  sinus  and   the  character 

and  location  of  pathological  lesions,  the  nuu-tiiii  malerial  'is  n'nKived 

with  a  curette,  and  if  Imnv  .M-pta  are  present  thev  are  broken  dowu 

(Fig.  lofi). 

{h)  'I'he  frrmtona.^1  canal  mu.st  be  enlarge<!  as  much  as  possible,  to 
establish  free  drainage  into  the  no.se.  'i'his  Is  done  by  breakitig  down 
the  antrrior  rthmoi<lal  cells  with  a  curette,  thixjugh  (he  floor  of  the 
frontal  siim.'i. 

(t)  A  ]&rge  rubber  tube  is  inserted  into  die  enlatxe<l  frontoDAsal  canal 
and  left  in  position  for  several  weeks,  or  until  all  discharge  ccaaes-    The 


Tlxt  Hairk-lMe  e^raUttn.  IIm  anlnior  wall  of 
Ih*  fruntal  alnua  b  raniovad.  and  tlie  atitoH'ir  eth- 
■ioMaI  tdli  an  Mm  rwno^od  thmuch  )h«  Hoor  ol 
Ihr  IroiitnJ  Hriii*  with  u  nin^tli^.  Tlir  Irfl  niilc  hsi 
baan  aperauvl  on.  o  ubiih)  wifV  iiiiHtiUiivil  ihroush 
f tiF  anionnr  ethmDidil  wuund  uxul  draw  ii  out 
hrouicll  tlie  riiiktiil- 
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nasal  end  of  the  rubber  tube  is  seizerl  with  forceps  from  time  to  time, 
and  mov«!  up  and  duwn,  in  pnrvent  adhe-siotis,  \\1h-ii  all  (]i.schai;ge 
cea;«s  the  tube  Is  witlidniivn  thnmgb  the  iidsc. 

{j)  After  instTUiijt  the  rubber  tulw  iiilo  tlie  fnmtona.'ial  opening  the 
external  wuuiid  is  closed  and  allowed  to  heal  bv  priumrv  int**riti«jii. 

Advantatfrs  of  thr  Operation.— 'Vhc  advantaj^es  of  this  method  of 
operating  are:  (1)  It  avoids  di^fipunniieni.  us  the  wound  heals  by  primary 
inteottou;  (2)  the  fronloiiasal  canal  is  enlarge*!,  ihe  anterior  ellinioidal 
cells  eradicated;  and  (3)  as  they  are  invariably  involvMl  in  frontal 
sinuitis,  this  operation  is  advantageous,  because  they  are  opened  and 
drainwi  in  iLs  perfurnianre. 

DistidvtuitageA  uf  t/ir  Operation. — Relapse  oeeurs  in  alxjut  50  per  eent. 
of  the  cases,  because  the  cur<'ttcment  rannot  \m-  done  ihnn)nghly,  as 
the  ethmoidal  cells  are  not  aci-essible  (hnnigh  the  fnnitul  wniind.  Sup- 
puration fA  the  scalp  has  l>eeii  reported,  and  the  openition  ha-s  Iwen 
followrd  bv  sinuitis  on  the  opposite  side.  Severe  intra<'ranial  conipliea- 
tions  have  also  l>een  reporle*!,    'J'illey  cites  one  death  in  o  ca.M?s. 

Lermoyez  report.s  fl  case's  in  whtc-h  diere  weiv  S  relapses;  n  of  iho  cases 
were  siit>sec|wndy  eurcil  by  Kuhiit's  o|)enLtion,  I  Viy  the  re^ietition  of  the 
Uajek-Luc  operation,  while  2  died  of  mcnineitis  (slow  septicemia'),  It 
appears,  therefore,  that  this  nietlKxl.  while  apparently  very  simple,  is 
I'BDilietiineJS  followed  by  ven'  serious  se<|iiel«',  Jii  view  nf  tlie.se  facl^.  it  is 
usually  better  to  adopt  Kuhnt'sofieration,  orat  lea^l  a  <'omt)inutiun  of  the 
two.  I  believe  thb  operation  fails  in  such  a  large  percentage  of  coses 
because  the  obstruction  in  tlw'  "  vicious  circle"  of  the  noM*  is  not  removed ; 
indeed,  it  is  probalile  that  this  latter  procwhin-  ainiic  woulil  have  given 
far  better  results  tliaii  tliat  given  in  Uie  alxjve  statistics  for  the  Hajek-Luc 
operation. 

Eolmt's  OperatioD. — The  object  of  Kuhnt's  operation  is  to  obliterate  the 
fronljd  sinus  by  granulatir»n  from  thf-  [lottom  of  the  cavity,  lie  re-sects 
llie  entir*-  anU'rior  wall  (Hajtrk-l-ue  rentoves  only  a  [mrlinn  of  it)  and  a 
portion  of  the  floor  or  superior  orbital  wall.  Oin-ttenient  is  thoroughly 
performed,  but  the  fmntona.sal  canal  is  not  distnrln'd.  as  to  do  s<i  he 
thinks  may  lead  to  reinfecLion  of  the  sinus  fn>m  the  nasal  fos.sa.  Kuhiit 
(loos  not  close  the  external  wound,  but  leaves  it  open  for  the  intro- 
duction of  the  dressings  and  for  ijniinage.  A  cure  lake.s  plm'e  in  from 
three  to  .sii  weeks.  Itelapse  and  sotjuela',  according  to  Ktdiiit,  are  rare, 
and  recovery  is  the  rule. 

Dimdmulixges. — (1)  External  drainage  and  dressings  must  be  con- 
tinueit  for  .several  weeks.  (2)  \Mien  a  cnw  is  nccoiiipli.'^hfHl  the  patient 
is  more  or  less  disfigun-d.  <'J)  The  anterior  ethiiKjidal  t-elU  aix-  unopened, 
though  they  are  always  simultaneously  invoUed.  (4)  Diplopia  has 
fref^iiently  followed.  fn>m  injury  of  the  pulley  of  the  superior  oblit|ue 
muscle,  or  fmm  inflammatory  infiltralit>n  alxnit  the  pulley  or  within 
ihvt  mU-M-le. 

The  Kuhnt-Lac  Operation.— This  operation  is  a  combination  of  the 
method  tA  Kuhrit  and  Hajek-Luc.  and  consists  in  the  free  remf)val  of 
the  anterior  wall  of  tlie  frontal  sinus,  the  enlargement  of  the  frontonasal 
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r»nul,  anJ  the  introduc-tioti  of  the  funnel-shapei]  niliber  tiitie,  tof^Uipr 
wIUi  tlie  closure  of  the  [jrinuirv  skin  incision.  This  jrives  a  fuirlv  pood 
casmetic  n-sult  with  fn>titoiiii.siil  druinH^  and  h  |>arttiil  jd>lntii>ti  of  (he 
anterior  ethmoidul  cells,  as  in  the  llajek-Lue  operation,  while  it  avoids, 
in  a  measure,  the  disfigurement  atlendinj:  exlernnl  drainage,  as  practise^l 
by  Kiihnl.  'Hiere  is  nion-  or  less  deprcn-sjun  of  the  skin,  which  is  caused 
bv  the  removal  of  the  bone,  but  this  can  bt  corrected,  in  a  measure,  \>y 
3iibse<]ueiit  purniiin  injections. 

Koster's  08t«opU8tic  Operation. — A  modification  of  the  operation  just 
dctaile<l  eonsi-st-s  of  makliij;  an  oslroplastic  flap  instead  of  chisellinif 
away  the  tiulci-  bony  wall.  Tlic  Ixmy  Hap  is  forme*]  by  nmkinp  a  narmw 
inci'^ion  with  a  N'-shaped  chisel  along  the  upper  Ixn-tJer  of  the  supru- 
orbital  ridge  for  the  whole  length  of  the  sinus.  The  incision  is  then 
e-xlendeil  upward  into  either  end  of  the  supra-orbital  incision  in  directions 
cnrre.s]H)ndiiig  to  the  outline  of  (he  shius  as  shown  by  a  skiapniph  pre- 
viously Hia^Ie.  'i'his  incision  may  also  be  made  with  a  narrow-blailwl 
rongeur  forceps,  or  the  l>e  Vilbfss  l>oneH?utling  forr^'ps.  .After  the  Ixiny 
incision  alH)ve  the.  supra-orbital  ridge  is  nmile  it  is  enlai';gcd  .somewhat 
al  either  extremity  to  aihnit  two  rongeur  forceps  by  means  of  which 
the  Ijony  plate  is  broken  off  and  left  attached  to  the  soft  tis.sue  ulmve. 
Considerable  care  must  be  exercised  in  handling  the  bony  flap  and  soft 
tissues  while  they  are  lieing  retnictei),  lest  they  l>e  separated.  The 
next  step  in  the  operation  consists  of  the  incision  of  the  membranous 
lining  of  the  ■iinn.s  and  the  rrmoval  of  the  floor  of  the  sinus.  Thw  Is 
followed  by  jl  \ery  thorough  cnretlcnient  of  the  anterior  ethmoidal 
sinusc)  through  the  floor  of  the  froiitul  sinus.  After  carefully  cleanslnc 
the  sinuses  the  wound  Ls  parked  with  gauze  moi.stened  with  the  compound 
tincture  of  Isenxoin.  The  external  wound  Is  closed  with  sutures,  and  on 
the  fifth  or  sixth  day  two  of  the  centre  stitches  arc  removed  and  the 
dressing  taken  out. 

The  object  of  this  method  of  operating  is  the  same  as  that  of  Kuhnt's 
operation.  The  eye  symptoms  are  also  the  same.  As  Canfield  hjw 
pointed  out,  there  uuiy  Iw  some  deformity  nij  acc<mnt  of  the  osteoplastic 
flap  lieing  liflwl  outwani  at  its  lower  liorder  by  adhesions  at  die  upjier 
tiorder  of  the  lione  Hap  to  Uie  posterior  wall  of  the  sinns,  and  suli.se4{uent 
contraction  of  the  same.  .Again,  the  lower  Ixirdcr  of  the  osteoplastic 
flap  is  lifted  oulwaiil  .somewhat  by  the  ivmnval  of  the  gauze  dressing. 
The  lower  border  of  the  osteoplastic  flap  thus  dislocated  sometimes  foniis 
a  ridge,  which  may  lie  removed  or  corrected  by  a  secfjndar)*  operation. 
I  see  no  reason  why  the  woun«J  should  Ik*  jmcketl  as  descrilied.  A  l>etter 
plan  would  l)c  to  pass  a.  small  wick  of  gauxe  through  the  enlarged  fronlo- 
ruLsal  opening,  to  maintiiin  its  patency  for  a  few  days,  ami  then  to  wHlh- 
draw  it  altogether.  This  would  obviate  opening  the  external  incision, 
as  recommendcfi,  ami  would  give  a  better  cosmetic  cfTe<-i-  .A  thorough 
exenteration  of  the  anterior  ethmoidal  cells  and  the  establishment  ol 
good  drainage  as  recouunendcii  liy  me  will  nearly  always  Im-  followed 
bv  a  cure  of  the  disease  without  au  e:iLternat  operation.  (See  "Vicious 
direle.") 
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Beck'a  Double  Osteoplastic  Operation. — ^I'he  method  of  procedure  is 
aw  frjllows  (for  Imlicaiions  see  How  to  Determine  Whic-n  Operntion 
Should  lie  ElwU-d): 

1 .    .\ii  incbiioii  i.\  made  through  (he  skin  and  sulx-utaneuus  connwiive 

ti£>sLae  tlimuf:^)]  the  upper  margins  of  the  eyeUrows,  (hen  downward  and 

/T*^"M.rd  oa  far  as  is  u^ua11y  done  in  the  KDliun  operation.     These  two 

"^t-i<siiin.s  are  then  joined  hy  means  of  a  transverse  inrision  across  the 

nri^lf^  of  tlie  nose. 

i2-  This  skin  and  sulx-utaneons  flap  are  then  dissected  upward  until  the 
'^I^JX.^r  limits  of  the  frontal  sinuses  are  expo.sed.  This  i.s  determined  Uy 
tt^^so-Jis  of  a  celluloid  tracing  of  (he  radiogram  pljiced  upon  thefmntallwiit'. 
T he  Freporntion  nf  the  CtUnhtd  Trariutj.--  Take  ii  pieep  of  ground 
*''^'  '  viloid  film,  about  three  inches  M|uare,  place  over  the  radiogram  (glass 
P^^tc*)  negative,  which  is  either  in  the  transillnniinating  Iwx  or  against 
•^  ■^^'ilidow  gliLvi,  Trace  the  outlines  of  the  Hiiiilses  with  ink.  T}ie  outline 
'**"  ttie  sunra-orbitat  margins  i>  made  for  the  purpose  of  getting  a  fixed 
F****i"it,  'Ihe  celluloid  model  can  be  steriliKed,  in  bichloride  of  mercurj' 
»-*»<l    »Icohol. 

If   the  sinuses  extend  very  high  on   the  fawhead,  it  may  become 
f?^^^'  *ss8arj'  lo  nuike  two  small  piTf>endicular  incisions  ut  the  extreme 
**"*>it3  of  the  Hap  over  the  externa!  canthi. 

•i-  Place  the  celluloid  tnicing  of  tin-  radiogram  over  the  fn)ntal  region 
*■**«-!  iiK-isc  the  periosteum  all  aniund  the  upfK-rand  lateral  margins  of  the 
'**»*a«,  but  not  over  the  supra-orbital  borders  or  at  llie  wxit  of  the  nose. 

'4-.   With  a  Hat  ehi.sel  the  external  table  of  Ihe  frontal  sinus  is  then 
f^l^'  rie-trated  along  the  whole  course  of  the  alK»v(i  ili'.scril»ed  tracing  through 
j.*^*^     periosteum;  tlits  also  severs  the  altachinent  of  the  M-ptum  of  the 
*'^'*«^tal  sinuses  from  tlie  posterior  surface  of  the  external  table. 

•S.  This  (>steo|ieri<>steal  flap  is  then  slightly  pried  n[>en  by  means  of 
7i  ^-'tilscl,  and  a  <»igli  -saw  is  in^Tted  Ijeneatli  the  bune  flap  and  carried 
^**'^*.*n  lo  iw  supra-i>rbital  attachment. 

^,  The  saw  should  lie  made  to  cut  from  within  outward;  a  few  strokes 
^'^^^•*ring  the  Unie,  care  t>f-iiig  taken  to  prt-jw-rve  the  |)eniisteuio  Intact. 


Ci 


■"^T!*!  care  must  W  lakcii  not  to  rut  through  this  siructuii';  iinlecd,  the 


j/^^ire  thickness  of  bone  should  nut  W  sawn  through,  as  it  will  readily 

*^*«k  whi-n  it  is  everted  downward  over  the  nose.    'I'he  skin  tla]i  l.s  llu-ti 

'■  i^cted  upward  and  the  periosteal  Ixnie  (lap  downward,  thus  exposing 

"^^^li  frontal  sinuses.    The  right  side  (Fig.  1571  shows  the  granulations 

,.  •*jwei),  and   the  drill   in  opTation  enlarging  (he  fn>ntona.sjil  canal. 

*»«•  left  side  shows  the  canity  filled  with  granulations  and  pus. 

"^ .  If  only  one  sinus  is  (o  1«>  exposiil,  the  technifjue  varies  ordy  in  the 

'*'*-<.'ojirriasteal  flap,  and  in  making  the  inci-^iou  wit!iin  the  limits  of  the 

"^-"iital  sinus  .septum  and  the  lateni!  limit  of  the  sinus.    The  skin  flap 

^*»y  lie  made  by  making  a  perpendicular  inci.sion  fr4)ni  the  internal 

*^*iBle  of  the  orbit  to  the  height  of  the  frontal  sinus,  as  indicated  by  the 

^^Miogram. 

S.  llioroughly  eradicate  the  diseased  mucous  membrane,  but  do  not 
*^Urette  it;  and  enlarge  the  natural  opiming  into  the  nose,  using  the 
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Halte  trephine  or  (Jo<id's  rasp  for  this  purpose.  Aisu  remove  ihe  most 
anterior  ethmoidal  cells  as  eoiiiplelely  lus  |xi.ssilite  tlirong'h  flie  fl<M>r  of 
the  sinus.  This  eati  only  be  done  bv  opening  thmugh  the  lalenil  wall 
of  the'  nose,  us  in  Killitiii's  operiiiiiU).  Thi:4  coiLStitiites  the  Tv-cakness  of 
Ite^-k's  opcmliitii. 

9.  IntroJiK-e  a  large  nihber  tiibe  with  a  wick  of  gauze  in  its  Uimen 
into  the  enlarpe<l  fniiitoruisjil  canal.  The  iip|)er  end  of  the  wick  is 
loosely  folde<i  within  llie  cavity  nf  the  frontal  -iiniis.  while  the  other  end 
is  bronjjht  down  in  the  Hoor  of  the  iKwe,  so  that  a  smaii  portion  pir>trud«s 
Ihmnjjli  die  vestibule. 

PW.  1ST 
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Bark's  natnsnWtic  optrallnn  upon  tho  Iniiital  uniu.  Tho  rwhl  alii*  BhoBs  tils  |in>b»  in  tha 
rronlviinBsl  'luci.  und  th»  franUl  sinua  Irmd  ot  inuiuUlioiw  mid  pus.  Tht  IWl  aiam  ■  ■till  fiUsd 
■ritb  mtiiuln  Liana  and  pm. 

lU.  Ileplace  the  osteoplastic  (Jap  in  its  natural  position.  Bring  the 
skin  Kap  to  its  iiiiMiral  |K>siiii)ii  and  sa Inn- with  .silkworm  ^iii,  using; 
the  ILdsted  subderuial  suture,  wilh  a  few  horsehairs,  over  die  bndp; 
of  th<'  nose. 

The  After-tTeatment. — The  paiize  should  lie  removed  on  die  day 
following  the  operation  and  on  the  thin!  or  the  fifth  day  a  gold  or  silver 
filign-e  tnlie  slnndd  Im'  iiLserl*^!,  \u  i»ne  ra-sr  Dr.  Herk  nseil  no  tulie, 
and  fiHir  months  after  the  operation  the  opening  was  sufficiently  lurr^e 
to  permit  ventilation  and  dniinnge,  (lie  patient  finally  rwovering. 

The  use  of  douches  and  l)k)wiiig  tlie  nose  should  l)e  avoided  for 
several  days  after  the  operation.  Indeed,  the  patient  should  snuff  the 
9ecretkm.s  from  the  nose. 
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lis  temporal  end,  estending  to  ihe  median  line  at  ihe  root  of  the  now 
and  then  curving  downward  and  outward  belo«-  the  base  of  the 
Ijone  {Fig.  15S). 

The  poriosteal  iiK-i.sioiis  arc  two  in  iiun]t>er.  'Vhc  up^HT  one  Is  m 
paralle!  with  the  .'^iipra-orhital  margin  and  5  mm.  above  It,  and  extern 
mini  the  (eniponil  end  of  (he  inei-siun  to  llie  median  line  of  die  nasi 
iKjne.'j.  The  second  periosteal  incision  lieciiis  inlernal  to  the  attachment 
of  ihe  pidlcv  of  the  snperior  ohlii]ue  muscle  ( Fig.  151),  p'),  paAscf  inward 
and  then  curves  downward  anil  outward,  following  the  direction  of  ihe 
incision  of  the  skin  around  the  inner  ranthus  of  the  eve.  This  incisioa 
pa:i»u.s  ovLT  die  pna-essus  frontalis  of  the  inaxillary  \ntue. 

F^o.  100 
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llw  KiUkMk  fiontaJ  rioua  oparation  eomplflKl:  P.  tli*  p*rl(«t#a)  Inriiion  A  Rim.  khnv*  ifai 
auparrjtiAry  *kin  inrkiiijn:  S.  iha  mper«i1inrr  nktn  inriaion  ft  rou,  below  tb«  pcnoalaMl  tatWoai 
F^.  Ltie  [Msimtcuiji  clpiiileii  Biid  eveKed  iJomie  the  side  <il  tbe  nimn. 

The  .soft  parti,  including  the  periosteum,  are  lifted  from  the  hone,  thutj 
forming  the  skin  and  periosteal  Hajis,  with  the  exception  of  the  peri- 
usteum  covering  the  sujHTciliary  ridge,  where  it  is  left  intact  to  prevent 
the  dislodgeiiifiil  nf  die  pidlev  of  die  superior  ohlitiuc  muscle. 

The  fronlotia^al  process  and  a  |xirtioii  of  the  nasal  Imnv  are  chisellf 
awav,  thus  expo.sing  the  anterior  ethmoidal  cells,  which  are  rentovml 
through  the  opening.  The  entire  anterior  wall  of  (he  frontal  .sinus  U 
completelv  removed  with  a  chisel  and  rongeur  forceps  (Fig.  1(50). 

The  cnvily  of  ihe  sinus  thus  exposed  should  lie  ihnnnighlv  inspected 
and  curetted  In  all  its  rAmtfications.     Killian  iusisLs  that  when  the  an-i 
terior  honv  wall  is  reinoveii  the  mucous  membrane  should  not  at  one 
be  dibturlfed,  but  that  it  should  be  left  intact  as  long  as  possible,  so  »a  to 
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avoiri  unncccssar)-  infwtion  of  the  external  wniinil.    He  makes  a  small 

1>n*lm)inun'  o[H*iiiii}*  iJiroufjh  the  lM>ne,  and  then  with  a  prol>e,  introdured 
x-twe^-n  the  bone  ittiil  niiicoperinstcnm,  cletcrmincs  the  liniilafinns  of  the 
fruiitul  simiH.  A  skiugmph.  [»iTvii)iihl_v  takni,  uimlil  oliviau-  l\w  necessity 
of  tliis  prucwiurf .  Having  (ituit*  lliLs,  he  proceeds  to  remove-  all  the  bone 
necessan*  for  its  complete  exposure.  He  then  opens  the  membrnnous 
sinua  and  proceeds  to  inspect  and  curette  it  aix-ording  to  the  conditions 
present.    AH  septa  are  removed. 

Ttie  next  step  in  (he  operadon  consists  in  Uie  removal  of  the  floor 
of  tlie  muts  with  a  curette.  \s  this  operation  is  one  wherein  there  is 
some  danger  of  injuring  the  pulley  of  llie  superior  oljlitjiie  nniscle,  great 
care  should  be  exercised  to  avoid  it.  .\s  the  pulley  is  variously  located, 
ihi.-*  U  not  an  ea.sy  matter.  Dr.  Oslnim  Hhs  devis<?d  a  pulley  marker 
(I'Tjtf.  Uil)  which  may  Im*  uppliiil  lo  the  li.s.sue*  marking  the  location  of 
the  pulley,  so  that  in  the  event  of  its  detaehnienl  it  may  be  sutured  to 
the  marked  [H)inl,  and  duis  prevent  sirabiHinu.s. 

The  opening  annmd  the  proce^su.n  frontalis  may  t»e  enlat^ed  upward 
and  iMW'kward.  lo  afford  a  heller  held  for  the  euretlenient  of  the  other 
sinuses,  especially  the  ethmoidal  and  sphenoidal.    Indeed,  this  c^niiig 
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OMnrn'*  loculiter  lot  tbe  pulley  of  the  superiai  abliiiue  muiete. 

should  Ik-  united  witli  the  one  in  the  floor  of  die  frontal  »inu.s,  u.s  shown 
in  Fig.  159.  Still  exercising  great  care  not  to  injure  the  nnsal  mucous 
nkrinbriine,  liie  surgeon  should  introduce  the  curette  through  tlie  opening 
made  by  the  removal  of  the  processus  frontalis,  and  perform  the  curettc- 
mrtit  of  the  ethmoidal  and  sphenoidal  cells.  The  limits  of  the  ethmoidal 
cells  are  not  diihcull  to  (ieterniine  with  ihe  curette,  as  tlie  septa  Wtween 
thetn  are  usmdly  ver^'  thin  and  eiusily  broken  down.  The  Ihiiic  of  the  os 
planum  and  of  the  cranial  plate  h  of  greater  density  and  resi»tant;e,  and 
Inred  not  be  misUiken  for  the  septa  l»e(ween  ihe  celb.  I'ersonally,  1 
prefer  tti  remove  (he  middle  lurliinate  and  pustenor  ethmoidal  cells  by 
tl)«-  intranH.>^Hl  route.    I  aIsoii]K-n  the  sphenoid  by  the  intrfinasid  n>ulc. 

As  the  hemorrhage  is  con.sidrralile.  the  iijM^rator  must  depend  upon  his 
knowledgi-  of  the  anatomical  relations,  the  conditions  of  the  diseased 
pmrVi,  and  hi.',  .sense  of  touch,  rather  than  upon  sight  in  exenteradng  the 
ethmoidal  and  sphenoidal  celLs.  The  wrtuml  should  Im.-  tlu)niuglily 
clean.<ied  bv  irrigation  with  normal  salt  or  boracic  a<'id  solution,  then 
duxtrd  witii  bi.sniuth  ]K)wder  or  bismuth  paste,  and  the  skin  and  peri- 
CMitesJ  inrUioas  dosed  with  sutures. 

A  pnint  in  the  Hfier-lrealmeni  insisted  ufKm  by  KJliian  is,  that  the 
patient  »hould  be  placed  upon  his  healthy  side  and  forbidden  to  blow 
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his  nose,  lie  must  HApirate  the  secretions  from  the  nose,  and  the  na^ 
cavitv  :shou!cl  U'  iii.>.]«Tlt.*(l  daily,  carefully  drt-nsed,  and  exuberant  j^anii- 
lations  toui-lied  wilh  nitrate  uf  silver.  If  a  douhle  operation  is  perfonuMl 
the  patient  should  lie  upun  his  back  and  snutf  the  secretions  from  his 
nose. 

A  few  days  after  the  operation,  if  pus  Ktill  comes  from  tlie  sinus, 
gentle  pressure  over  the  skin  should  be  made  to  force  it  into  the  nasal 
cavitv.  The  |»itlent  should  not  l>e  nthjwed  to  blow  his  nose,  as  to  do  so 
might  force  iufei'tcd  mutter  rn.>ui  the  nuse  into  the  frontal  cavi^'.  The 
deformity  followinfj  Uie  operation  is  usually  of  moderate  decree,  and 
often  iHX'oines  less  conspicuous  after  a  few  months,  'i'he  frontal  .sinus 
becomes  more  anrl  more  tilli-d  with  fjranul.'itinn  tis.*iie,  and  the  orbital 
fat  pushes  upwaiil  ihniu^li  ilic  upcri  fU>or  of  Uie  .sinus.  In  tliis  vmv  the 
dcpn-ssion  Ijecomes  fairly  well  filled,  except  when  the  sinus  is  verj*  Urge 
and  deep,  in  which  case  the  disIi^'unMiieiit  may  l>e  very  jjreat. 

This  radical  melho«i  of  pn»ccdurc  is  Ies«  likely  to  injure  the  pulley 
of  the  superior  ol)li(|ue  muscle  than  die  Kuhnt-I.uc  opemlion,  or  the 
Kuhnt  operation,  on  utrcount  of  the  manner  in  which  the  periosteal 
incision  is  made,  the  p<'ri«istcum  over  the  supcrcilian.-  ridge  serving 
to  hold  ihr  pulley  in  JLs  iilace. 

Taking  all  the  fads  into  eonsideratioii.  if  the  case  is  complicated  bv 
ethmoidal  and  splienoidal  disease  anil  an  cxlernal  of>eraliun  is  deetnetf 
necessary,  the  KilUaii  cjpcralion  is  the  most  effective  and  least  disfiguring 
of  die  external  operations. 

(}i  one  huiulreil  and  twenly-five  cases  of  frontal  .srimitis  in  which  the 
clinical  diagnosis  wjis  conHrnieil  by  skiagraphy,  in  only  twelve  (10  |ier 
cent.)  did  1  Hnd  it  nc<v.ssnry  t»  iM'rforin  llie  Killian  operation,  the  others 
being  cun^l  by  giving  surgical  aLtcnlioii  to  the  structures  within  the 
"vicious  circle"  of  the  n(tse,  (_>f  the  twelve  Killian  operatioas  perforntt^ 
by  me,  ten  resulted  in  cure,  two  ilid  nut,  n.s  I  failed  to  remove  all  of  ihe 
anterior  ethmoi<lal  cells  at  the  primary  operation.  The  deformity  was 
almost  nil  except  in  one  case. 


SURGERY  OP  THE  MAXILLARY  SHOTS 

Intranasal  Operations  (for  Indications  see  How  to  Determine 
Which  Operation  Should  be  Elected). — The  intrana.sal  surgery  of 
aninim  may  iaelude  (a)  die  structures  within  the  "key,"  or  "vidou 
fiiT'le,"  (6)  the  interior  turbinated  body  and  die  naso-antrul  wall,  and 
(c)  the  removal  of  the  uncinate  prixTS-s.  If  the  infundihulum  b  blocked 
by  morbid  ti.ssue  or  by  anatomieal  peculiarities,  they  .should  Iw  removed. 
In  exceptional  eases  this  will  be  sufficient  to  establish  a  healthy  con- 
dilion  of  lh('  mucous  membrane  of  the  .sinus.  If,  however,  the  mucous 
membrane  has  undergone  marked  degenerative  changes,  it  is  usually 
necessary  to  perform  an  extrana-sal  operation,  a-s  the  raldwell-Liic  or  the 
Denker  operation,  or,  better  still,  the  Can6eld-Rallenger  opemtion, 
which  is  c^juivalent  to  the  Deiiker  and  is  |>t'rforuH^  intranasally. 
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B«mov»l  of  the  Naso-antnil  Wall.— This  operation  was  first  prrformed 
by  Myltrs,  ami  luus  hiiil  iiuiiiy  advtx-ak'.s  sitire  Ukmi.  Clinini!  experience 
has  shown  (hat  a  siiml!  iipeniiijj  in  (he  riH»<>-aiitraI  wall  (]iiick!y  clones, 
whcrcait  a  large  one  rftimins  open  permanently,  i'uiiftvire  ami  irrigation 
thiuu^h  a  Krarn*  eannula  (Fig.  102)  are  often  sulHtieiit  to  effect  a  cure  in 


no.  1Q3 


=*o 


KnuBw'*  sBtnuii  ln>«ar  irilh  DtitumUvr. 


aciite  and  sulmeiiie  intlainination  of  (he  sinus.  The  puncturi'  .should 
be  made  l>eneiilh  llie  inferior  turhinated  h'Hly.  Tlic  c-aiiuiila  may  he 
introduce*!  duily  under  e(H-aine  anesthesia,  with  little  disetinifort  to  tlie 
patictil.  The  irrigating  M>lution  uiay  range  ull  the  way  from  normal 
sail  and  horir  ai-i'd  solutions  to  the  more  irritdting  solutions  of  zinc  and 
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Vall'a  gpwitow  on  the  maxillary  antnirn.  The  frnsnupnt  nf  the  (iirl>iTin(p«]iU>ni1ini[  I'v^r  ihr  niMi>- 
WitnU  rip(>nli«  ikould  t»  taiioreil  wilb  bitinit  lorvcps.  Vnil  jireleni  bia  tiieLhod.,  wbanbf  a  portion 
■<  tlM  iabniiiv  tvrbkuU*  w  twnovwl  xiUi  tbe  ■■«■. 

iodiDe.    The  usefulness  of  this  procedure  is  largely  limited  to  diagnosis, 
thoitgh  it  hits  some  therapeutic  %'alne. 

Motiy  iiiMlrninrnt.s  have  lieen  devisiNl  fnr  the  removal  of  the  naso- 
■nlral  wall,  some  of  whicli  eniihle  the  opcratur  tu  Jo  the  work  with  ease 
and  ppwision.    The  instruments  which  have  given  the  Iw^yt  saitsfaetion 
16 
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Me  Vail's  saw,  Ostrum's  forward  cuttizig  fontps.  Wells*  trocar  and 
cannula  rasp,  ("orwin's  chistti,  ami  Bishop's  Irephines. 

Tail's  Operation.— >'air.s  is  ptrhaps  tlie  raosl  ii^nious  and  practical 
method  for  ihc  rrmoval  of  llie  na.so-untral  wall.  ]Iis  ww  is  sii^tly 
cun'nl  upon  llit-  flat,  and  when  inlmilucfd  ublitjurljt'  liirxtiigli  the  iiuso- 
antral  wall,  makes  a  circular  or  oval  incision,  thus  removing  a  lai^ 
portion  of  the  wall  (.Figs.  U)3  and  IIH),  separating  tiie  naaal  chamber 
from  the  antrum. 

Fm.  1M 
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Tbf  notovnl  d  tlw   Mwo-uitral  wM  *lUi  Vail's  convex  nw.     A  muoo«  (MmtinM  flaip  ii 
dt*tirl«d  from  llw  iia«o>iuilrn]  w»U  t«  b«  Lurnati  <■»  to  lh»  floor  ot  tfa*  Bntrm. 

7't'chiique.—  {a)  Induct*  local  anesthesia  of  the  inferior  tnrbinal  and 
of  the  inferior  and  middle  meafuscs. 

(fr)  Remove  the  anterior  half  of  the  inferior  turbinatpt)  body  with 
the  swivel  knife  or  with  scissors,  or  with  the  saw  as  it  removes  the  naso- 
antral  wall  (Fiff.  168). 

(c)  Puncture  tJie  naso-aittral  wall  near  tlie  Qcwr  of  the  nose  with 
Vail's  perforator. 

FM.  IS6 


Vail's  aDtriUii   saw. 


(d)  Introduce  the  saw  (Fig.  1G5)  tlirou^h  the  puncture  and  then  make 
the  circular  or  oval  incision  shown  in  Figs.  163  and  lfi4.  While  the 
saw  has  a  tendency  to  descrilje  a  circle,  the  si/*  of  the  opening  may  be 
regidateti  by  the  operator,  as  the  l>one  is  thin.  Tltc  opening  .<ihonld  itc 
made  as  large  us  po^sihle.  to  overcome  tlie  tendency  to  close. 

{e)  If  a  flap  of  mucous  membrane  is  to  be  turned  into  the  antrum  to 
cover  its  Hoor,  its  anterior  and  posterior  boundaries  should  be  incisecl 
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right-«nji!e  knife.    Tlie  upper  Ijoundan-  of  the  flap  is  raa<le  when 
Ferior  turbinale  is  removwl  (Fit:.  lt>i).    Thf*  mucuperiosleal  Hap 


with  a 

the  inferior  turbinale  is  removwl  ^Flj;.  lt>i).  Thf*  mucuperiosleal  Hap 
sliould  be  separated  from  the  bone  with  a  aiuaW  pt-riaslvul  elevator. 
^l^^-ing  srparatpd  the  flap,  the  saw  is  intrtwluced  und  the  button  of 
bone  reuKjvt^d  as  descril>eil  in  tlie  pret-edinp  puraj^Taph,  after  whieh  the 
flap  is  turned  on  to  the  floor  of  the  antrum,  which  has  been  pre\'iouslv 
curetted.  The  flap  hastens  che  prunrss  of  regeneration  and  epiderini- 
_zation. 

The  first  dre.ssing  consists  of  imtoforni  gauze  inoselv  packed  in  the 
cillarv-  sinus.     It  should  be  removed  in  from  twentv-four  to  fortj-- 
cight  hours. 

(ff)  In  the  after-trejitmciit  j^uze  <lre.s.sin^.s  slioulil  not  Ik-  iisctl.  The 
cavity  should  l>e  left  open  fur  <lniiiiage  and  ventllatiau.  Kverv  lime  the 
patient  blows  his  nose  he  blows  through  the  antnnu.  The  rase  should  he 
watched,  and  if  exuberant  granulations  form,  lliey  should  be  promptly 
reduced  hy  the  aralicacion  of  dehydrated  chromic  acid  crystals  or  with 
some  uther  caustic. 

FM.  186 


Corarln'a  sntruin  chiocl*. 
Fm.  ICT 


OoBwin'a  opatvtioB  upon   Uic  uitnim    it,  a.  rhurl  aukiag  uppar  horiacmt*!  cut:  ft.  b,  lowv 

boriiionM]  cut. 

CJorwin's  Operation. — Corwin's  Hilsels  (Ftg.  \f\ti)  are  admirable  instru- 
menli>  for  removing  the  wall,  llie  projecting  points  enable  the  operator 
to  engage  them  at  an  acute  anfjle  in  the  body  wall.    C'hiseU  without 
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(hese  points  an'  iio(  I'a.sily  Ptifjiigeil.  as  flicy  would  glide  over  the  surface 
of  tbe  mucous  membraue  (Figs.  Ki7  and  10t$). 


Fra.  les 
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'Cnsfcl'i  optnXtou,  lecond  aMp.  BhowinE  the  fhiu)  ninkinii  the  potledor  perpandictilw  inriHoa. 
U>e  uiterioi  on*  hei&a  klreikily  made, 

Ostnim's  fiir^-aitl  nillinj;  fnrrrps  (Fig.  Irt'.l)  niny  he  u.'wvl  nfter  punc- 
turing lilt'  iia.s(>-aii(nil  wall  at  its  iMtstcriar  ixjriioii.  It  possesses  the 
advHiLlage  of  the  forward  cut,  a  point  of  no  inconsiderable  important 

FtQ.  IDS 


Catnim'a  forwatd  euttins  outruni  punch. 

in  view  of  the  fact  thnt  the  anterior  anjjle  of  the  antrum  is  usually  the 
seal  of  tlif  gR'iite.sl  morbid  lesion.  Hajek's  .sphenoidal  foreeps  mav 
also  be  used  for  thi.s  pur|)Ose. 

Wells'  conihiuatioti  antrum  [wrforalor  and  ra.sp  file  (Fi^.  170)  answers 
admirably  for  the  purp<Kse  of  niakin^;  an  opening  iii  the  naM»-aTilral  wall. 
After  perforating  uw  wall  the  .sharp  obiurnlor  is  removed  and  the  rasp  ia 
used  tu  remove  the  reuiuiniiig  purttuii  of  the  wall,  whidi  it  does  com- 
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pletelv.    Tlie  fragments  of  tnucoii.'s  momhraiic  wUidi  remain  are  rvmoved 
with  ^larp,  bitiiig  furcc[>s. 


rio.  170 


W«ilU'  trocar  eaniiuU  nap  tar  rvotmiiis  Ih*  ntMo-MUal  ««ll. 

Bishop's  trepliiiie  (Fig.  171).  the  Nobel-C'ordcs  forceps  {ITg.  172) 
anri  Sipm'<)  hamt  f,o^iigp  nr  rhisel  { Fij;.  ITA)  htv  also  aduiirable  instru- 
nieiiis  fur  removing  the  DaM>antral  wall. 


Plo.  171 
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tht  rvnovKl  «(  Um  nuo-knira)  waI)  wHb  •  trwpbina. 

With  Stein's  fipuge  two  cuts  are  made:  one  l»e(jiniiing  just  posterior 
to  tlie  anterior  altachnipnt  of  rhe  inferior  liirhinale  ami  extending  above 
its  attaelinient  tu  tlie  |H>sterior  wall  of  ihe  antrum,  the  other  from  the 
same  point  am!  extending  backward  along  the  floor  of  the  nose  to  tlie 
posterior  wall  of  the  antrnm.  'Hie  two  inei.sion-s  thus  make  a  large 
tongue  flap,  incliuling  the  anterior  half  or  two-thirds  of  the  inferior 
turbinate,  lliis  is  tlien  removed  with  hea\-}'  forceps.  Jt  my  hands  ihis 
method  of  operating  leaves  the  largest  possible  opening  iu  the  uaso- 
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antral  wa.\\.     'Hio  imly  cihjetnuin  to  it  is  tliat  by  it  too  much  of  the 

inferior  turbirmtc  is  removed. 

Extrauasal  Operations.  (I)  AlvmlHr;  (2)  Kuster;  (3)  Caldwc-U-I^uc; 
(4)  Deiik^r. 

1.  The  Alveol&r  or  Cooper  OpenCioo.— The  alveolar  opemtion  was  for  a 
long  time  a  |K>{ui[iLr  procetJure.  Tilley,  of  London,  reports  that  of  300 
cases  of  antral  disease  seen  diirinj^  ten  years,  only  one  nad  sound  te<'th, 
and  that  of  27  cases  dmiiied  i>y  the  alveolar  mute,  15  wth*  obli^l 
to  use  t)ie  tiiW  and  irripition  fur  frr>in  8l\  moiitlis  to  ten  year*.  Of 
these,  b  afterward  elected  the  radical  oi>eration,  whicli  was  followed  hjr 
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RctiKmtig  tbm  anaoomtnd  «*11  wMt  Iba  Nob*]-4\inlM  lorcttpK. 


Fm.  173 


fiMia'a  uiiniiD  cliwol  or  KOnfC. 

complete  cure.  Of  37  eases  operated  on  by  the  radical  method,  34  wrre 
successful.  lie  also  says  that  tlic  alvc<»lar  rt^iite  is  itidieateil  in  recent 
cases  (of  a  few  months'  slaiidiiig)  and  in  c-Jinmic  cases  as  a  prtliminan* 
meiLsnre. 

Of  the  alveolar  methods,  the  removal  of  a  carious  tooth,  usually  the 
second  bicuspid  or  the  first  or  second  molar,  is  attended  with  lite  moat 
happy  residt'*.  Tl  is  nl)vions,  however,  that  this  inelho<l  is  onlv  applicable 
when  then*  'is  |>osilive  evidence  that  the  lootSi  i.s  discitswl  Iwyond  hope 
of  repair.  'ITie  c-ondilioiis  ar*.-  rare,  indeed,  that  justify  the  removal  of 
a  tooth  that  could  lie  sucfessfully  IreaUii  by  a  dentist.     Kven  alionid 
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it  be  admitted  llmt  more  perfect  dniuiape  can  \tv  obtained  by  the  removal 
of  a  tooth,  there  air*  still  other  methods  of  establish iiijj  fpuvl  dniiiiiij(rc 
which  do  not  reeiuire  the  interference  with  an  important  phvsiologiea) 
organ,  or  otlier  essentia)  .ttnirtiire  of  the  head.  Drainage  by  the  re- 
moval of  a  tooth  .should,  therefore,  be  limited  to  tliose  vnsvs  m  which  a 
competent  denli-st  states  that  the  tooth  cannot  l>e  sax-ed,  or  it  can  be 
demuii-struted  that  there  is  a  carious  ti»tii1ii  exteniling  from  it  to  the  antral 
cavity.  In  such  ca:«e$  the  tootli  may  be  removed,  and  tlie  opening  thus 
made  enlar;ged  and  its  walls  rendered  smooth.  Hnily  irrtgHtlnns  widi 
worm  boric  acid  solution  may  l>e  used  until  the  ilischarp*  ceaM-s.  The 
alveolar  opening  .4l>onld  l>e  closed  with  a  strip  of  j;«uze,  saturated  with 
tlie  compoiinil  tincture  of  Ix^nzoin,  until  heahng  occurs,  or  with  a  tube 
made  for  the  piirjK*;*. 

2.  ;The  KQst«r  Operation. ^'l"h is  operation  has  been  in  much  favor,  as 
the  interior  of  the  antrum  of  Hiphinore  is  thereby  exposed,  permitting 
inspection  and  curettcnient  of  its  cavity.  The  opcrati<m  consists  of  the 
rrinoval  of  the  anterior  wall  of  tlte  uutmni,  as  sliown  in  the  Caldwell'Luc 
operation.  The  opening  is  usually  limited  to  the  area  of  thin  lione  of  the 
canine  fossa,  and  should  Ite  targe  enou^i  to  adinil  the  introduction  of  the 
index  finger.  With  (he  head  mirror,  light  is  rcflcct«l  inio  the  cavity  and 
its  walls  examined.  The  portion  of  the  cavity  which  cannot  lie  inspected 
should  be  thoroughly  explored  «,ith  a  curved  probe. 

If  necrotic  arras  and  granulation  tissue  are  found,  they  should  be 
removed  by  thomiigh  curcttcnicnl.  The  preHniinarv  step  of  llie  upemtitin 
ciMiststs  in  the  ele^-alion  of  tlie  upper  lip  and  an  incision  at  the  labingingi- 
val  junction  (Fig.  174).  The  incision  i.-s  carried  thrimgh  the  p«*riosteum, 
and  ^ould  be  one  and  one-half  inches  in  length.  The  |>erinsteuin  i.s  then 
ilt-ssected  upward  over  the  canine  fossa  and  the  upper  lip  pulled  toward 
the  eye  with  a  rctraclor,  after  which  the  antcrir)r  wall  should  lie  removed 
with  B  cliisel  and  rongeur  Ikiuc  forceps.  The  cavity  sliould  then  be 
explored  with  u  prolie  and  Ihe  diseased  niuonus  membrane  and  necrotic 
bone  remOT'ed  with  Ihe  curette.  It  the  antrum  is  divided  by  septa,  they 
idiould  he  broken  down  to  convert  it  Into  one  large  cavitv. 

Having  thomuglily  reinoviil  the  morbid  lis.Hue,  the  .sinu.s  .should  Ite 
loosely  packed  wiUi  gauxe  saturated  with  Uie  <:x)Ui|KJUtid  tincture  of  l>eii- 
Koin.  The  end  of  the  gauze  shotild  protrude  through  the  labioginglval 
incision  to  prevent  closure  of  the  wound.  If  llu-re  is  marked  suppuration 
the  cavitv*  should  l>e  irrigalerl  daily  and  a  wick  of  gauze  intro<liU'ed  1o 
promote  drainage.  Ulien  complete  healing  has  taken  |jlttce  the  dressings 
are  dLtcontinued  and  the  labiogingival  opening  allowed  to  close.  This 
Dfwmtion  is  not  iis  grHhl  a.s  the  n-moval  of  the  naso-antral  wall,  the 
Cald«ell-I-uc  and  the  I )enker  operations. 

3.  The  O&ldwell-Lac  OpermtioD. — This  operation  is,  in  most  cases, 
preferable  to  the  Kuster  i>[KTation.  By  il  the  antrum  is  exposed  as 
in  the  Kusier  operation,  and  a  large  caning  ma<l('  through  the  noso* 
antral  wall.  'ITie  opening  may  l»e  niotle  with  fori-eps.  Vail 's  saw,  ( 'orwin's 
chisels,  or  Myics"  iMirlxxl  cannula-s  thrcmgh  the  iia*al  orifice.  Preliminarj' 
to  this,  howe\'er,  tlie  anterior  twu-thirds  of  the  inferior  turbinal  sliould 
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be  removed.     In  tnakiiij^  the  noso-Qi.tral  opening  ^own  in  Fig.   175,' 
care  should  be  exercised  to  avoid  injuring  the  laen'mal  canal  whicli 
opens  lH*nea(h  and   near  the  iinteriur  end  of  the  inferior  turbinated 
hoiiv  Hiid  ))iLSse5  fonvard  uiid  iipwani  tu  the  inner  cauihus  uf  Uie  e/s] 
(Fig.  177,  1 ). 

Having  eomplutei]  the  n'moval  of  tlie  canine  and  miflo-antral  waits,  ami 
haviiig  removed  all  di.sea.sed  tissue  from  the  antrum,  the  cavity  should  lie 
Uglitlv  packo<l  witli  a  strip  of  gauze,  the  end  of  whicJi  is  brought  nut 
tiimtigh  the  nose.  The  labiogingivul  incision  sliouid  Ik  sutured  ( i''ig. 
176)  and  allowed  to  heal  by  iirst  intention.    After  ihe  first  dressing  is 


Kii.  171 


no.  i7» 


TTm  Ubi>(i|[insival  jneiaiou  in  the  Kitator  mill 
CUdirell-Lua  opotmJdu*. 


op«nttk>ri;     a,  th«  unu-rior  «r  tsniBn  w»Jl  r^J 
moved;  c,  e,  the  caiice  wii-k  in  ihtt  luitriiiii  «i4 
■xUuviltiiic  Ihrouali  (Im  noBO-uitnJ  opaninc  Inw] 
Uw  dhkI  chamber. 


reniovov]  tt  is  usually  iinnece.<»ai7  to  repack  the  aninim.  dratnaf^  b^Dj 
ver>'  successfully  aci-omphshed  through  the  naso-autrul  wouihI.  At  the 
end  of  the  set-ond  day  the  gauze  drv-ssing  should  be  removed  through  the 
nose.  The  secrelion-s  may  be  removed  by  forcibly  blowing  Uie  nose  atid 
by  irrigation. 

It  has  Ixren  claimed  that  it  is  uiinece^ssaiy  to  do  either  the  KiLsler 
the  Caldwell- 1. uc  ojieralion,  t}ie  .simple  opening  through  the  iia»o-au(l 
wall  tieing  quite  sufhcient.    That  the  na-SfHuntral  o[>ening  is  sufficient 
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*w    a  numlwr  of  cases  is  true.     In  other  fnsea,  in  which  »  pro iioii need 

"C^g^^neration  of  ihe  iiiiicoiis  membrane  am]  carit.s  of  Ihe  Imiiy  ualL-  i>f 

*He    antnim  are  present,  it  is  necessary  lo  do  the  Kiister  ofieratinn  (irsl, 

'*-nf:i     to  explore   the  antrum  by  wular  iri.s[>efliori   iiikI  nireltetnent,  a 

P'*c>«2eduro  whit-h  ciiniiKt  1h'  .successfully  dotic  through  the  nose.     The 

^^■IcJwell-Luc  operation  should.  thiM-efore,  l>e  eiwicil  in  those  cases  in 

}*''*»  ich  there  is  pronoiinred  siippiirftlion  wi(h  (fmnidntion  (issue  or  [Mjlvpi 

^*^      t-lu;  middle  inealus  of  the  now.     If  these  pnn-cfhinvs  are  pniperly 

"^^■■"r-ieU  out  and   tlw  suppnnilion   continues,   it  is  prxibable   that   the 


no.  176 


Fvi.  177 


ft,-. ,^*>l-LMe  opctktioa:    a,  tJw  •uttm;  b,  Vli* 


Hhaniiig   tli«  rrlultnn   of   thn  ilmrtiu   lAcry- 

iiiiiliH   (i>  Uin    liifcrlnr  turtiinnlcti    liorly:    I,   Um 

•JiiEtu*  IncryroAtti;  2.  Ui«  maxillao'  *iu\i*:  3.  tho 
iniarior  turbinaled  Indy.    (.Alter  flardclcfacn.) 


■'■loidal  ami  possibly  llie  frontal  sinuses  are  also  involved,  and  that 
_^*'^  of  the  sc*Te(ions  from  thcin  drain  into  the  iintrinri.  In  that  event 
•1    *l*^r  attention  .-ihould  l»c  given  to   die  other  .siniise.s.       A   skiagraph 

*■■«]  prevent  lliis  nttstake  being  made. 

.        -    Th«  Danker  Operation.— /n//(>a//mi.».     'Phi-s  opf^ratiini  is  indicated 

_.  '*t>.'«tina(e  inH»iuniatory  disease  of  the  maAiIlary  sinus,  which  does  not 

•   *'«!  u>  either  the    intniiiiLsal    or  lo  (he  < 'a!clwell-l,uc  o|)eralion.      In 

^'*i  a  case  the  mucous  nieuiliritrie  of  the  aitius  niuy  \nx  very  edematous 

*^'jl  the  seat  of  extetislve  granulations. 

Hte  onletwr  angle  of  the  sinus  adjacent  to  the  nose  is  often  inacf^s- 
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■■,*f 


sible  to  Uje  curette,  cither  thnmjjh  the  xmsa]  or  the  canine  fossa  wound, 
hfiiire  the  fuilure  of  ihtr  iiitrami.^al  uiul  the  Ca  Id  well-Luc  operations. 
As  the  edematous  meniliraiie  and  the  gninulation^  must  lie  ihomujfhK 
removed   to  effect  a.  cure,   an  o[>eratioti  should  be  atlupted  that  will 

thoroughly    exposf    the    entire 
^■"^  cavity    to     eiirelteinent.      The 

Denker  oiKTaiion  <ioes  it,  and 
it   awordingiy  has   a   place   in 
/  the   treatment  of  selected    ob- 

■^  ^  _  --  stinate  easas. 

^V  jj^^^t.        ""^t  Techtti^tiff. — (a)    A    freiienul 

^V'j^^^P^  ^^  anesthetic  .should   he  fp'vcn. 

J  ^^T  -V.  (6)   The    ptttient   sliould    be 

placed  in  Rose'iK  poisition,  with 
the  heat!  hanging  over  the  end 
of  the  lat>le. 

(r)  Postnasal  tampons  .should 
tx:  iiitrmltx-eii  to  keep  the  blcMal 
from  the  ihmat  and  trachea. 

((■/)  The  Inliiufrinfjival  inci.sion 
should  !»■  made  us  in  the  Cald- 
well-Luc  <>|>LTation,  but  should 
extend  to  the  median  line. 

(e)  Klevate  the  .sfift  tiivnics 
and  periosteum  over  the  canine 
fossa. 

(/)  Ilemove  the  anterior  wall 
(canine  Totisa^  of  die  niuxillan' 
sinus  as  in  the  Kuster  ami  Cald- 
well-Luc  ojMTationB.  and  i)u-n 
remove  the  bridge  of  bone  between  the  canine  frjssa  and  the  lower 
portion  of  the  pyrifortn  opening  of  ihe  nase,  a-s  shown  in  Fig.  178.  By 
tlm.s  e.\Cending  the  Imjuv  wound  tiie  anterior  angle  of  the  sinus  is  exposed 
to  operative  interference. 

{g)  Through  the  opening  thus  nutde  remove  the  edematoiui  membrane 
and  granulation  tt.v<ne. 

(ft)  Elevate  the  imicoperiosteuni  of  the  inferior  meatus  of  the  nose, 
and  of  Uie  inferior  turbimiteti  body,  with  a  small  6at  elevator  so  curved 
HA  to  adapt  it  In  the  anatomical  configiiralion  of  the  part. 

(t)  Incise  the  mucoperiostcum  Uiu.s  elevated  and  convert  it  into  a 
Pectangular  Hap  to  lie  tume<l  outward  on  the  floor  of  die  sinus. 

(j)  Remove  the  Imny  wall  iinil  the  anterior  p<»rtion  of  the  denuded 
inferior  turbinated  l>oNe  with  bo3ie-cnlting  forceps,  the  mucoperiosteai 
flap  Iwiiig  tiinirc)  iriUi  t!ic  iia.sat  clmmlMT  In  pn-vent  injuring  it  with  the 
boue  forceps.  The  opening  through  Uie  tmso-antral  wall  should  be 
<l«ite  large,  as  in  the  (aldwell-I.uc  operadon.  Otherwise  it  will  soon 
l)ecome  closed  and  defeat  the  puqwse  of  Uie  operulJon. 

(it)  Turn  the  mucoperiosteal  flap  on  to  the  floor  of  the  sinai  uul 


Tbe  IVrikw  Kiilruin  opiirrjlioti ■  n.  ikn  Hmn  of 
bone  removed  in  lli«  KuMor  and  ibp  ('■iJ<lw<JI-i>ue 
op«ration>.  In  tliv  l^iiikfr  i>|irrnlbin  K>ldlti<i»ul 
beoa  to  nnav«d  fron  b  u  tbm  prrjl'omi  apw- 
tur*. 
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hold  it  in  position  for  twenty-four  to  fortip-«i^bt  hours  with  a  bisuulJi 
gauie  drcsair^. 

([)  The  after-treAtraent,  as  in  the  Caldwell-Lue  operation,  consists 
in  watching  ihe  ca.se  and  reducing  exuberant  ^j^milations  with  caustics 
as  soon  a-s  thrv  apiM-ar. 

o.  Ganfleld-BaUengu-  Antium  Opention, — This  Is  a  radical,  yet  con»er> 
vative,  operation  upon  tlie  niaxillarv  sinus,  wherein  ihe  inferior  turbi- 
nated body  is  preserved  intact.  The  operative  technique  upon  the  maxil- 
lary sinus  has  unHcrf^onc  so  many  changes  dunnj;  nv-ent  year;  tlmt  it  is 
difhcult  to  ascertain  to  whom  the  various  poitiLs  of  technique  are  due. 
I  shall  not  endeavor  to  re%'irw  the  development  of  antral  operations,  but 
.shall  limit  my  credit  u»  Uiu.sc  authors  whose  technique  or  principles  are 
soDiewhat  allic^l  U>  lliose  in  llii?  operation. 

In  general  terms  this  operadon  consusLs  in  the  removal  of  that  portion 
of  the  wiso-anlral  wall  lying  between  (he  attachment  of  the  inferior 
nirhinalrd  ho<ly  and  the  HfK>r  nf  the  nose,  plus  thai  portion  lying  ante- 
riorly to  the  anterior  eiul  of  the  iiifiTinr  turbinated  )hk]\  (Fig.  IS.t,  r). 
This  is  an  elaboraUon  of  the  old  and  weli-kn4)wn  Mikulicz  operation, 
in  which  bul  a  small  portion  of  the  wall  was  removed.    As  a  small  open- 
ing .soon  closes  by  granulations  extending  from  its  borders,  it  is  only 
suite<]  to  the  relief  of  acute  suppuration  of  U>e  antnim.     In  onlcr  to 
adapt  the  operation  lo  chronic  suppurative  proces.se,'-,  various  operators 
have   modified    the    operative   technique,  so  as  to    remove   a    larger 
portion  of   the   naso-antral  wall.     Most  of  t}u-m  have  .sacrificwl  the 
anterior  half  or  Iwo-thirtl**  of  (he  inferior  turhinal  in  order  to  render 
the  naso-antral  wall  acco-s^tible  to  iii-stninienlation.  While  this  technique 
gave  the  desired  access  to  the  antrum  by  the  nasal  route,  it  possessed 
two  vital  defects,  namely:  («)  The  inferior  lurbinal,  a  vital  functionating 
respiratory  organ,  was  largely  destroyed,  and  (fo)  it  fatted  toaffonl  access 
to  the  anterior  angle  of  Llie  aniruni,  a  region  often  most  prt>minently 
affected  by  dw  disca.se.    Hence,  in  those  ca.ses  in  which  the  whole  mucous 
membrane  of  the  antrum  had  undergone  poh-poid  degeneration,  or  was 
*he  scat  of  edematous  granulation.s,  and  required  curettement  or  other 
•i^atment,  this  method  of  ojH-raiion  was  inailcipiate. 

The  Caldwell-Luc  o|KTation,  which  consists  of  die  removal  of  a  por- 

"^n  of  the  anterior  wall  of  the  antnim,  and  a  jmrtion  of  tlie  inuso-antrul 

"Mi/  and  inferior  turbinal.  was  for  many  years  tlie  most  radical  procedure 

"!  *'''>l|r'ie  for  the  cure  of  chronic  maxillary  sinuitis.    Ilndical  as  it  was,  it 

/I       ^'"ailed  logive  iuli>(|ua(e  acc<-vi  lo  the  anterior  luigle  of  die  antrum,  and 

y"'-    i  wferior  turhinal  was  sacrificed.    l>enker"s  operation  was  more  satis- 

^^^'^^rr,  as  by  it  the  entire  anterior  wall  of  the  antrum  was  removed,  thus 

^^ing  the  anterior  angle  of  the  antrum  to  curettage.    The  operation 


^^ 


or'   **^*^»Pe\*er,  objef-lionable  in  two  respects,  namely:  (n)  TTic  majorportion 

»  *^  _:_*._-•-_ 1--     .     I  i_  _   i_.  :      i_ J 1  .ll._ 1,  ...  i3 :  — 


e  inferior  turbinatnl  bmly  Is  destroyed  and  the  appn)ach  tt»  the  canine 
interior  wall)  is  via  a  labiogingival  incision,  thus  necessitating 


ft-^       _^  use  of  a  general  anesthetic.     These  objections  hold  equally  well 
^; »  nst  the  raldwelULuc  o])era(ion. 
"^^'^irsch,  of  Vienna,  overcame  one  of  the  objec(ions  to  the  older  forms  of 
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operutiuii  by  preserving  the  inFeriur  lurbinatetl  hody.  He  does  an  intra- 
nasal operation  under  txn-aine  anesthesia.  He  resects  the  anterior  half 
of  the  inferior  lurhinatni  IxhIv  at  its  attachment  li>  the  naso-antrai  wall 
and  lifts  the  resecte<l  portion  upward  in  the  na-sjil  chjjniljer  by  means  of  a 
thread  in  tJie  hiinils  of  an  a-i-swiaiit.  With  the  iiaso-antral  wall  thus 
exposed,  he  pna-tH'iIs  In  reswt  it  fnun  the  floor  of  tlie  nose  to  the  line  of 
attachment  of  the  inferior  liirbinatf  d  VkhIv  alKive.  He  dctes  not,  however. 
remove  that  portion  of  the  niLso-anlrai  wall  anterior  tt»  the  anterior  end  of 
the  inferior  turbinated  body,  henee  the  anterior  angle  of  the  antrum  is  not 
exposed.  Having  removed  a  [xirtion  nf  the  nasoantral  w«ll  he  replaces 
the  inferior  turbinated  txHly  and  retains  it  in  jHisition  with  a  single  stitch 
at  its  anterior  end. 

Canfield,  of  Ann  ArUir,  first  conceived  the  idea  of  entering  the  anterior 
angle  <if  the  antniin  mi  thf  tinterior  naris  under  local  anesthesia.  lUs 
operation  is  in  most  essentials  til<p  the  IVnker;  that  is,  he  removes  the 
anterior  wall  of  the  antrum,  and  after  elevating  the  muttius  membranr 
on  the  median  "iidc  (o  the  attachments  nf  the  inferior  lurbinal.  resects 
the  naso-antral  wall,  leaving  the  elevated  niiiecai.s  iiienibnme,  which  he 
uses  later  as  a  covering  for  the  floor  of  the  antrum.  He  als<i  elevates 
the  mmxius  membrane  on  the  miter  u.s]>ect  of  the  inferior  turbinal  to 
increase  the  size  of  the  flap,  wliicli  is  to  (>e  reflected  on  to  the  antral 
floor.  The  only  objection  to  this  ope'ration  is  the  destruction  of  the 
anterior  half  of  the  inferior  turl)inatixl  IhkIv.  Many  others  have  devisi-<] 
modifications  of  the  foregoing  operalions,  but  none  have  succeeded  in 
overcoming  all  the  objections  involved  in  the  technirine. 

I  sliall  entleavor  in  the  following  [laragraphs  to  direct  attention  to 
a  method  of  operating  which  is  at  onee  radical  enough  to  meet  the 
requrrement.s  of  the  most  severe  chronic  involvement,  and  conservative 
enough,  to  satisfy  the  most  critical,  in  that  it  preser\'es  the  inferior  tur- 
binal intact  Ht  all  tiiiH-.s  during  anil  afier  (he  o|>iTalion.  Hy  tt  the  anterior 
wall  of  the  antrum  may  be  ivmoved  as  in  the  Denker  operation,  the 
anterior  angle  of  the  antrum  and  all  other  portions  of  the  antral  widU 
exposetl  to  inspn-liun,  euretteinent,  and  other  trealnieni  without  intpair- 
Ing  the  integrity  of  the  inferior  turbinated  lM>dy.  The  operation  is  a  .slight 
modification  of  ihe  Canlield  operation  as  originally  dcscril»ed  bv  him. 

Ti:ciiSi<iVK.—Aiie.flftf«!a.--{a)  Induce  unestliesia  of  the  nasal  mucous 
membrane  by  the  local  applicatirmof  cocaine  or  any  other  drug  preferred; 
(6)  induce  anesthesia  of  the  vestibular  skin  of  the  naris  by  the  injection 
of  Schleich's  solution.  This  solution  should  also  be  injected  beneath 
the  periosteum  of  the  canine  fossa  I'm  the  vestibule  of  die  nose. 

Incinion. — Distciul  the  wing  of  the  nose  with  a  na.sal  .speculum  as 
shown  In  Fig.  170,  a,  to  bring  the  anterior  angle  nf  Ihe  na.si>-antral  wall 
int*-)  pniminence.  Then  with  a  small  scalpel  make  an  incision  the  whole 
length  of  ihe  exposed  portion  of  the  nnstwuitrnl  angle  (margin  of  the 
pyrifunn  aperture  (Fig.  i^'2,  6).  Then  elevate  the  inembrane,  includ- 
ing ihe  periosteum  over  the  canine  fossa  (Kig.  181). 

OpFiiiitg  the  XamMtiitral  Anglf. — The  antnim  should  be  opened  t*ia 
the  naso-antral  an^le  (margopyrifoniiis)  witli  rongeur  bone  forceps,  as 
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bone  constituting  the  wininc  fossa,  it  is  usually  only  neccssan"  lo  remove 
enuufi^h  to  admit  of  the  introduction  of  ihv  Wagciter  antrnni  foircm  as 
shown  in  Fig.  1S2,  J.  If.  however,  after  making  the  <>|>eniiig  througn  thr 
iiaso-aiitral  an^U-  it  is  drlerniiiu'il  lluit  the  whole  of  the  mucous  merahrane 
}s  not  aece.ssibie  to  the  curette,  as  much  of  the  canine  wall  may  be  removed 
B8  will  fillip  expose  it. 

Fta.  183 


X\ 


'tntcriar  vjfrw  ^^^  thr  Vaiitii-iiUHMriiarr  .iiitruni  uprrntion:  u.  middle  MrfaiiMl:  fc,  Hae  of 
■VtiidiRi<>nI  "t  thv  inlvrini  tuiliinul.  which  i>  Irft  Intacl;  e,  th*  nuo^milnd  wall  pnoovwl, 
•xiHidins  Iron)  tbo  fluor  «i  ilie  hum  to  the  attachment  oj  tbe  inlcnar  tviWaal  mad  (ron  tto 
kotorktr  lu  tho  piiatpriiir  limilH  nf  Uie  ■niTum. 

Removal  of  the  Xaxo-anlral  fVall. — The  httir^  jaws  of  the  Wapener 
forceps  ( Kifj.  1^2)  iire  pliiced  astride  the  nasivantral  wall  and  the  wnll 
hitten  away  from  the  attachment  of  the  inferior  turlMiiaksi  body  down 
to  the  floor  (Fig.  183).  'J'hls  makes  an  opening  about  IJ  by  I  in.  in  size. 
An  opening  of  this  size  will  never  plo.se  by  granulation.  It  was  formerly 
thooghl  neeessary  to  also  remove  the  anterior  half  of  the  inferior 
Hirliinaltvi  UmIv  to  rxpitse  the  naw>-antral  wall  to  surgical  interfen'ntf. 
By  this  uietluHl  it  is  reiiderwl  uiuiwvNsarj-.  hentt-  the  inftrior  turbinal  is 
unmolested  and  is  preserved  and  continues  to  perform  its  respiratory 
fum-tions. 

Imm^jdiatk  a\d  ArnsR-rnKATMRXT.  Tf  the  mucous  membrane  ol 
the  antrum  is  edematous  and  has  not  undergone  polypoid  or  granulation 
degeneration  it  Is  not  necessary  to  curette  it  away  (Aiyles).  \\1ien  such 
a  pHthologif-id  (Yindiiion  is  pn-sent,  packing  ihe  antnun  with  gaiize  moist- 
ened with  the  compound  tincture  of  benzoin  daily  for  three  or  four  days 
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will  relieve  the  edema,  and  the  mucous  membrane  will  resiiiiie  \\s  minnal 
strurtiire  and  funrtinn.  When,  however,  the  miicniis  mcnilirane  is  fvn- 
verled  inti>  lar^-e  ^i-aiiulHtion  inuxses  or  p(>lvj)i.  it  tiihould  Ik.-  thorouj;hIv 
removed  with  a  sharp  curette,  (herebv  denuding  tlie  \nm\  walls.  If 
ttiis  is  done  a  new  mncuii;^  menihnine  will  nut  fnrin,  hut  the  walls 
will  become  covered  with  lliick  fibrous  tissue,  which  partially  obliter- 
ates the  antral  ea^-it}'.  Such  tiitsue  does  not  develop  columnar 
epilheliuni,  but  continues  to  secrete  a  tieuiipuruh-ni  fluicl.  For  this 
reason,  curettage  should  be  avoided  unless  the  pathologiVat  couditiua 
warrants  it. 

After  three  or  four  days  the  gauze  dressings  should  l>e  discontinued. 
'ITie  cavity  may  ihcn  he  .swal>bed  or  spniyetl  daily  with  a  10  per  cent, 
solution  of  ichthyol  lo  stimulate  local  hyperemia  and  leukocytosis  (raise 
the  resistance;  raise  the  opsonic  index),  thereby  hastening  the  reparative 
process. 

In  conclu-tion,  I  wish  to  say  that  thJ.^  method  of  operating  is  (a)  radical. 
inasmuch  as  it  fully  exposes  the  cavity  of  (he  antrum  to  inspection  and 
treatment;  {b)  it  is  conservative,  as  it  is  attended  by  the  least  possible 
de-stniction  of  physiological  •ftnictures,  pariiciilarly  the  inferior  turbinal, 
which  is  neilhiT  temporarily  nor  permanently  resected;  (c)  furdierniore, 
the  operation  may  be  d«»ne  under  local  anesthesia,  whereas  other  opt-ra- 
tions  eipially  radical  (and  more  dcstnictivc)  nuisl  be  done  ntuier 
general  anesthesia;  {d)  the  time  rf«juircd  for  this  operation  is  much  less 
than  that  for  other  radical  operations. 


PABTUL  REMOVAL  OF  THE  ETHMOIDAL  CELLS      - 

In  some  cases  a  single  ethmoidal  cell  may  be  the  scat  of  infct-tion  and 
inlianunation,  an<l  it  akmc  may  require  surgical  interference.  Thi-  bulla 
ethmoidalis  is  sometimes  affectwJ  while  all  the  other  cells  are  apparently 
healthy.  I/Css  fretpiently  one  of  thi-  other  ethmoidal  cells  is  involved,  or 
the  anterior  cells  may  be  the  seat  uf  infection  while  the  puslerior  cells  are 
free  from  it,  or  the  posterior  tells  may  l>e  affected  nnd  the  anterior  cells 
be  nortual. 

T\'hen  the  location  of  the  infection  has  been  determined,  the  middle 
turbinar««d  body  frniddle  concha  1,  or  a  porlicm  of  it.  niny  be  rcinovcd 
and  the  e.x|ju«ed  wall  of  the  (lisea-'ed  i-vWs  Imiken  down  with  a  curette 
or  a  Griinwald  biting  forceps.  The  cells  dins  ofM-nnl  may  close  by 
granulation  in  the  process  of  repair  and  Uiu^  necessitate  re}>u-ated 
curettements  before  a  cure  is  established. 

If  after  reiK-adil  atlenipts  a  cure  is  not  effected,  it  may  Ijecome 
nec-essary  to  perform  a  more  complete  operation. 

Tnrbiiiectomy  with  the  Author's  Knife.  Inasuiueh  as  the  partial  or 
complete  removal  i)f  dit-  middle  liirbinuti-<l  l»ody  i>  fretjiienfly  necessary 
to  relieve  muscular  ssihetHipin  (lack  of  balance  of  the  extrn-oenlar  or 
jntra-ncuUr  muscles),  and  to  establish  drainage  and  ventilation  uf  the 
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nasal  ucce^soty  sinuses,  I  have  endeavored  lo  devise  some  simple  means 
to  aocoiiiplish  it.  Ttiu  Inrhiiiotome  (Ki^.  18D),  herewith  presented,  in  a 
measure  .solves  tlie  prwblem. 

Technique  of  Turbinectomy. — (a)  Ccicaiiic  aiK'.ttliesia. 

{bt  liiirtMlufe  the  c-urvwl  blade  of  the  knife  beneath  the  middle  tur- 
binate at  the  posterior  extremity  of  the  lurhinaterl  l>o(ly  (Fig-  187). 

(r)  Then  draw  it  fcirwHnI  al«m^  the  line  of  atlaohment  to  the  anterior 
end  of  the  midille  lurbJnale.  ihu^  removing  it  in  il>  entJrx'lv  (Fig.  18S). 

{d)  Remove  the  severed  turbinate  with  dressing  foK-eps. 

Fw.  M7 


Tfc*  0ntat«p  of  tlMKBiavdoIilM  nutdle  turbinate  wttli  ili«  ntitliur's  knife. 
Fw.  IBS 


Tb» r«lnavtJ  «( lk«  ini<lille  turbinate  wtlh  thti  nutbor'a  Vnir*. 

(r)  As  the  anterior  and  posterior  ethnioidal  arteries  supply  the  middle 
turbinate,  heniorrhiipe  may  Ih-  free  aiut  persistent.  If  the  pationt  i.s  in  a 
huspital,  fin  dr*'-v*in^  other  than  a  dustinfr  powder  nf  bismuth  or  bismuth- 
iodine  nccfl  Im-  applied.  If.  hnwever.  tlie  piilienl  is  at  home,  and  is 
not  ea.iilv  accessible  to  the  operatinjj  sui^;eon  or  his  assistant,  the  space 
between  the  line  of  aiiaehment  of  the  turbinate  and  the  septum  should 
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be  firmly  packed  with  b  strip  of  sterile  guuze  diistwl  with  bismulh.    This 
niay    be  left   iti  pcjsition  for  twentv-four  hours.     The  nasal   chamberJ 
should  siib.st'(|U*'nd_v  he  kc]*l  frtt'  fnmi  swrclions  h_v  frrtjiient  im'piuim 
witli  sterile  normal   salt  soliition  r>r  bv  packing  the  iiose  lichtly  with 
Jtl  ptT  cent.  (U"|iicou.s  solution  of  ichihyol,  wliieh  should  oe  rcmovf 
after  twenty  <""  t'lirty  niinuLe!^. 

Meiiiiipti.s  has  otTasioiially  occurred  after  turbiiwloiiiy,  probably  oB 
iicroiint  nf  tlif  tampon  intrftdiicod. 

The  Author's  Method  of  Removing  the  Ethmoidal  Cells  and  Middle 
Turbinal  En  Masse.— The  opemtiim  for  the  ojmplete  exenicn^iioi 
of  the  othni()ldal  eelLs  en   masse  was  devise<l  l>y  the  utillinr  live  yciii 
ago  for  the  pijrpt>se  of  tibtainlii^  specimens  for  exaiiiiniitiun.     Hr 
long  l>rlipv«l  that  Ji  Wtter  iitulersLaiidin^  of  the  local  pQ.thoto){;\'  can 
hail  where  the  rIi.seH.s<>d  ninditioiis  are  thus  exposed  than  where  the  tissut 
arc  removed  piecemeal  or  u-ith  a  eurettc.    He  holds,  also,  that  whik 


p         2, 

LfttantI  view  af  the  miildle  turblnaW  And  rthmnldiil  tHt»  r»mov»d  4n  aw«M  fay  tha  attliort. 
ujMTiitidii    p.  fi.  p.  Ji,  j>.  polypi;  a,  iMviiiniim  iKdyimid  tkcMMrsUon. 


posUunrtem    ob»«rvation<i    are    valuable    ami    iiistrurtive.    llu)»e    made 
upon  .^[icriincns  ri-t«nvi'<l  cii  tria^fntr  fniiii  li\iii^  subjii-ts  an-  iiiiich  niorP 
so.     With  these  motives  in  mind,  be  hai^  endeuvoivl  ("'obtain  iiia(eriiv.y 
upon  which  to  lia-se  concliisioii^  cotirerning  aihuUu  complieatrd  tri-t- 
poltfpoid  grouiiiH  in  the  etlintoid  re^'ioii. 

A  .S'/wnrMr/*.— The  specimen  shown  in  Kip.  !89  coiMi.sts  of  the  ri^ 
tniddle  turbinaltsi  IxKly,  five  iM>srerinr  fthnmidiil  cells,  the  bulla  rl 
iiioidalis.  and  live  fwlypj.  'Ijiree  of  the  polypi  grew  from  beiie-i 
the  anterior  end  of  the  middle  nirbinaie*!  Ixtdy.  almve  the  liiatus  sen 
lunaris,  jus)  anterior  to  ihe  upper  ajiteriur  lH»nler  of  the  bulla  rlhnioidal 
Tlie  other  anrl  smaller  polypi  were  within  the  ethmoid  cells.  The  fa 
thai,  .some  of  ibe  |)«'lypi  were  concealed  within  the  posterior  ethtnoid  rvl 
illustrates  the  futility  of  only  removing  the  visible  tumors,  and  expUi 
why  the  removal  of  the  expo.Mil  j^rowths  is  .so  frmuently  followed 
the  ap]>earttiice  of  others  in  the  same  or  in  a  doseiy  related  rrgioa. 
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The  Autfaor'8  Op«r*tion.— The  general  method  of  procwhire  is  hnsed 

upon  ihe  anatoinicQl  (jbservution  that  the  elhuioiflal  ci-lls  have  Imt  thri'c 

plants  ut'  uUaclinient  (l"ig.  19*').  namelv;  (a)  To  llie  aiilcritir  wall  of  the 

spheniml  Imnc,  {h)  to  the  cmniiil  plate,  and  (c)  lo  (he  outer  or  orhttal 

•w«ll  of  the  iM>se.     If,  thereforp,  these  three  planes  of  attachment  are 

incised,  a  large  portion  of  the  lateral  half  of  the  erhmoifj  l>od_v  (inchidhig 

tlie  posterior  ethmoidal  and  (Hie  ur  more  of  ihe  anterior  cthiiiriidal  cells, 

^rirl  the  middle  turUiiiuted  U>dv}  i»  tleCachcd  within  the  nasal  chambers 

from  which  it  may  lie  readily  removed. 

T.'Tic   iiwtrnnientarium   (Kig.    191)   reiiuired   for  this  operation  con- 
sists of  one  instnmient,  supplemented  ny  two  others,  which  are   only 
•><*<-*«Aionnlly  reipiireiJ.    The  imjKirlnnt  one   foriHi.st.>i  of  a  sliort  lilade 
*^t    ut  a  right  anjjle  to  a  lonf^er  blade  which  is  parallel  with  the  shank 
**^      the    iii-slninient.     'Vhe  short   hiade   makes  the  incision  along  the 
^■^torior  wall  of  the  sphenoid,  and 
'^     tlien  ilrnwn  forwani  unci  nmkes 
**^    incision  along  the  emiiiwi  plate; 
^V"^«^ri  instnmieril  is  drawn  forward 
^«    lorifr  Ufide  makes  the  incision 
*"'*^'ijr  the  orbital  wall  artd  tluiscom- 
F*"ytes    the  excision  of   llie  elhniojd 
^^*^M,s  atid  middle  turbinated  Ixxly. 
_      ^fchitique.-  (])  Anesthesia  is  in- 
*-*<-''<nJ   by   ma-ssaf^e  of  (he  nuiccms 
'V'*"'"brutie  of  the  middle  and  supe- 
^*-*''  ineatuses  and  the  ciirresjionding 
^      *''tion  of  the  septum  with  u  .small 
■      **t*>r>-wounH  ftppHcntor,  the  cotton 
J         •  *^j^  slightly  nioistemrd  nnd  dipjjcd 
_  -       I-»'»wi|en'<l  <tM'aine.    The  appliea- 
_.  "'^•"is  slunitd  lie  made  ut  intervals  of 
^*'^*»i>  five  to  ten  minutes  to  the  areas 
^^■^^^'ituisly     iiiimcd     nnlil    complete 
^^^the.iia  is  induced.    If  preferred, 
^^    iipcrution  may  he  done  under 
'■•^ral  anesthesia. 

^-^i  The  exenteration  is  accompllshtfl  hy  (he  following  procedures: 
V.^'i  IiitHKlncc  the  author's  ethmoid  knife  iV\g.   UH)  rnro  the  niiildle 
^•^t.u.'s  with  the  .short  blade  liirneil   upward  until  it   impinge;*  ^gaitl^t 
lower  pijftion  of  the  anterior  wall  of  the  sphenoid  Imne,  or  until 
1^  ^''^|Pige>  the  po.sterior  end  of  the  uiiddle  tiirhitialtii  UkIv  (Pig.  193). 
u»li'*'"K  this  pn^ce<iurc  the  handle  of  the  inslnmient  i.s  turned  horizon- 
_i_  *>'    across  the  opposite  side  of  the  face  (Kip.   11*2,  jxjsilion  «). 


Antrum 


Antrum 


Rfhnmr  9hinti)is  the  i-hirf  iitt.ii'htiifitiU  of 
the  (ilhninicliil  «1U  ^£',  K)  lit  (h«  rniulnl  pinu 
of  the  truntoj  above  atiii  to  tbi>  iruirr  orbital 
WbUi  ait  Ulr  oulm  i^ihtI  .  Tlir  rlliiiiDirt  {■ 
Dot  ntturhpi!  to  ihn  rrihrHiimn  plal»  ll  i* 
i^bviou*  llial  if  tbrH>  pinnn*  <il  nllii/hnicnt 
KTc  ■ntrrt-d  thni  Uio  vlhrniiiiliil  rrlh  aiiil  Lh« 
tniddlfllilHiitiBtM  will  brviitirvly  ilalnrhfiil. 


iK 


The 
tisufue.**  in  front  of  die 


.^V***  bliMle  is   then   forced  outwawl   into   the 
"^^C-noid. 

>     r'Ms  pnx-ednre  is  faeiliUted  by  moving  the  inslnimcnt  baolcu-ard  and 

*^*ard  over  a  distance  of  alniui  omvfourlh  of  an  inch,  as  ihi-se  move- 

^**^  cause  the  short  blade  to  penetrate  the  tissues  lo  the  depth  of  the 
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orbital  wall  and  ihus  out  ihr  ethmoid  cells  from  their  altarhmcnl  to  the 
huhtrnoid  bodv.  These  movements  alsu  engujje  the  short  blade  behiiid 
the  jwisterior  end  <if  the  miildli'  liirl>tnfttrcl  IhwIv. 

(ft)  The  haiulle  of  the  iiLstninu-iU  is  ihen  rotated  43  degrees^  to 
position  i.  y\i;.  195.  The  -.hori  blade  is  then  forced  upward  to  the 
junction  of  the  uiiterior  wjiJI  of  tht-  .splienuid  with  (he  cranial  plate,  eare 
heirifi  taken  to  have  the  lutif;  Made  pasf>  between  itie  middle  turbinate*! 
body  and  the  outer  wall  of  the  nose.  ^Vhen  the  operator  is  assured  that 
the  blades  of  the  knife  are  in  their  respn-tive  positions,  he  should  work 
them  iipwnni  parallel  with  the  anterior  wall  of  the  sphenoid  unlit  the 
ernnial  plate  is  i-eached.  The  sliort  ri^ht-an^Ie  blade  .should  l)e  forced 
upward  in  fn»nt  of  ibe  anterior  wall  of  the  .sphenoid  until  it  strikes 
against  the  cranial  plate,  tlie  long  perpendicular  blade  resljnfj  Hgain.st 
the  orbital  wall  of  the  nose.    The  blades  are  not  drawn  forward  aj»  in 


Plo.  101 
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Th^  AEltlif>r'a  iicw  vthmnid  k»]v«a  Mud  riuvtlo. 


makiriff  a  clean  cut,  but  are  wi{»pled  or  rotated  .sb^'hlly  in  their  respec- 
tive axes.  This  is  done  in  order  t*)  fracture  the  cell  walls  in  front  of 
the  blades,  which  then  readily  cut  the  mucous  membrane.  The  instru- 
ment  is  tluis  brought  forward  to  the  anterior  attJK-hment  of  the  middle 
turbinated  IhmIv  < Figs,  lilii.  VM,  VXt). 

(c)  As  the  nasal  chamber  is  (|uite  iiurruw  in  its  anterior  portion,  the 
handle  of  the  instrument  should  l>e  rotated  another  4o  degrees,  to 
position  r  (Pigs.  192  to  1115).  This  turns  the  sliort  right-angle  blailr 
dowiiwanl  into  the  na.sa1  rhamWr  and  awav  from  the  septum.  The 
knife  should  iheii  be  drawn  furwanl  and  downward  lo  complete  the 
severance  of  the  tissues.  Tliis  being  accompliiihed,  the  instrutueiit  is 
withdrawn  through  the  vestibule  of  the  nose,  This  movement  of  the 
instnimeiit  usually  delivers  the  severed  ethmoid  mass  from  the  nose; 
otherwise,  it  should  be  gently  seized  with  forceps  and  withdrawTi. 
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^IIm  thinl  anil  5iin]  kI«>|)  oF  tlie  author's  n- 
anlaration  of  Chn  miilitlv  turhilimir  aiiH  (.lin  olli- 
motd  coll*  «n  majjc.  Tbe  InHlnimeiil  In  |>o*i[Ioii 
e,  ns.  1DZ. 


Tfti?  Dremting. — If  there  is  .-MTious  heiiiorrhajje  the  upper  or  ethmoidal 
region  of  the  nasal  ch»nilH;r  should  be  packed  with  a  one  and  4>ne-UaIf 

inrh  sfrip  of  guuze  imprrgnatrd 
y*o-  LBS  with   the  .snbiiitraCe  of   hi^iiiuth 

powder.  The  I>i.^ninlh  prevenU 
def-ouipusitiuti  and  iiiFeetioit,  and 
thus  wards  utf  ihe  danfjers  i>f 
septi(.'  iihsorplion.  The  gauze 
sliciuhl  l>e  introihicetl  against  the 
arilfrinr  wall  of  the  sphenoid, 
and  fiilded  and  packed  until  the 
upt>er  half  of  the  na.sal  cavity-  is 
completely  filled  with  it.  Stout 
dre&sinp;  forceps  should  then  l>e 
introdured  iK-neath  the  dre.s.sing, 
and  (In-  hIidIc  Iif1e<l  in  order  to 
compress  it  into  the  area  which 
ha-s  l>een  operated  on.  The 
dressing  should  be  removed  in  from  one  to  twenty-four-  hours.  The 
subseriucnt  treatments  consist  in  lightlv  jiacking  the  nnse  with  cotton 
tampons  sHturatiHl  with  a  10  [mt  cent,  aijucous  solution  of  ii-hlhyol  or 
of  arpvTol.  The  applications  sliouM  l>e  repeated  daily  and  left  in  place 
twenty  minutes,  This  mode  of  treatment  is  more  effective  in  removing 
the  secretions  and  sterilizing  the  wounded  Mirfaee  than  irrigations. 

Never  introduce  nasal  tanipoas  unli-s.-.  fnrt-cd  to  do  so  on  account 
of  pmfiise  hetiieirrliagc,  as  iliry  may  <'aus'e  iiifecliou  aiul  meningitis. 
Firmly  packwl  <lre»sitigs  ai-e  dangerous.  Pei"sonally,  1  rarely  pack  the 
Tiosit,  Rs  I  find  severe  hemorrhage  rare. 

The  CoTtiplicciimui. — Ilnmirrhiuje. — (rr)  Hemorrhage  nearly  always 
attends  the  oper-itinn,  and  it  may  either  persist,  or  appear  later  as  a 
set'oniiiiry  hcniorrhag<\  thinigh  the  latter  is  comparatively  rare.  When 
we  remember  that  the  ethmoidal  region  receives  its  blcMKl  supply  from 
the  anterior  and  posterior  etlinii)idal  and  llie  splicuopalaline  arli-rii^s 
tile  possibility  of  a  severe  hemorrhage  is  appaiTul.  Uy  packing  the  nose 
as  descrihed.  (his  complication  may  be  c(mtroll«l.  A  slight  sero- 
sangnineous  tK)zing  may  continue  for  twenty-four  to  forly-eight  hours 
in  spite  of  the  gauze  packing,  though  it  Ls  of  no  serious  consequence. 
If  the  paliiMit  i.s  openiteil  on  in  a  hospital  and  n-uuuns  there  for  three 
days,  it  will  rarely  l>e  necessary  to  pack  llie  nose.  The  activity  incident 
to  leaving  the  pliysician's  office  and  going  home  increases  the  blood 
pressure,  and,  as  a  wjnsequence,  the  chances  of  hemorrhage  are  greatly 
increased,  whereas  if  the  patient  n-maias  (juict  in  a  liospitai  the  dai^r 
is  greatly  diminished. 

(fc)  Kmphtjarmn  nf  ihr  Orhifni  Tlsiiufs. — The  lamina  papvTacea  of  the 
orbital  wall  may  l>e  fractured  in  the  ofM'ration,  and  n|>on  blowing  the 
nose  may  admit  air  into  the  cellular  tissue  of  the  orbit.  Ttiis  occurred 
twice  in  my  practice,  hut  in  neither  Instance  did  it  inconvenience  the 
palient>  as  it  disappeared  in  one  or  two  days. 
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(c)  Orbitnt  Infecium,  Ce.UxdHia. — It  is  withtn  ihe  range  of  |Ki.ssil)ility 
for  iiiftt-linn  of  llie  urbital  tissues  Xxt  (xrur  .suKsf(]Ueiit  to  an  ethriKiid 
o|M;ratiun,  though  1  have  never  oKsorved  it  iti  an  experience  euiltraeinj; 
fftur  hundred  operatit»iis.  The  orbiUil  plate  while  thin  is  very  resilient 
in    the  living,  atHJ  i.s  nni  (^nstly  rrnctiirr<j. 

id)  Meninyitia. — Meningitis  fnlliiwinji  tlie  rthitioid  operation  is  rare. 

The  cribriform  pinte  of  the  ethmoid  and  the  crania!  plato  of  the  frontal 

lioije  an*  not  easily  fractured  and  in  my  ex]>erien(v  have  never  heen 

fttic-tiired.     The  chief  [wint  to  be  oienliuned  concerning  them  is  that 

in^  operation  .should  not  Im»  performed  if  a  latent  c-hmnir  nieninjtilis  is 

nlr^ady  present,  a-s  it  muy  cause  un  acute  exacerbation  and  extension 

"'hii'h  may  prove  fatal.    The  chief  .snl>jr<-tive  .s^inptom  of  latent  mcn- 

"i^itiji  i.s  a  sfvert  lieadachc.    Wlien  this  is  pre-sciit  thf  oficratioM  should 

"^   prjNtponed  until  it  ha.s  been  proved  that  it  ix  not  due  to  ineuinji^ilis. 

if    tli<*re  is  anv  doubt  (Quincke's  s|>inal  puncture  .should  Ik*  nuide,  .some 

»<    tin*  spinal  Huid  is  withdrawn  and  subjected  to  the  proper  examinations. 

In  cine  case  of  this  description  meninjjilis  vms  demonstralcNJ  to  Ik-  pre.sent. 

C*")  Nfuinl  Strnmiii  fnnn  Suvlliny  of  ikr  Xitxal  Muciiun  Membrane. — 

Triis   ooniplication  has  occurred  several  times  in  my  practice  and  haa 

""■"^'a  vs  Ijeen  <iue  to  a  partially  severe*!  fragment  of  the  middle  turbinated 

''•*«^1>"    which  has  been  left  in  the  lULsal  chanil>er.     This  was  espirially 

in^t-  ^f  [„y  carlii.!-  n|M'rations.  in  which  I  had  not  [terfectH  the  technir|Ue 

'•*    it.%  present  form.    Since  performJrij;  the  operation  as  described  in  this 

''^^^t-icjn,  this  complication  has  not  occurred. 

\    M-i.sh  to  say  in  conclusion,  that  the  operation  has  ^iven  me  fjrcatcr 
?**'^f"»ctioii,  and  in  projHrly  selected  i-ases  has  fjiven  iHrtler  results  lliuii 
"**ve  been  able  to  obtain  by  any  other  methari  of  operating. 


EXTERNAL  OPERATIONS  UPON  THE  ETHMOID  SINtTSES 

^^oare's  External  Ethmoid  Operation.— This  operation  may  be 
'^*~'«">rmed  in  those  ca.se.s  in  which  exten-sive  necrosis  and  polypi  are 
^/^^^t*?nl  in  the  t-lhinoidal  n-pion  upon  bi»th  sides,  a.-*  ll  ex]>usc.i  the  field  of 
t}      ■*'aiiion  lifiter  than  any  odier  metliod.     It  may  al.s«  l>e  used  to  expose 

■^y^"  tumors  in  this  region. 
^^^  ^-'^^chnlqae.-  -  (n)  The  o|>emtion  should  be  performed  under  genend 
.**^^^  <hi-'sia.  diuU{,di  it  umy  !«■  done  under  ItK-nl  injections  of  ."^irhleich's 
'^'-iire  combined  with  local  cocaine  anesthesia  of  the  nasal  mucous 
'^'^«>»bmmf. 

v^  )  Insert  postnasal  tampons,  one  in  either  nostril,  to  prevent  the  blood 

*^*^*-^'riMg  die  iracheji. 

I*  •^"^  Malsr  an  incision  ultuifj  llie  ridge  of  the  nose  fn>ni  a  pttint  midway 

."^^*'tTn  the  cyehrow:*,  extemlinK  downward  to  the  TUisal  opening  on 

^^     >idr  til  Ik  operated  on.  at  the  junction  of  the  cutaneous  septum 

^"1  Ihr  hU  nr  wing  of  the  na-**;. 

,,^*'}  Klevale  die  soft  ti&.sue-.s,  including  the  periosteum,  as  shown  in 
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(e)  Resect  the  iiiLsal  bone  ami  the  fnintal  pr(x«s.s  of  the  maxilla,  as 
shown  in  the  area  encirc-Ierl  bv  the  rjotted  line  (a)  in  Fig.  KK). 

{[)  Whrii  ilic  clJiuiuidal  lahvriiitli  has  iH-en  Ihut.  cxpijwd,  the  entire 
ethmoici  region  may  be  thoroughly  exenlerate<i  with  a  curette. 

If  the  disease  Ls  well  advuneeti,  that  Is  to  say.  if  there  are  |K>l\-pi  and 
granulations,  every  vejitif^  of  the  cells  should  l>e  removed.  '1  he  cranial 
plate,  the  r>s  planum  (pa[MT  jiliitc  of  ethmoiil)  nr  orbital  wall,  and  the 
iacrymal  bone  which  is  adjacent  to  tJie  anterior  cells  .should  I*  gently 
but  thoronjjhly  curetted  until  they  aiie  smnoth.  In  addition  tn  these 
surfaces  the  ctlnno.splienoidal  wall  (posterior  limit  tif  (lie  clJininidal  cells) 
should  hUo  !>e  thonxi^hly  eurctleil.  If  all  these  Nurfaces  are  eleared 
with  the  curette  and  the  anterior  and  posterior  ethmoidal  labyrinths  are 
separated  From  their  attachments,  the  celU  and  the  uiiddle  turbinated 
btidy  nmy  be  removed  lhn>ugh  the  nasal  wound  or  through  the  anterior 
naris. 


Pia.  106 


I'm.  1«7 
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Hiiiire'ii  oiMunlMn  upun  tbt  anterior  cth- 
motitnl  ivlli.  The  ilotliKl  line  a  inilicatAi  Ihir 
■nw  ol  biin*  miHivdil  (rum  lli«  lateral  ■khU  vI 
the  nnwr  lu  #KiK>a«  the  ccUs. 


IhrnUKli     llie    inner    watt    uf    (ho    orl>it       llris^ ' 
fiiellioci  (i|  prripmlurv  in  ndaptcd  Is  dinar  CMW 
ronii>lu-iit<st  by  orbiUJ  MtUilUtio. 


(y)  The  s[>ace  from  wliich  the  cells  have  l)eeii  exenterateil  iiuiy  be 
packed  with  a  strip  of  gauze  in  front  of  the  postnasal  tampon  on  the 
side  operated  upon,  and  tlie  postnasal  tum|H)ii  removed  from  the  otlier 
.side. 

(k)  The  skin  and  periosteal  incision  should  be  closed  with  fine  silk- 
worm sutures. 

(t)  Watch  the  case,  and  shniilrl  granuIation.s  form  at  any  point,  tauch 
thern  lightly  with  carUilicorcliromicacid.  Should  poinlsof  suppuration 
be  found,  probing  should  l)e  done,  with  a  view  to  tracing  them  to  tJieir 
sources.    If  the  cause  is  found  lu  be  a  cell  which,  thn>ugh  error,  was 
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not  renmvcd,  or  which  was  inacressihio,  as  an  anterior  cthtnoirlal  cell 
extending  nver  tht*  nrlilUil  cuvitv  nr»  |H)sU'rior  (■itiiiiutilnl  i-.\U-i»liii[i  to  the 
lateral  sulc  of  or  )>ehii)«l  the  spheiioiiial  siiuis,  Meps  should  1^  taken  to 
niaiiilaiii  u  palnluiis  opening;  fur  dniina^  piir|}oses.  All  ^mnulalkms 
should  be  rfinovfd  from  the  point  of  .siippunition  as  rapidly  as  ihev 
appear.  Persislent  after-treat ineui  as  desrrihed  (ilM)ve  will  often  lie 
Bwanleii  !>y  a  cure  nf  tlie  i-a.se, 
Orbito-«thmoid  Operation.— (17)  Make  the  Killian  incision  and 
elevate  the  li.-i-sues  and  periosieiim  at  the  inner  iispeet  of  the  orbit,  as 
shown  in  F'ig.  ]!>r.  (A)  iternovt- the  nasoorhital  plate  of  l>on**  and  curette 
theethtnoidaleell-i  throujrh  the(>[»eninK.  'I'henrhital  li.s.sue.sshauldalso5ie 
explored  and  the  pus  evacuated  if  j>resent.  Maintain  external  drainage 
until  the  discharjjc  (reases,  and  aiKiw  the  wound  to  heal  Ity  jjranulatlon 
fruui  the  Irottom. 


TEE  SPHENOIDAL  OPERATION 

Xhe  pretiminnrv  operative  procedure  for  reaching  the  .sphenoidal 
hinu.s  eon.si.sls  of  till-  coiiiplelc  rcniovut  of  the  middle  curhiiLal«ii  IkhIv, 
ihut  expusini;  the  ostinni  sphenoidale  to  view. 

Fto.  iwt 


»  ^' 
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Ol     Um    f<ltl«(H     i«     II.'. 
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.  ibe  ipbrnoldal  ■inua  witi)  ibe  Ilajfk  toirfptl.     The  ilialal  bind* 
r>iuuitli   tbc  (■liuiD  aiilioiiojduJc  biiiI   lliir   Imny  wall    rnmiivcd   Uy 


1  use  ihe  Hajek  or  the  Fletcher  sphenoidal  forreps  hecatjse  they  arc 
stn>n^  and  remove  the  anterir>r  wall  couipletety.  One  of  Hajek '^  forceps 
cuts  irpwardand  the  other  downward.  l'lptcher'.sforcep.seu(sinatldiref- 
tiniui  a-t  it.s  hilinp.  end  i.s  a  circular  disk.  The  disk  k  conical  on  it>  <lislal 
astM^t  to  enalile  the  ojierator  to  force  It  llmnijih  the  o.*itinni  sphenoidale 
milhout  fir?il  enlai^ing  it,  8.s  is  nec-issary  in  ii.sinn  llajek'.s  forceps. 
FIet*'her's  iiwtnuiieiit  in  very  powerful,  and  as  it  cuts  in  all  directions  \s 
tnoftt  admintbly  adapted  to  the  surjjery  of  the  .sphenoi<lal  sinits;  furthcr- 
naorr.  hut  one  instrument  is  ^»|lJin^l.      If   the  uiitiuui  sphenoidale  ia 
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small  it  should  first  be  enlarged  with  a  curette.  The  upward  cutting 
forceps  should  then  be  introduced  and  the  upper  portion  of  the  wall 
removed.  By  turning  the  forceps  to  either  side  the  lateral  portion  of 
the  wall  may  be  removed.  Next  introduce  the  downward  cutting 
forceps  (Fig.  198)  and  remove  the  lower  portion  of  the  wall.  The 
wall  near  the  floor  of  the  sinus  is  quite  thick,  but  is  readily  removed 
with  Haj'ek's  forceps.  When  the  wall  is  entirely  removed,  the  opening 
is  often  one-half  by  three-fourths  of  an  inch  in  area,  and  the  interior 
of  the  sinus  may  be  inspected  by  reflected  illumination.  When  the 
mucous  membrane  is  normal  it  is  pale,  and  by  contrast  with  the  nasal 
mucouS  membrane  appears  almost  white.  Under  prol>e  pressure, 
it  is  thin,  firm,  and  slightly  resilient.  When  diseased,  it  is  more  red, 
edematous,  and  thickened.  In  some  cases  the  sinus  is  filled  with  granu- 
lation tissue  or  poh'pi. 

When  the  anterior  wall  is  removed  and  the  mucous  membrane  is 
diseased,  it  should  be  thoroughly  curetted. 

The  after-treatment  consists  of  irrigations  and  the  topical  application 
of  a  10  per  cent,  aqueous  solution  of  ichthyol.  As  there  is  a  marked 
tendency  for  the  mucous  membrane  to  reform  over  the  opening  in  the 
sinus,  it  may  be  necessary  to  remove  it  from  time  to  time  to  maintain 
ventilation  and  drainage.  This  is  easily  accomplished,  as  the  middle 
turbinate  has  been  previously  removed  and  the  tissue  to  be  removed  is 
membranous.    The  after-treatment  may  extend  over  many  weeks. 
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CHAPTER    XTT 

NAS.\L  NEUROriES.    NAS.a  HVDHOKHHEA.    CEIIEBROSPIN.U. 

KHINOKKUEA 

NEUROSES  OF  OLFACTION 

The  neuroses  of  olfaction  are  charatterizeil  bv  either  (a)  a  penerted 
SO'*  of  nmell  (parosmia),  (A)  ovrrscn.'dtivcm'x-i  to  olfiictorv  stimuli 
lypenwmia),  \c)  a  partial  loss  of  the  x-iisi*  ot  smell  (.hvposuiia^.  or 
(d)  a  total  loss  of  the  sense  of  smell  (Hnosmia). 

PaxosmiA. — ('aro.tmia  is  eharaeterized  liy  a.  perception  of  iniapinary 
odors,  aiij  may  be  due  to  palliological  changes  iti  llie  olfactory  brain- 
centre.  Inflaniniaiory  disease  of  the  nuieous  menihraiie  in  the  ariie 
of  the  nose  may  also  prcHluce  parosmia  by  ovcrjitinnilatiiig  (he  nerve 
endings.  It  iiMially  accompanies  lesions  of  the  central  Virain.  although 
it  (KX-«.sioiialIy  occurs  in  hysteria,  hy|KK'hoiHlria.  epite|»sy,  insanity,  and 
syphilis. 

Hyperosmii. — Hypcrosmia  h  cbaraeterized  by  an  oversensitiveness 
to  olfactory  stimuli  -  that  is,  the  pcireeptioii  of  odors  is  cxaf^gerated. 
The  most  delicate  perfumes  or  mlors  not  ordinarily  perceived  are  recog- 
nize<j  even  lo  the  jxiini  of  unplcHsatitiifss.  In  siiiiie  ea.ses  llie  [tencption 
of  odors  persists  after  (he  source  of  the  odor  is  removed,  and  in  this 
respect  the  condition  appntaches  parnstnia. 

It  may  be  due  lo  an  irritation  of  the  olfact<)ry  lobes,  li_vsleria,  neuras- 
thenia, hypochondria,  sexual  disorders  in  women  (especially  at  the 
menstriinl  perioii),  and  to  the  lowered  nenous  forces  accompanying 
wa-itinj;  diseases. 

Hyposmia.  Hyposmia  is  ehamcteri7.ed  by  a  partial  los.s  of  sniell, 
either  (mm  ati  iuipairuienl  of  the  niuctais  membrane  of  the  attic  of  the 
nnse,  the  nerve  ending's,  the  linlb,  or  ihe  brain  centre.  The  impnirment 
in  only  great  enough  to  obtuiid  the  perception  of  odors  without  totally 
dpTitnjying  it. 

Asosmu, — .'Anosmia  is  characterized  by  a  total  to.s.s  of  the  sense  of 
snicH.  the  pathological  lesion  l>eing  more  exten.five  than  that  found  in 
hyiMisniia. 

I  have  often  seen  cases  in  which  the  total  loss  of  smell  was  due  to 
a  tilocking  of  the  olfactory  fissure  by  an  enlargement  of  the  middle  lup- 
binatp,  which  was  nJieved  by  its  removal.  'Jlu-se  cases  were  alwj  com- 
plicated by  cthmoiditis  and  sphenniditis,  but  the  !o.ss  of  the  sense  of 
aniell  was  not  due  to  the  inflammatory  disea.se.  as  the  ability  to  ixrceive 
odors  wa<  immcfliately  n-stored  by  the  rx-moval  of  tlu-  middle  turbinate. 
If  it  had  been  due  to  disca.sc  of  the  inucou.s  niemlirane,  eiinsideruble 
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time  would  have  elapsed  before  regeneration  could  have  taken  placp.    A 
cold  in  the  lu^d  i.s  a  frc4[nnil  rnuHf  n(  irniistetit  anosmia. 

Odors  reach  thr  attkr  of  tht*  rom;  bv  either  the  anterior  or  llie  [lodterior 
nares,  hence  any  condition  of  ihe  •ieptiininrnf  ihc  tissues  nf  the  outer  wall 
of  the  nose  which  Ulot-ks  thv  aiiteriur  or  {M);>lerior  iiafL-s  uiay  produce 
anosmia.  The  lesion  uiay  be  io  the  nerve  endings,  as  in  atmphie  rliiiiitis. 
in  the  nerve,  or  in  the  olfactdry  liniiii  i-eiilre.  Aitusmia  of  intratiaital 
ori|i;in  may  be  unilateral  or  bilateral  acamling  Io  the  location  of  the 
obstructive  Ic-sion,  In  such  cases  the  sense  of  suiell  may  I>e  n'stomf  by 
the  pr(i|.M'r  surgical  pmcedurc  within  the  nose.  If.  however,  the  lesion 
is  ii)  the  olfactory  ucn-c  or  brain  centre  a  cure  is  .scarcely  possible. 


SENSORY,  VASOMOTOR,  AKD  REFLKX  NEUROSES 

Hyperesthetic  Rhinitis ;  Hay  Fever,  flypcresthptic  rhiniti.i.  or  hay- 
fever,  is  cliamcterized  l»y  annual  |)JiP[ixy.suj.s  of  sntiviug  aecoin|>aiiinl  by 
a  severe  and  pnilonyeii  c«)ryza  aiwl  H.'<lhiiia. 

Etiology. — The  Predisposing  Causes. — The  pr»lispu.<iiiij*  causes  of 
hypere^ithetic  rhinitis  are  constitutional,  local,  clinuitic,  geo^mphtcal, 
racial,  and  aUitiidinal. 

(fi)  The  Ciiii!fiitulunml  niu.ten  arc  a  neurotic  leiiiprriuiieut,  elieniti-al 
chang*'.^  in  the  glands  which  secrete  mucus  (I).  Uradcn  Kyle),  and  gout 
aii4l  rheiiruufisui. 

'i'he  untriiiic  lemptramciii  is  difHcull  to  define,  but  seems  to  Iw  an 
unstable  condition  of  the  nervous  .systcin,  when*in  then-  is  either  an 
exce.w  or  n  deerea.se  in  the  nervous  enerp*.  Some  physicians  claim  that 
the  nen'ous  disturbance  is  due  to  a  faulty  n)etal)olisni  whereby  cerUiin 
toxic  substances  jire  libcraicd  in  the  blood  current.  Thus  a  g<«ity  or  a 
rhcuumlictltathesis  is  liehl  to  Ih-  the  Uisic  cause.  It  is  obvious,  hi>wever, 
that  there  must  be  n  reason  for  the  jjouly  or  rheumatic  expression.  It 
appears  impossible  in  the  present  state  of  our  knowledge  to  detine  clearly 
the  conditions  which  cause  a  nervous  temperament.  That  hay  fever 
suVijects  are  neun>tie  is  generally  accepted,  \\liy  they  an*  ucunttic 
is  a  much  UKHited  ({uestion,  concerning  which  uiauv  ingenious  theories 
have  Ih-cu  advaiiceri.  but  none  of  wliich  arc  convincing. 

(6)  Tlie  hn-til  causeg  of  hyperesthetic  rhinitis  are  various.  A  perfectly 
healthy  nasal  mucf>us  menihrnne  on  a  normally  plac^xl  hony  frame- 
work is  not  often  affected  by  hay  fever.  On  the  other  hand,  an  apparently 
healthy  mucous  inctubraiic  on  a  normally  plar-ed  lx>ny  framework  mav 
Im*  affected.  I  have  m-cu  ca.He.s  in  which  there  was  no  olwtmctive  septal 
deformity  and  no  absolute  occlusion  of  the  olfactory'  fissure  by  lurbinal 
enlargement.  'I'he  only  noticeable  morbid  lesion  whs  a  slight  rednes,-* 
of  the  uiucfjus  membrane  over  the  anterior  end  of  the  middle  turbinated 
bone.  These  cases  were  also  subject  to  occasional  attacks  of  .severe 
cori'za,  with  copious  pundcnt  di.seharge.  During  tlie  interim  between 
the  attacks  of  coryza  no  symptoms  were  complained  of,  but  an  examina* 
tion  of  the  nose  showed  the  reddened  and  slightly  bogg>'  edematous  con- 
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dilionof  th^anterior  jmmionof  (he  miiltlle  turbinate.  AVhite  I  do  not  care 
to  protnnl(|jate  a  new  thetin-  as  to  the  rtioln^jy  nf  liny  fever,  I  have  Wen 
tiiiprf.Si>»l  wiili  llie  (x>ssil)le  n'liiiii)ii.ship of  camrrhal  sinuitis,  pariicuhirU- 
ethmoidal  atid  froiital,  to  hay  fever.  In  some  cases  the  surgical  treal- 
niem  of  the  siniiilis  whs  followed  by  u  n*lief  of  the  hay  fever.  It  is  possible 
that  tlie  (^tarrhal  diMelmr^'e  m  irritate:^  llie  na.sal  niut^^ms  menjbrane 
as  tn  make  it  susceptible  to  ihe  irritation  of  the  polleti  of  certain  plants 
and  ^ras»es.  The  difficulties  in  the  way  of  diaf;m»stictttii»g  catarrhal 
.•nnintis  have  l>een  .*>  great  that  It  has  usiially  been  unreroj;nize<l.  With 
our  pri'M'Mt  knowledge  il.s  iletcctioii  should  Ik;  more  often  made.  It  is 
now  pr>ssihle  lo  study  the  rctatioiwbip  exl-siing  between  sinuitis  and 
hay  fever,  and  I  have  some  conlidence  that  such  a  retalioa'^hip  will  be 
satisfactorily  e-stablished. 

'ITic  late  Dr.  Sehndle  recently  called  attention  to  the  possibility  of 
relation-ship  I>ctween  ma.\il!ary  siruiiris  and  hay  fever.  Wtielhi-r  or 
not  such  a  relation  exists,  we  must  reco^ni/.c  the  fact  that  the  local 
hyperesthesia  pniliably  has  an  anatomical  or  inflamuu'tor)'  origin. 
The  hyjK'nfenxitiveiicss  iUxs  not  "bapperi,"  but  has  a  definite  cause. 
Inasmuch  as  siuuilis,  either  catarrhal  or  suppurative,  is  often  a.s.sD- 
ciated  with  hay  fever,  it  seems  plausible  lo  conclude  thai  the  irrita- 
tion attending  the  <lischargc  of  the  secretions  over  the  nasal  mucotis 
membrane  may  be  the  eaiUic.  The  hypothesis  is  still  further  .sup)Mirled 
by  the  clinical  fact  that  some  cases  of  hay  fever  are  cured  by  successful 
treatment  uf  dte  .simiitis. 

While  the  aUne  hyptttbesis  is  biLM.il  upon  elinical  observations,  they 
are  too  meagre  to  warrant  final  conclusinius.  They  are  sufficient,  how- 
ever, tn  jiLsiify  the  HiwHwl  .scrutiny  of  Ihe  sinu-ses  in  every  ea.Hc  of  hyper- 
esthetic  rliinitis  (lutv  fever).  Such  a  scniliny  should  include  the  examina- 
tion of  the  middle  turbinal,  the  olfactor*'  fissure,  and  (lie  septum;  Irau.'?- 
illumirattion,  and  a  .ikiagraph  of  llie  sinuses,  lii  addition  die  patient 
should  be  closely  f|Uestionc<l  concerning  the  presence  of  headache  (ehieHy 
frontal),  dizziness,  especially  upcm  stooping  forward,  and  unilateral 
disturbances  of  the  ocular  npparatus.  llie  ocular  dislurbam-es  may 
include  ermrs  of  n-fnu-lrmi,  uhi-r  of  the  itirnea,  or  lesions  of  the  retina 
or  otlier  portion*  uf  the  opiie  tract,  and  of  anv  other  of  the  structures 
of  the  eycbjill.  'J'he  composite  picture  thus  elicited  should  show  con- 
clusively either  the  presence  or  alisence  of  an  a-ssoeialed  dl-sease  of  llie 

DejUrtitm  nf  Ihe  mjaum,  eKpeeially  in  the  region  of  the  mi<ldle  turbinate 
or  enlargement  of  the  middle  turbinate,  causing  contact  between  the 
two,  is  another  loeal  factor  in  hyperesthelic  rhinitis. 

The  'Sneezing  area"  of  the  nose  is  at  the  {K>int^  of  contact  lietween 
the  middle  turbinate  and  the  septum,  hence  the  sneezing  which  is  so 
churactenslie  of  thi.s  disease.  As  a  rule,  the  sneezing  eea.ses  oa  suod  as 
the  pressure  i.*  relievwl. 

Srrijnlive  arfOH  on  the  na.sal  mucous  membrane  of  the  septum  ainl 
the  outer  walls  of  the  nose,  which  are  reddened  and  slightly  elevated 
abore  the  surface  of  the  muoous  membrane,  predi.spose  to  the  hyper- 
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esthetic  paroxvsms.  MTirlher  Ihcv  arc  ihic  to  some  coneiirrenl  inflamma- 
tion of  the  accTssorv  sinuses,  or  to  some  change  in  the  setisitix'e  najtal 
brandies  uf  the  sphenupahitiiie  ganglion,  is  not  estHbh.shed.  It  is  reason- 
able t»  siippoH;  that  ati  iiilUniiiiator}'  diseasv  of  th«  nose,  attended  viith 
an  irrilating  .sfcpelioii.  which  is  chiiracteristic  of  catarrhal  sinuilLs  mijjht 
alTect  tlie  tilameiits  of  the  (erininal  sensitive  nerve  and  render  Iheiu 
rxtrcmelv  hyiKTseiisitive.  The  local  vasomotor  rlisturlwince  In  the 
same  nrf-as  would  cause  their  elevation  alx»ve  the  surface  of  the  muooi 
membrane. 

Folvpi  have  long  beert  cttnsidered  ii  lcn'al  predisjiosity;  caus**  of  hav 
fever.  As  ihe^*  morbid  growths  arv  often  setvndarv  expressions  i>! 
siniiitis,  the  jKissibiJity  of  the  eansalivc  relationship  of  tills  di.se-asp 
thereby  streiigtheuwi.  The  polypi  lire  usually  found  in  ihe  regiim  of 
hiatus  semilunaris,  the  b<irder  of  the  middle  turbinate,  or  the  p<»steri 
elhiiioidal  ei-lls.  In  [he  latler  eiise  ihey  pn)lnidc  tliroiijjli  the  olfactory 
fissurt;  into  the  middle  meatus  or  are  hxigwl  alxive  the  middle  txirbinate 
in  the  superior  meatui).  It  is  evident  that  the  mere  removal  of  ifae 
polypi  may  not  suffice  to  eradicate  the  irritation.  The  diseased  sinuses 
should  also  receive  appropriate  trcfltment 

(c)  The  vHmatic  infiumive  ii|hhi  hay  fever  is  well  reeogiiizi-d  a-s  lieing 
confined  to  the  neighborhood  of  the  forty-fifth  parallel  of  the  norlhei^^ 
hemisphere.    'ITie  (erritorv  a  few  degrees  either  north  or  south  of  ihl^H 
latiliide  is  cotuparalively  free  from  tltis  disease.    This  U  probably  due  t^^ 
(he  jdxsence  of  the  Hora,  the  p<»flen  of  which  is  the  chief  exciting  cnu.*c.    If 

a  map  of  the  rnitcd  Stales  were  divi(hil  into  four  belts  by  lines  dravn 
through  it  from  east  to  west,  the  majority  of  the  eases  of  hay  fe\er  woukl 
l>e  included  within  the  titird  lielt  from  die  lioftom,  although  many  cases 
would  Ih.'  found  in  the  other  Iwlts. 

(d)  The  (fcotfrapldfttl  dixtrihutiem  of  hay  fever  is  instructive.     It 
more  prevalent  in  the  I'nitcd  States  than  in  any  other  eounlr}-;  Kngia 
ranks  sc<-ond.     It  is  also  present  in  tiermany  and  France,  though  i 
less  dc-gree. 

(c)  llie  racial  tujfucncc  in  (he  pret|is[>osition  to  hay  fever  is  mark 
It  is  more  common  in  the  Kiiglish-speaking  races  of  the  norilieni  hen 
sphen.*  than  among  the  French  or  Germans,  though  it  is  more  or  I 
prevalent  among  them. 

(/)  AUitiide  has  (inisiderable  influence  in  the  causation  of  hay  fe\'i 
'Hu-  clise«>e  is  more  prevalent  in  the  low  [wrtions  of  the  country  than  in 
the  higher  altitudes,  which  are  comparatively  free  from  it.  The  annual 
pilgrimages  which  are  made  into  the  mountains  in  the  iiorlhem  portion 
of  the  Kaslern  States  and  into  the  cold,  bracing  atmosphere  along  the 
shores  of  Ijike  Superior  and  the  noiihern  shoivs  of  Lake  Michigan  are 
indicative  of  the  l>enefits  derived  from  altitndinal  and  climatic  change. 

iff)  Afje  is  an  imptirtant  factor  in  the  etiusation  of  hay  fever;  it  is 
most  common  in  persons  between  the  twentieth  and  fortieth  vears  of 
life. 

Exciting  C&uMs. — tt  is  generally  believed  that  the  exciting  causes 
of  hay  fever  or  hyperesihetic  rhinitis  are  the  emanations  from  certain 
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.^ftl^Y^^^    animals.     It  was  at  one  time  thought  that  all  t-ases  were 
i»*£lf*^*~  '  '*'''>J'"  '"  '^''  'iny'"(t  soa.son,  hence  the  naino.     Suhseqiienl, 

'''^liV^  ^•^^ivs  have  shown  (hat  the  exeiting  cause  may 
''*     .^     V^'aiiLianfl  animals,  chleHy  the  followinij:  Gramii 


m 


i)ri>;iii  in  the  linymjt  soa.son,  nence  tfte  name,     ^ul^seq1 

emanate  fn>m 
rfi^r  '     ■**>■"*•""  '•■••■jmi.^.  chlerty  the  following:  Greminacea',  ISolidagn 
"'wfTica.  (.goldenniifl),  Ambrosia  artfini.sia^folia  (ra^-wei-d),  cat.s.  ilngji, 

.•^"     *iHd  ei.>ws.     The  emanations   from    grasses   anil   otlier  plants, 
.(-.)  ■r^^**''^**'  thf  piiroxj-,smal  symptums,  is  pTVihalily  their  pollen.     In 
\      ^*'iclcley  ojnducleil  a  series  of  vxperiineiils  ivith  plyceriii-covered 
'       plates  ami  observed  the  rise  and  fall  of  the  iiUerwily  of  the  syni])- 
'*'Uh  (he  iiierease  and  deerease  in  the  fjuantity  «f  p)Ilen  within  a 
■    "  area  on  the  plates.     I''n)m  these  i>Ksrrvation.\  he  prove«rl  that  the 
r^   *ii  of  errtaiii  phitit.s  was  un  i'xei(ing  i-aiiw  of  the  di.seiise,    Sinee  then 
*"y  ohtnTvers  have  it'ported  that  the  emanations  fn>m  animals  are 
■**  ("Xciting  pauses, 

'he  »ea.st,n  has  a  charaeteri.stie  influenee  \\]x>n  the  occurrence  of 
.  ^  paroxysmal  attacks  of  hyperesdiesia.  'J'his  is  tUw  to  the  fact  that 
^f^  are  no  enianalions  from  plants  except  durin)^  the  time  they  throw 
^rntrj  *h«'r  pollen.  The  disease  (K-ciirs  most  fre<|iieTitly  in  Angnst  and 
^^^P'eiiilMT  and  less  fmpienlly  nt  June,  when  the  nises  an*  in  hinorn. 
'  ■'»n  analysis  of  the  causes  of  liviwresthetic  rhinitis  resolves  the  etiology 

,  1^**»  three  gronpis,  a.s  follow.s:  (t)  A  eonstitiitiimnl  or  neurotic  habit. 
^^)  tjxaii  morbid  lesions  of  the  nose  and  accessory  sinuses.  (3)  'i'he 
'lien  of  certain  plants  and  emanations  from  certain  animals. 
^atliology.  TIk'  sirnclnral  changes  in  the  atliK-inl  nasal  mucous 
'iihranc  c-unsist  of  hypcivniiu.'  ctleniu.  and  (after  reia-iited  attacks) 
rplasia  of  the  turbinated  Isodies.  The  presence  of  nasul  polypi  in 
!•)■  fever  case  is  scarcely  to  he  considered  a  pathological  lesion  of  this 
',  bvH  fHther  a  result  of  inflamniatioti  of  the  siiinsr.s.  The  elevated 
Tsensitive  areas  are  chiclly  fonnil  ai  tin-  terminal  eniling.s  of  the 
silive  branches  of  (he  s[>hcnojmlat!iie  ganglion,  and  are  due  to  the 
rcaseil  hyperemia  in  these  ureas,  while  the  hyperscnsitivcness  is  due 
'he  irritation  of  the  sensitive  endings  of  the  ner^x*  hbn's. 
■f  the  disease  were  a  pure  neui-osis  there  would  be  other  nervous 
'■•-''iiorneiia  somewhat  pniportionul  to  the  intense  paroxysms  of  the 
^*>'  fever,  whereas  if  it  were  a  true  inflammatory  disease  (here  would  he 
|^y^^*titcr  sirnctural  changes.  'ITie  disea-se  is  probalily  n  combination  of  a 
f^'^-icraiely  severe  neurosis,  with  local  ujorbid  changes  which  give  ri.'ie 
fc  t-lie  locid  irritation  of  the  nerve  endings  of  (lie  sensitive  branches  of 
r^*^  splieno palatine  ganglion,  upon  which,  a(  favorable  seasons  of  the 
L^^t-.  the  pollen  of  certain  plants  and  the  emanations  from  certain  animals 
£^**5e.  and  give  rise  to  the  phenomena  characteristic  of  hyperestlietic 
■»»iliv 

^Jrmptoms.     The  symptonis  of  hay  fever  are  those  of  an  acute  cor\zH, 

*iuilaise,  elevation  of  temiH.Tature.  sneezing,  nenais  discharge,  heiid- 

■^***^',  etc.,  to  which  are  added  an  itching  in  the  region  of  the  .soft  palate 

^^1  the  meiJian  |Md|K'bral  n»mmissures  (inner  canthi)  of  the  eyes,  and 

£T*-"^niB.     'I'he  sneezing  is  par<ixvsmal  and  may  he  exciti'd  by  .sUghi 

gilts  of  air^  bright  sunlight,  particles  of  dust,  and  psychical  imprcs- 
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sions,  such  a*  (he  consciousnes-s  of  Ijeing  observed  hv  another  person. 
or  the  thought  of  his  own  fomliliini.  'llie  sneezing  is  Bceuiii{»aiiieil  by 
proftise  laerymatioti  and  semus  nasal  .■•e* -ret ion  and  bv  sulTusion  of  the 
ooiijimctiva,  'I'he  profuse  serous  diseliarjje  fnim  ihe  nasal  mucosa  is 
followiil  bv  11  rontraction  uf  the  swollen  mucous  membrune,  which 
brings  temporan'  reHef. 

'I'he  Henms  jietrelioii  fnmi  (lie  nose  is  acrid,  arid  e.\foriaIe.s  the  ala- 
of  the  nose  and  the  u[)piT  lip.  (I  hnve  ol>serve<l  die  saoie  phenonu-iia 
in  some  cases  of  iiiflarinnalion  of  llie  ethuittidal  cells  when  pus  was 
absent.)  The  secretions  become  seivmucoub  and  in  some  cases  puru- 
lent in  character. 

Interuiitlent  iinil  alternate  stenosis  of  the  nowe  is  pnwi'iit.  Uurinp  the 
cnnliniiance  nf  the  nasal  stenosi.s  the  patient  siiffen  from  the  paroxA'snial 
sneezing  and  aslhnui,  and  from  heailaclu'.  lacn'matioii.  and  difhdence. 
The  diffideiK-e  is  extreme,  and  the  patient  tireads  the  approach  of  another 
person,  e,si>ecially  if  he  is  a  stranger  or  twnieone  with  whom  he  is  ill  at 
ease. 

The  pharj-n-x  is  often  dry  and  painfid  upon  deglutition.  The  ton.sils 
are  not  usually  liiflaiiKHl,  although  they  may  be. 

Tinnitus  aiiriiini  is  fiitiiieiitly  pr-esent,  and  is  due  to  a  swellir^  of  (he 
mucous  [iienibraiie  of  the  Kustjicliian  tuU-s. 

'J'lie  Jtppelitf  is  i[npaired,  and  there  is  a  e<irR's|><>nding  loss  of  weight. 

Prognoaia.  -  .\  couscrvaiive  prognosis  sh()u]d  always  be  given.  So 
many  methods  of  treatment  have  l»een  pronnilgated,  with  die  assurance 
of  success,  and  have  proved  wholly  inadetjuate,  (hat  I  doubt  die  value  of 
nearly  all  of  them.  Upon  theoretical  grou nils  it  aj)[»-ars  thai  if  ciiheritne 
of  tlie  three  major  causes  of  the  discasi-  is  rejiiftvi-d  a  cure  must  follow. 
If,  for  instance,  the  local  morbid  le\sinns  of  the  no.sc  are  overcome,  ihe 
patient  should  lie  freed  from  the  hay  fever;  if  (he  neurotic  habit  is  over- 
come, the  hay  frver  should  be  runil;  ami  if  the  patient  Is  remove*!  from 
the  itifliienci'iif  tin-  |miIIc]i,  or  is  remlered  iinriiinic  by  scnjiiis  or  antitoxins, 
he  should  be  cured.  Many  a  patient  has  been  treated  and  operated  upon 
with  a  view  to  the  total  removal  of  the  local  morbid  lesions,  but  the  nay 
fever  pumu.xysms  <'oiitiuuiHi  from  year  ti>  yii»r  without  abHlenieiit.  Many 
a  hay  fever  sutferc-r  has  Iteen  jjcrsistenlly  treated  for  nciiro.sis,  and 
(he  various  dy.serasias  causing  it,  without  effect  U|»on  the  hay  fever; 
and  many  a  patient  has  Ix^cn  sent  year  after  year  to  the  mountains  or  to 
the  northern  lakes  without  pn*vcntiiig  the  n-eurrcnce  of  the  fairoxy.sms 
the  foflowiog  year.  On  die  eunlniry,  a  few  pjitienls  have  l-ieen  cured 
|>crrii»iiL'nlly  by  recourse  to  <inc  or  more  of  the  foregoing  methods  of 
Ireatuicrit.  The  same  is  true  of  other  methods;  a  few  are  cured,  tliough 
many  are  not  benefited  at  all.  A  remedy  that  is  efficftcious  for  one 
subject  is  totally  ineffeelive  when  applied  to  another. 

Kither  the  existing  ideas  concerning  (he  etiologj-  or  our  methods 
of  diagnosis  of  the  local  morbid  Icsioii.s  are  wrong — prohabljt'  Ixjth. 
Nevertheless,  we  can  only  act  upLin  present  knowledge.  We  must,  there- 
fore, continue  to  remove  the  local  morbid  lesions  from  the  nose  and 
accessory  sinuses,  for  this  is  the  most  hopefiU  method  of  treatment, 
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onleAs  the  patient  is  removed  to  a  place  where  the  pollen  or  other  irrilnnt 
pcoiiliartn  llis  <-».se  is  aU>i>itt:  or  v^c  niiis[  :i(l[iiiiiisli-r  u  Keniin  (Iml  is  aii 
antidote  lo  ihc  p«)lkn  in  »^|Uff«tii»n.  In  tin-  mfiiiitiiiu'  onr  knowUtige 
of  the  morbid  processes  in  the  nose  mul  iifcessorv  sinuses  is  rapidly 
■»J  vanciii^,  and  it  may  be  that  we  shall  soon  be  able  to  cure  this  elusive 
an<J  distrrHsni>(  disease. 

Treatment. ^ — The  treatment  may  Ijo  divided  into  tive^Tfuips,  iiaitM-ly: 
(c)  The  Iivjtrmentof  the  dyscrasias;  (h)  the  removal  of  the  local  morhid 
P»^><-fsse.s  in  the  nose  and  the  actv.sMkry  sinuses;  (r)  Ihe  removal  of  the 
jJSLt-ieiit  from  the  hifliieiiw  of  (he  pollen  or  other  ernaiiatioiix  which  act  as 
u*^  exeiiinjj  cause  of  the  disease;  (d]  the  immunization  of  the  patient; 
*ri<)   (r)  the  relief  of  acute  symptoms. 

'Treatment  o(    the   Neuroses  and    Dyaaasias.^The  treatment  of  the 

i*^Mrc>scs  and  dysera-sius  due  lo  luoileru  eivi]j/»tii>ii  is  a  verv  difTietilt 

"•^*icrtakiiig.     We  are  in  a  domain  of  pathological  entities  the  forms 

o^    'Mi'hich  are  shadowy  and  die  ilelinition.s  oliscure.     We  are  dealing  with 

iiiiliiMUvn  <|uantities  uptm  hy(;<.itheses  nut  yet  pnived.      Failure  is  the 

*l<ij*.»st  inevitable  result,    ^^'llile  all  diis  is  tnie,  something  may  .still  Ik" 

u«>rio    to  improve  rheumatie  and  gouty  diatheses  and   tlie  ill-defined 

"^umtic  manifestations.    The  intestines  and  stoniarh  can  1h'  fliishwi  by 

l%v-A|^.  gtid  by  saline  (-alharlii-.s.    The  kidra-ys  and  skin  niii  Ik'  made  lo 

''iininate  more  frrelv,  and  the  hemnjflobiri  uf  the  bl«M)d  can  be  raised  so 

"**   *o  attract  more  oxygen.    These  and  other  processes  nuay  be  stimulated 

**•*    nriodifieil  so  that  the  neurotic  slate  of  the  nen'ous  system  and  the 

*'**^ou!•  (t>nstttutioiuil  dlsdiilcrs  are  in  a  degree  improv^-d.     Indeed,  the 

*'^**ttnent  should  ineluih'  soiite  »if  these  iiieasuren,  although  a  cure  may 

i»c-\-^.j.  (^  etfeeled  by  them.     Accorditig  to  ^]ajor  \N'uixirufT,  e.xcessive 

'■^f^OMire  to  sunshine  is  a  cause  of  neurasthenia,  and  this  may  in  a 

"■•JUsiiire  account  for  the  greater  prevalence  of  hay  fever  iti  America. 

.    ^kvatment  of  the  Local  Morbid  Lesions.-  (a)  The  nreumscrihef)  sensi- 

V*'     areas  should   U-  caulerizt-d    with   ii    Hat  electrode  at   white  hi'at, 

'*h*«it  the  use  of  a  liKal  miesihetie.    The  use  of  an  anesllietic  would 

"■'^Wf  it  imfxissihie  to  tiiid  (he  sensitive  areas,  nnrl,  fiinhermope.  the 

^**'**t«rizatioii  is  superlicial  anci  lasts  only  a  fraclion  of  a  second.     'I'he 

.     '■"T'eni  .should  hv  turned  on  until  the  point  of  the  electrocje  is  almost 

*-'*t»»iit|y  brought  to  a  while  heat.     It  ."^hould  then  be  introduced  ci)Id 

**-»    the  nose,  a  .sen-fitive  area  found  with  it,  and  the  current  turned 

1*^    Ijy  pressing  (he  butmn  on  the  handle.    The  moment  the  white  heat 

**«etl  in   the  nose  the  button  .■should   be  releasc-d  and   the  clcttrodc 

i.^^^^ivrd.     .'\nothcr  sen-nilive  area  should  be  found  ntid  caulerizi-d  in 

,    *"    inaiuier.     ("'nuii  four  to  five  seiusilive  ari'ju*  may  In-  cauterized  at  a 

***^i  »^».    The  treatment  may  be  repeated  in  from  five  to  seven  days. 

t^l  Nasal  catarrh,    if  present,  .'^liould   be  trealei]  during  the  period 
^  *i  uic^-encc;  that  is,  whc-n  the  hypervsthetic  rhinitis  is  not  active.    [Sec 
'^''^^ms  forms  of  Chronic  Rhinitis.) 

V«^)  N'asal  polypi  should  be  removed  during  the  perio«l  of  ■(juiescence, 
^'■■^ough  they  may  lie  removed  during  the  acute  pantxystiis.    (^See  Nasal 
"'^^Ini  or  >h-xumu.) 
17 
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(d)  Deviations  of  the  -septum  which  cause  any  type  of  rhinititt,  or  which 
contribute  to  the  causation  of  simiiti.'i,  should  be  corrected  during  the 
period  of  quiescence,  according  to  the  methods  described  under  Deviar 
tions  of  the  Septum. 

{e)  8inuiti.s,  either  catarrhal  or  auppiiradve,  shauhl  be  treated  during 
the  period  of  quiescence,  according  to  the  methods  described  iiiider  Uie 
Inflommatorv  Uiseascs  of  the  Nasal  Accessory  Sinuses. 

The  liite  Dr.  Schadle  has  reported  ihat  irrigation  of  the  miuullan' 
sinus  results  very  favorably.  At  first  a  saponaceous  substance  is  washed 
away,  liul  the  lluid  finally  comes  away  perfectly  clear.  Dr.  Schadle 
believed  that  the  ostium  maxillarc  is  so  large  thai  it  admit;  the  irritatinj* 
substance  which  excil^  the  pHmxysmal  attacks,  and  dial  when  \\;i.shid 
from  the  antrum  the  svmptoms  arc  relieved.  1  <Ionbt  this  explunaiiun, 
and  am  inclined  U>  believe  the  relief  is  due  lo  the  lessened  irritation  of 
the  nasal  mucosa  by  the  discharge  from  the  antrum. 

1  have  knim-n  equally  giMxl  results  following  the  total  exenteration  of 
tlie  ethmoidal  laliyrinlh  via  the  nostf.  <^)ne  (mticMt  was  coiMfx-llf*]  for 
three  months  each  year  lo  sleep  in  a  sitting  posture  with  her  head  upon 
a  table.  Since  the  nulical  removal  of  her  ethmoidal  minuses  die  only 
manifestation  of  the  old  trouble  in  a  mild  a-sthma,  which  U  preM-nt  for 
short  intervals  at  any  .seo-son  of  the  year.  I  have  since  perfonnoii  a 
double  Kitlian  operation  upon  the  frontal  sinuses  of  this  patient  with 
complete  success,  This  o[)cniti«>n  ha.s  apparently  hatl  no  inHucncc  on 
the  slight  asthma. 

Tt  is  obvious  tlial  i(  is  inadvisable  to  treat  the  local  morbid  ledons 
by  surgical  measures  during  the  acute  exacerbations,  as  to  do  so  might 
subject  the  nasal  tissues  to  violent  reactionary  innummation  and  tu 
septic  infection. 

Protection  of  tbe  Patient  from  the  Pollen  or  Other  Emanatiooa  which 
Excite  Ihfl  Acute  Paroryams.— <^a)  Small,  soft  .-iponges  may  be  \\orii 
in  the  vestibulc-^^  of  ilic  iinse  to  filter  the  pollen  and  niher  irrilaling  sul>- 
staiK-es  from  the  iiLspiretl  air.  They  are  Mimettme.-s  eirectivc.  I>ut,  on 
the  whole,  arc  unsatisfactory.  A  moistened  handkerchief  may  also  V«e 
utilized  for  the  same  purpose  by  holding  it  close  lo  tbe  nasal  openings. 
At  iK^st,  these  devices  afford  temnorarv-  relief,  and  cannot  be  depended 
tipon  lhn»ngliont  the  pamxysmul  la-riod. 

(6)  The  geographiciil  treatment  consists  in  the  removal  of  tbe  patient 
to  a  place  where  the  exciting  enuinations  are  absent.  I^ake  Superior 
or  the  Muskoka  region  in  Canada  and  tbe  Adirutidack  Mountains  are 
fax-orite  resorts  for  many  patients  in  the  T'nited  States  and  Canada. 
An  c.\tciide<l  neeun  r>r  lake  trip  is  also  a  .satisfactory  mellioti  of  c^cjiptng 
from  the  emanations  of  the  irntating  pollen,  etc. 

Willie  the  geivgraphical  Irejitmrnt  is  not  always  etreetivp.  it  is  nearly 
always  .so  if  pn)lra<!teil  over  the  entire  period  of  the  acute  exacerbations. 
Some  patients  mav  return  lieforp  the  expiratii)n  of  ihi-*  [K-ritMl  without 
experiencing  a  rwrudestTucc  of  the  acute  .syniptoms.  ultliough  (his  is 
rareJy  m^.  Others  are  not  relieved  by  a  ehatigc  of  geographical  location; 
at  least,  all  c&ses  are  not  relieved  by  a  (Juuige  tu  the  same  locality.    ICacb 
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patient  rausi  learn  by  experiemt  the  (ilaw  Iwal  siiile*!  f<ir  him.  On  the 
other  hand,  hi-  may  find  rt-lit-f  for  a  iiuinlirr  i»f  sch-whis  in  uiie  l<K'alily, 
and  upon  relurninp  the  fi>ilt)wiiig  year  may  experlenee  but  little  or  no 
relief.  L'nder  these  cirtiimstances  lie  should  try  another  locality.  If, 
for  in-stanct*,  he  has  been  going  to  the  I^ke  Su|>crior  region  or  the 
Aluskdka  Lake  ref^ion,  he  should  be  sent  to  a  higher  altitude,  as  the 
A<Iirondack.s  or  the  Uocky  Mountain.^. 

Palliative  Tta&tiDent.^Vaniiu.H  local  and  internal  remedies  have  been 
advocated,  but  none  of  them  are  of  univLTsal  value.  They  may  be 
tried  in  serie-s  in  individuul  ciuscs  until  one  is  found  that  gives  relief. 

(a)  The  extract  of  the  suprarenal  gland  is  often  sueeessfully  used. 
It  should  Ik*  prepnrrfi.  acrordiiig  to  Dr.  II.  L.  Swain,  by  lulding  Ifl  to  20 
quills  of  tlie  [Kjwilcrwi  gland  lu  oiH'-lialf  dram  of  tiiid.  .sterile  water. 
Afier  stirring  thoroughly,  it  should  be  filtered  and  a  few  drops  of  alcohol 
aililet]  to  prevent  earfy  decoriiposiiion.  B(»rie  aeid,  einininu)n  water,  and 
cHUiphor  water  may  alw>  Ik.-  used  to  prevent  detvrnposition.  When 
thu.s  prepare*!  it  .'should  l>e  applied  to  the  nasal  mueous  membrane  with 
a  spray  tul»e.  or  with  thin  pleJgets  of  cotton  pasted  over  the  .surface  of 
the  mucou.s  membrane.  It  is  harmless,  except  in  those  occa-iional  cases 
in  which  it  cAcites  irritation  and  sneezing.  S.  Solis  Cohen  li&s  used  it 
inlcnially  with  success. 

(6)  Insufflation  of  tlie  powdered  sulphate  of  quinine  into  the  nose  has 
bem  recommended.  I  have  used  it  in  a  few  cases  with  complete  success, 
and  in  many  otlier^  witliout  result.  When  it  i.s  effec-ttve  llie  na.sal  muci>u5 
nienihnine  Iwconies  ilry  and  itie  ttirge.s<'enfe  di.sap|M'flr«.  The  alisorplion 
of  the  druf;  cau.ses  tinnitus.  In  one  case  two  insufflations  of  5  grains 
each  were  followed  by  ettmplete  relief  which  la-sted  throughout  the 
papixysmal  reason.  Tliis  case  was  a  mild  one,  beginning  tlie  latter  part 
of  AugU-Nt. 

(c)  .\lkflline  and  oleaginous  solutioas  may  be  sprayed  into  the  no.se, 
with  tenipomry  it-lief.  In  scmie  cases  a  postnasal  d<iuche  of  boric  acid 
aodition  is  soothing.  CMl  with  menthol  In  OJt  ]>er  cent,  solution,  nr  with 
O.I  per  cent,  of  formaldehyde,  sunietitties  gives  relief  to  the  inflamed 
membrane.  'Vhe  formaldehyde  burns  for  a  few  seconds  and  is  followed 
by  a  grateful  sense  of  relief. 

(</)  Tlie  it<rhing  at  the  inner  eanlhi  of  the  eyes  may  he  relieved  by 
irrigating  with  Ixirie  aeid  or  norma!  salt  solution. 

(c)  The  rays  of  the  5(X1  cundl^[xjwer  incandescent  lamp  applied 
ftir  ten  to  twenty-five  minutes  over  the  face,  with  the  ryes  closi'd.  at  a 
distanei*  of  fn)m  twelve  to  eighltiMi  inclies.  increase  the  speed  of  the 
arterial  venous  currents.  The  passive  eoiigestion  and  edema  are  thereby 
reriueed  and  the  relief  is  considerable.  (See  I^ukodesccnt  Light  and 
the  Technitpie  of  .\ppIteation.)  The  light  .thould  be  appli^-d  fn^m 
one  in  four  time.s  daily.  In  tho.se  ra.ses  in  which  its  use  is  attended 
by  marked  relief  a  lamp  mny  \te  installed  in  the  patient's  home.  A  lower 
power  than  5(Mt  caiidle-j>ower  is  not  re<t)nimended.  nor  is  a  fluster  of  50 
candle-jiowcr  lamps  »i  ellicacious  as  a  single  ollll  cundlie-poMer  lamp. 
The  therapeutic  value  of  the  light  is  chieHy  determined  by  the  candie- 
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power  of  a  single  lamp,  no  matter  how  muny  are  ttmni-cted  in  a  series 
nr  in  a  Kn)ii|>. 

if)  I*owclere«]  diphtheria  antitoxin  ha-s  ln-eri  used  locallv  with  gratifvinf; 
results  (Pierce).  Ntimertui-s  other  local  remedies  have  f»een  recouoiendeil 
from  time  tti  lime,  but  have  pmved  of  little  value  iiiter  more  extensive 
trial. 

ig)  Antililheniie  reiiuiJifs.  us  the  salicj-latc  of  sotia,  have  liecn  ex- 
tensively used  t"  ctuiiiterHct  the  uric  acidemia  with  irHliffererit  success 
exc-ept  in  i)Cfa.sioiial  cases. 

Seram  TrtatiMnt. — The  serum  Ireatnient  recently  introduced  by 
DuiiliHr.  while  nnt  pcrfcek-d.  affords  relief  in  some  ca.ses.  Sir  I'riik 
Senion,  Lielireii'h,  stud  I-<»l>e  indorse  Dunliar's  serum  treatment,  with  the 
proviso  that  all  the  ronditidns  reconuueiidetl  by  him  be  uh-ser^'ed.  I'he 
senim  is  prepared  in  li(|uid  and  powdero<l  form,  the  pawder  being  the 
more  stable  and  reliable.  The  s<»lution  may  be  applied  in  the  conjunctiva 
r»r  the  na-^al  nni")U.s  membnine.  The  objwt  of  the  .serum  is  to  afford 
immediate  n'lief  and  ultimately  to  establish  iiiiniunity.  'I'he  conditions 
attending  its  use  are  so  complex  that  it  is  at  present  a  rather  uiLsutis- 
factorv  remedy. 

In  my  opinion,  seruni  Irealmenl  will  not  solve  the  problem  of  the 
miiTingemeiit  of  hay  fever  or  its  kindred  types  of  hvpercithettc  rhinitis. 
The  jjredisjKxsing  fiicturs  are  ign<»rcd  in  ihis  invlliod  of  ircaliuent.  'I'herr 
are  condition.'J  which  render  the  nmeim.s  membrane  of  tlie  ncxse  susce|>- 
tible  to  irritation  by  the  toxin  of  jxilleii  and  other  substances  which 
excite  hay  fever.  Heretof(fn!  we  have  reganied  the  neuroses  and  tnni- 
stitutional  dy.-wrasins,  the  various  obstructive  le-sions  of  the  septum,  and 
the  catarrhal  affections  of  the  nasal  niueous  membrane  as  the  predi.'*- 
posiug  can.ses,  l^he  treatment  applied  in  accordance  with  the.'*e  ideas 
has  generally  been  disappointing.  In  my  opinion  we  must  look  l>evond 
the  mwat  chamlwrs  to  the  acccj^-sory  sinuses  for  the  real  ctrnditions 
which  predispose  the  nnicous  membrane  of  the  no.se  to  the  irritation  by 
the  pollen  of  certain  gra».ses,  flowers,  etc.  'I'he  irritation  eausetl  by  the 
more  or  less  constant  dis<'hnrge  from  (he  sinuses  U,  T  think,  a  rather 
OOirimon  ciiuse  of  liny  fever.  St-badle  has  ealleti  altentitm  to  the  relief 
afTonletl  h\  the  imgatiim  of  the  maxillary  hiniises.  According  to  ruv 
observations  (he  exenteration  of  the  ethmoidal  .sirlu.■^es  (including  the 
removal  of  the  middle  turbinate)  has  apparently  resulted  in  a  eiire 
extending  over  thii-e  years.  'Hie  .sinTiiti.s  may  or  may  not  be  purulent. 
Indeed,  the  eatnrrluil  typ-  is  often  mon*  irritating  than  the  purulent,  as 
shown  by  the  excoriations  and  fi.ssures  at  the  margin  of  the  veslibuleai 
of  the  nose. 

In  view  of  these  facts  I  believe  that  the  ultimate  cure  of  hyperesthetic 
rhinili.f  and  Hsihma  will  ntit  be  fonrid  rii  the  .serum  treatment,  but  in  the 
proper  eonipreliension  and  lieatnieul  of  culurrhal  and  suppurative 
sinuitis.  Thi?  witi  include  the  oliHiruellve  lesions  of  the  septum  and  the 
structures  within  the  "viciou.s  circle"  of  the  none.  The  iieumtie  element 
is  often  .so  markp<l  in  these  cases  that  any  metho<l  of  treatment  mav  fail. 

According  to  ().  J.  Stein  the  injection  of  a  few  drops  of  alcohol  into 
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the  mucous  mcmltrane  of  the  ncse  at  iho  point  where  the  sensiiive 
branches  nf  the. sphcnopjihttitiegunglioii  enter  the  iias.-il  rhiiiiiliers  (  Fi^.  2) 
controls  the  iiciite  svniptonLs  in  hav  fever  suUjects.  Three  U>  four  injeo- 
tHm.4  at  intervals  of  a  few  davs  suffice  to  contn)l  the  attack  thnuighont 
the  sea.son. 

According  to  O.  J.  Stdn,  hut  two  factors  are  necessari'  for  the  causa- 
tion of  hav  fever,  namely:  (n)  An  iiUenial  irritant,  wliirli  niferts  the 
sensitive  nerve  filana-nt-s,  and  (6)  an  external  irritant,  ax  dust,  told, 
light,  the  pnilen  of  certain  plants,  etc.,  which  affects  the  fifth  nerve 
supplyinj;  the  nasil  ehamber.s. 

The  interna!  irritant  is  the  result  of  fauUv  melnikoli.sm,  which  causes 
wliat  may  U*  (-alKil  the  .sll^(■eptii>ility  of  the  individual,  i.  e.,  a  disiurlmncc 
of  (he  nurnial  ftinctiona]  equiUhriuni. 

'l"he  external  irritant  may  he  dual,  (wlleii,  a  draught,  light,  cold,  heat, 
pungent  odors,  the  di-ieharge?  frt)ui  infci-ted  sinuses,  etc.  It  need  not 
enter  the  nose  to  pnKluee  irritation,  as  any  area  .supplied  hy  the  fifth 
nerve  may  be  the  origin  of  ilie  reflex  syniptoius.  ilence  a  bright  ray  of 
light  entering  the  eye  may  irritate  the  hypercsthelic  ciliar}-  nerve  filaments 
and  cause  refle-\  symptoms  in  (he  nose,  or  a  draught  of  air  striking  the 
side  or  back  of  the  head  may  produce  nasal  reflex  phemirnena. 

Technique. — (o)  First  erjrreet  any  disturbance  oF  nietalKilLtm  and 
nutrition  that  may  \>e  present, 

(b)  Remove  the  local  and  external  eausalive  irritating  factors,  such 
as  spurs  and  ridges  of  the  septum.  seeretion.s  from  the  sinuses  and 
sensitive  areas,  and  pruteel  the  patient  fmu]  the  particular  pilieii  that 
puison.s  him,  by  instructing  him  to  wear  sjjonges  in  the  vestibules  of  the 
nt>se,  or  by  sending  him  to  some  plat;e  where  this  pollen  is  absent.  If 
the  eyes  are.  the  srturceof  irritation,  the  patient  should  weardark  glas.ses. 

(e)  Reduce  or  temporarily  aUilish  the  seiLsibillty  of  the  na.siU  portion 
of  the  fifth  nerve.  This  may  Ik-  ae^'omplishi-d  in  Sftnie  measure  hv  the 
administration  of  certain  drugs,  as  morphine,  the  hmniides.  atropine, 
cocaine,  etc.  'Hie  action  of  the^e  drugs  is  tnmsient.  and  they  may  have 
deleteriou.s  eflcets,  and  are  not  ri-ci»mmendcd,  but  cm  the  contrary  their 
use  for  tliis  puq>osc  is  condenuied. 

JStein'ji  Treatnifitt.^l'ir.  Stein  rectimmends  that  the  rmsal  branches 
i>f  the  fifth  nerve  l>e  desen.sitized  by  the  injectiim  of  ulcohcil  into  the 
na.sal  chambers.  The  nerve  enters  through  the  most  anterior  [>erfora~ 
tion  in  the  cribriform  plate  {Fig.  199),  and  the  needle  .should  puncture 
this  point  and  be  made  to  penetrate  the  nerve  sheath.  'J"he  iiictliod  of 
procedure  is  as  foHows: 

(o)  Apply  a  1(1  ]wr  cent.  M»lution  of  cocaine  to  the  cribriform  and 
tpheno-ethmoidal  region  of  the  nasal  chaml>ers. 

{h)  The  straight  needle,  previously  sterilized,  I.s  attaeherl  to  the  glass 
syringe  which  <tintains  the  alcohol.  It  is  then  carefully  in-scrtcd  into  ihe 
ti.s.iues  just  posterior  to  the  na.sal  bone,  i'.  p.,  the  anterior  extremity  of  Ihe 
crihrifomi  plate  (Fig.  H)^),  a).  Five  drops  of  alcohol  are  then  injected 
iind  (he  needle  is  withdrawn.  'I'he  other  nostril  is  (hen  siniilHrly  treated. 
The  posterior  group  of  uerves  h  seldom  treated  at  the  first  sitting,  because 
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in  Oie  majorilv  of  cases  Dr.  Stein  has  found  ihjit  the  injwtion  of  alcoho) 
into  thetLnterior^n>ii|i  will  coiitn)!  the  symptoms,  If,  buwtver,  aftcra  few 
day.''  no  relief  is  i.'.\jn'rieiice«l  the  p«isteriar  ^jmiip  of  lu-n-es  riiuv  l>e  >riven 
an  injection.  For  iliis  purpose  a  loufrer  iin-illc  with  a  eurved  tip  is  used, 
as  shown  in  Fig.  I9fl,  r.  The  posterior  nerves  may  Ik-  reaehed  oy  direcl- 
iiig  the  ciirvwJ  needle  tip  oiilwtird.  iipwanl,  and  sligltlly  liackwani  at  the 
posterior  extremity  and  lower  biirder  of  the  middle  turbinate.    After  one 
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SUfn's  DMUmcI  ul  (reulitiK  liay  levEr.*  n.  fJii  niiMrior  point  irhere  thf^  tnwdb  h   iniieTt«if:  Wl  1 
bypodermic  myritlB*  lillf  tl  witli  alrutiul;  Cr')  iht  pualcnur  [lurut  whcrv  ibe  iu«dlv  ia  jnaerlad. 

to  Four  treatments,  the  patient  should  have  relief  thniiiffh  the  hay  fe^-«fl 
season.     No  ill  effects  nave  ncciirrtHl  other  than  a  slight  hemorrhage, 
and  pain  and  di//iriess  (if  short  duruiJon.    Tliis  treatment  diws  i>oC  pro- 
tect iijjainst  the  recurrence  of  the  symplums  the  fultowin^r  season. 

Killian    has    sufjgested    and    snc<  ess  Fully    practisefJ    the   injet-tion   of 
cocaine  into  thc-se  nervcif  lo  produce  aiie^itliehia  prelimitury  to  intri 
operations. 


ACTITE  CIRCUMSCRIBED  EDEMA  OP  THE  NOSE:  CORTZA  EDEMA- 
TOSA;  ACUTE  CIRCUMSCRIBED  EDEMA  _ 

Ttis  affectitin  may  involve  lH>th  the  pharynx  and  lan'nx  in  (be  same 
case.  It  is  not  an  inflammatory  affe<-ti(»n,  but  Is  an  edema  of  neurotic 
origin,  and  probably  resuli.-*  from  some  tb'siurbantr  of  the  digestive  tract. 
It  i-s  quite  like  urticaria,  though  it  involves  the  mucous  membrane.  It  is 
usually  as.sociale«l  with  other  symptnras  or  diseases,  as  hay  fever,  urticaria 
of  the  skin,  headache,  gastro-inlesttnal  disturlwrnce-s  (as  watery  \n>niiting 
ami  ctilicky  pain^),  and  itching.  In  Maias'  ease  a  distinct  ]>erio<lieit\ 
was  prcsenl.  the  edema  recurring  regularly  between  11  and  12  a.I 
daily.    In  this  case  the  toxin  was  pn>babty  the  malarial  plasmodium. 
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HASAL  UrORORRUEA:  RUISAL  tlYDRORRtlEA 


2C3 


I  ^portt^  a  case  in  1896  in  which  (he  an^iuneurutic  edema  cume  on 
during  an  nttiu-k  of  hay  fever,  (IttstixMnrcstinal  (ii,sturl>ant'e  wa,s  alsm 
phistni.  The  wieniu  involved  the  iio.sc,  soft  palate,  and  hypopharynx. 
The  mucous  memUranc  was  swollen,  gray,  and  neniitranshicenl.  The 
siiSocaiive  ^ympUititM  were  wvere,  although  al  no  time  was  there 
imminent  dangtrr  fmm  this  source. 

Numerous  piineliires  of  the  edematous  membrane  were  made  and 
^'caine  applied,  after  wliich  the  edema  gradually  disapiteared.  i'ree 
^line  ratharsi.4  should  he  induced. 


I 


VASAL  HTDRORRHEA;  RBINAL  HTDRORRHEA 

Nasal  hydrorrhea  is  a  symptom  of  some  other  na.sal  le.sinn  rather 

'"an  a  disease,  and  Is  chanietrrized  hy  thick,  viscid,  and  .slijtthtly  opoles- 

f^nt   secretion  more  or  less  rich  in  mucin,     'i'^he  amnimt  of  disclmrfje 

*"aries  fnun  a  few  ounces  Id  a  pint  or  niuiv  in  twenty-fonr  liinirs.    Accord- 

'"K"     to  St.  flair  Thompson,  the  .secretion  contains  amorphous  matter 

^itrl     nincuuM  corpuscles.     The  secretion  wlien  (e.sied  with  alcohol  or 

*«^-lio   aciil  throws  down  a  stringy  pret-ipitate  like  mucin.     When  the 

^'*^*^ipitute  is  ttoiled  with  dilute  sulphuric  acid,  o  .sngar-like  material  i.-* 

^""■^io^J;  this  is  prol«d>ly  due  to  the  presence  of  mucin.    'I'he  proteid  is 

'^'^^H^u.lrtte*]  hy  heal;  it  does  not  rcvhicr  Fehling's  solution.    Peptones  and 

•^'^■**<'K>ses  are  absent.    The  alcohol  extract  of  the  s(«Tetioii.s  contain.s  no 

^^•"■iic-iiig  substance.    The  .secretion  may  l>e  distinguished  from  normal 

'~^l*rospin»l  Hnid  by  the  presence  of  mucin  and   the  absence  of  a 

^^7^  '<''iup  substance. 

.      ** y UuptOMS. — The  Hinieal   picture  of    nasal   hydrorrhea  shades  off 

•■*  "^e  direction  into  cases  of  what  are  generally  calltvl  hay  fever,  with 

^'^'^^FJtoms  (»f  intense  h>cal    Irritalion,    while    in    the  other  direction   it 

-y    C5onsisl  of  a  passive  and  almost  painless  watery  discharge  fnmi  the 

f      ^*^-      It  h  apparently  a  di.seuse  of  adult  life,  which  affects  males  and 

^        ***-^*s  etpially.     .■Vlthough  it  may  be  more  niurked  on  one  side  of  the 

\^-J^*^       Uiun  on  the  other,   tlie  How   nsiially  conies  from   bolli    nostrils. 

1  rt--^*^*^  handkerchiefs  are  soakol  with  it  they  generally  IxH-ome  stiff  when 

^j^.^^T'        In  cerebnKspinal  rhiiH)rrhea,  on  the  oilier  hand,  the  discharge  iw  su 

^.^  *-^Tn'  that  handkerchiefs  dry  quite  soft;  and  in  this  affection  the  di»- 

_^      **J5e  is  liniid-d  entirely  to  one  nostril,   unless  there  happens  to  l>e 

^^***^  ol>stniction  on  the  aHcetc<l  side,  when  it  may  make  its  way  to  the 

-"T**">sile  nasal  fossa.     When  the  Huid  is  of  arachnoid  (trigiii.  headache  or 


^*>*  mental  symptoms  are  fret|uent.  but  are  relieved  hy  the  discharge. 


■  j^  dtseaite  is  not  accompanied  by  laerjmation  or  .suffusion  of  the  c<in- 

1    ">t?tiva,  and  phoiophobia,  and  it  may  oceastonally  give  rise  to  sneezing, 

V*^-ially  in  toe  morning. 

*i»  ruLsaJ  hydrfirrhea  the  feeling  of  uialtiise  logins  with  the  discharge 

7*>rt  unly  stops  with  its  cessation.     It  is  fretjuentJy  ushered  In  with  sueez- 

^'Hr.  phoiophobia,  and  lacrymation.     It  rarely  continues  during  sleep. 

'^'hiie  cerebrufipinal  rhinorrhea  continues  day  and  night.    It  is  ven*  erratic 
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in  it.H  onsot  ami  in  Us  intemiissinti-t,  ami  is  very  dependent  on  external 
iiiflucuce-s  and  on  (xjiiilitiuiis  of  lic«Irh.  Moritz  St'liniidt  stales  tliut 
some  cases  hnve  been  nbserved  which  were  def>endent  on  ulcer  of  ihe 
stomarh  or  biliarv  liitiigisi.s.  Iledeilnes  the  disease  a^  a  viutomotor  rhJnirts. 
MfBride  recognizes  the  diversijv  of  tlie  tvnditinns  of  which  nasal  hydror- 
rhea limy  he  but  a  ayniploin.  1  have  .seen  eases  in  which  the  reactions 
j;iven  by  St.  Clair  Thompson  were  present,  thus  diifercntialiiig  the 
condition  fmm  eerchnispinat  rhinorrhea. 

Treatment. — ^'ITie  treatment  slnndtt  \>e  iiddre.s.4e<J  10  the  mnrljid 
nasjtl  Ic-sinns,  siirh  as  are  found  in  liav  fever  or  other  forms  of  hv[>er- 
CMthctie  rhinitis,  nr  to  any  otiier  pathological  condition  present  in  the 
nose  and  accessory  sinu^sca.  ^h 

^V  OEEEBaOSPINAL  RHDrORRHEA  ^^H 

St  Clftir  Tlnnnpson,  in  1R(>9,  made  a  notable  c<mtribiition  to  rhino- 
togicul  literutiirewhen  lie  described  for  the  (irst  lime  llie  escape  of  cerebro- 
spinal fhiid  from  die  nose.  Such  ca.ses  had  been  previously  regardol  as 
nasal  hydrorrhea.  Thomp.'Win's  analysis  of  his  and  other  cn-ies,  recorded 
in  the  literatui-e  under  various  nanms.  iiiaiie  ihe  differential  diagtiusis 
between  cei>'UrospiuaI  rhinorrhea  and  na.'*al  hydrorrhea  (juite  clear. 
The  suljarachitoid  lliiid  nuiy,  under  conditioiLS  not  yet  clearly  demon- 
strated, escape  fn)iu  the  cranial  cavity  through  ihe  nose  without  apparent 
hanu  to  the  palient.  The  fluid  is  clear  and  wafery  in  contrast  to  the 
slightly  npatesfcnt  and  viscid  fluid  of  nasal  liydnirrhea.  The  drip- 
ping is  (xtEustunt  and  is  free  from  taste,  ^-diment.  (xlor,  albumin,  ami 
mucin.     It  reduces  Fehling's  .solution. 

Etiology. — ^The  etiology  is  as  yet  but  little  undenttoGd,  altlioufjh 
Thompson  is  inclined  to  holieve  that  there  Is  sonu-  pathological  change 
in  the  ctHitenls  of  the  skull  leading  to  inerea.se<i  intracranial  pressure. 
In  I"  out  of  21  ca>es  rccorilc<l  there  Mere  cereKrfll  .lymptonw,  an«l  8 
showed  retinal  changes.  The  folhiwirig  table  prepared  by  St.  ClaJg^ 
Thompson  pves  the  essential  tests  for  cert-brospinal  Huid:  ^H 

1.  The  fluid  13  perfectly  transparent  like  water,  aial  enntaiiM  no 
.sediment. 

2.  It  is  faintly  alkaline  in  reaction,  an<l  either  tasteless  or  slightly 

salt.  ^ 

3.  'Ilie  specific  gravity  is  between  1005  and  lOlO.  ■ 

4.  It  is  not  vi.scid,  antj  gives  no  precipitate  (mucin)  on  atldin^  acrtii^^ 
add. 

5.  On  boiling  there  is  not  more  than  a  trace  of  coaguhim  of  serum 
globulin  and  serum   albuinin. 

t).  Colli  nitric  acid  give,s  a  precipitate  which  disappears  on  heating, 
and  separates  again  on  eiKiling. 

7.  Saturation  with  magnesium  sulphate  should  give  a  precipitate.^ 
Saturation  with  sodium  chloride  should   also   prmluce  a  precipitaM 
Ammonium  sulpliate  should  be  tried  if  the  above  naiiA  fail. 
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^.  The  lif|URl  sliouW  give  a  pink  or  ros*'l)ud  ciiUir  with  a  trace  of 
OojDfx^r  siiljihale  and  excess  of  caiislic  potash. 

O.  When  lx>il*xi  with  Fehling's  Milntion  there  should  be  a  reduction 
o€   tl**-  copper  (due  to  pyrociitcchiii  or  sonu-  ?iiinilar  l>o(i_v). 

lO.  The  reducing'  subslJince  niav  be  ohtaiiied  l)_v  evH|M)nititig  to 
dryness  an  alcoholic  extract  nf  the  fluid.  It  is  then  found  in  the  form 
o€^    noedle-like  crysial.s. 

1  1  ,  The  ar|ueoiis  sohitjon  of  this  residue  doei  not  ferment  witli  yeast. 
If     applied  (o  suspected  cases,   these  tests  will   in  futiire  avoid  any 
*I**«"?*tii>n  as  to  tlie  tiue  nature  of  cerebrospinal  fluid  when  it  escapes 
rr-mz>Txi   the  nose. 

"-^"Watment. — The  sueccssful  treatment  of  errehro-spiiml  rhitiorrliea  is 
<>t> V'iciiisly   almn.st  impossible,      \Yhate\er  may  l>c  doiif.   i-x(reine  car6- 
^'^^^uhi  he  exenisei]  to  avoid  iilfectiun  of  the  nu.se,  uldch  might  be  eojii- 
"*■■*  r^icate*!  to  the  meninges  or  to  llie  ccrebruspinal  fluid  of  the  brain  and 
.SF>«  xxb\.  coni. 

ASTHMA 

-^X.sUinia  may  or  may  not  Iw  of  nasal  origin.  The  bulbar  nuclei  of  tlie 
"■  *«X  nerve  has  an  anatomical  c'<innection  with  the  vagn.s,  hence  it  i.s 
p*^***J**ible  for  an  irritation  in  the  in^se  to  excile  reflex  phenomena  in  the 
'**'^"»-T  resjiiratory  tract.  The  nio.st  common  citiisc  of  a.sthma  of  na-sid 
"*~*R"in  is  elhuioiditis  acconi|>anied  by  na.sal  polypi.  In  other  ca.se.s 
^^"  I^c^-rtiwphy,  liyperpla.sia,  and  other  morbid  le^ions  appear  to  cause  It. 
^**~*  the  other  liand,  these  conditions  arc  often  present  nithotit  exciting' 
****22  iim. 

^Cxeatment.- — The  treatment  of  a.sthma  of  na.taJ  origin  coninsLs  in  the 
P*^ '*»~«ction  of  the  nasal  morbid  lesions,  especially  ethmoid itis,  polypi*  or 
^" I >c?rtropliy  t>f  the  tiirbinated  iKidfes,      (See  Kthiiioi<l  Operatic ►n.s.) 

lux'fiil  test  a.s  lo  the  eumbility  of  llic  cK.se  in  to  apply  a  Miilntion  nf 

-ine  to  the  muctfus  membrane  of  (he  nose,  and  if  the  asthma  is  greatly 

^■^^■^Td  or  altogether  checked,  it  ts  profiable  that  the  removnl  of  the 

"^^**"Iiid  lesions  will  result  in  a  cure,  tliuu};h  this  cannot  be  positively 

'^*'^**:*iwtd,  nor  can  it  be  .stated  how  long  the  relief  will  contimie. 


EPILEPST  OF  KA8AL  OBIQZN 

J.  *"^—  inlcpsv  of  nasal  origin  has  ln-cn  re[>orted  by  various  authors,    Watson 

_^^        ■  ^iajii.s  refi-rs  lo  a  case  which  wa-s  hr-onght  <m  by  cauterizing  tlie  imsc 

^-^^  l)a.<tal    polypi.      lie    also    crte.s    Iwo    ca-ics  re|Kirted   hy  Uaron:  one 

j^^'^  »''*^Pi  had  nasal  pi»lypi.  the  removal  of  which  wa.s  followed  hy  marked 

j-j     ^-^'xiation  of  tiie  epileptic  .-ieizures;  the  other  case  was  a  young  nnmar- 

^^^^^-4   woman  who  had  had  epileptic  flU  at  her  meiistnial  periiMJs  fnim 

r».^^^       lime   menstniation    began.      Jler  inferior   lurbinuted    bodies    were 

^^*'*4llj'  hypertrophied,  and  she  was  always  tmiihled  with  misul  .stenosis 

^■~iijg  tlic  wenstnuJ  periods,  and  it  was  at  these  times  only  tlmt  the 
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fits  occurred.  Removal  of  the  hypertrophied  tissue  was  followed  by  a 
cessation  of  the  fits  for  seven  or  eight  months,  and  when  they  began 
again  the  turbinal  hypertrophy  was  found  to  have  returned. 

I  have  a  patient  who  has  sarcoma  of  the  nose,  upon  which  I  operated 
in  April,  1903,  and  who  has  had  repeated  epileptic  fits  since  the  operation. 
Following  each  fit  I  have  found  a  sequestrum  of  bone  in  the  ethmoid 
region  near  the  cribriform  plate,  after  the  removal  of  which  the  fits 
did  not  return  for  several  weeks  or  a  few  months. 

Nasal  Tachycardia.— Watson  Williams  in  his  treatise  on  Dheasrs 
of  the  Upper  Respiratory  Tract  cites  the  experiments  of  Gruber  and 
the  reports  of  several  cases  as  follows; 

Of  the  43  subjects  tested  by  Gruber,  13  with  normal  noses  and  30 
with  nasal  disease,  the  irritation  of  the  nasal  mucosa  was  negative. 
Watson  Williams  has  never  seen  a  case  of  reflex  effect  on  the  heart 
from  nasal  disease,  though  Spencer  W'atson  reports  one  apparently 
due  to  polypi.  Charsley  observed,  after  cauterization  of  the  inferior 
turbinate,  temporary  exophthalmos  with  tachycardia,  the  pulse  ranging 
as  high  as  110  per  minute,  lasting  for  a  period  of  three  months.  B. 
Frankel  and  Hack  report  cases  simulating  Graves'  disease,  with  goitre 
and  tachycardia,  which  disappeared  after  curing  the  existing  nasal 
disease. 
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CHAPTER   XIII 

NEOPL.\SMS  OP  THE  NOSE 
IffTXOMA,  OB  NASAL  POLYPUS;  HYPERPLASTIC  RBUIITIS 

Myxoma,  or  nasal  polypus,  is  usually  a  petiuTiculaled  (umor  of 
byperpla^itic  tis.iue,  whidi  uiu^i  oftL-ti  f;n>ws  fniDi  the  middle  turttiiiatod 
body,  the  uncinate  pR'cess  uf  the  etliomid  bone,  or  the  ethmoidal 
cells,  ihoit^h  il  is  not  infrtHjuenlly  present  in  tbe  niaxillan'  fronia!  and 
sphenoidal  .stnu.ses.  It  is  usually  significant  of  a  preexisting  eatarrhal  or 
supptiralive  inflammation  of  the  sinuses,  and  is  classifie*]  by  I'ffcnorde 
as  hyperplastic  rliiiiiiis  (^SkiliereiO.  Some  iielieve  the  tumor  is  primary 
and  the  inflaniojation  of  the  sinuses  M-condarTp'.  Such  a  Ivlief  prol>abIy 
result^s  from  an  indejinite  e^^nception  of  (he  symptoms  of  eaiarrhni 
sinuilis.  Fortunately,  catarrhal  inflammation  of  the  sinuses  is  now  well 
nndmtood.  and  I  believe  that  clinical  experience  will  show  that  the 
itiflHiiiiimiioii  exi.st.s  prior  to  the  fornmtion  of  the  niyxoiiiaiittis  lunuirs. 

Etiology. — While  it  has  not  been  definitely  prfnwl  that  nasal  polypi 
are  directly  due  to  stnultis,  they  nevertheless  often  appear  to  !«■  senuidary 
tu  such  an  iaflaminalion.  If  the  case»  are  carefully  studied,  it  will  often 
be  f<Hnid  that  the  patient*i  eomplain  of  a  vague  frtintal  ht-adachc,  pressure 
between  tlie  cye-s,  dizziness,  e?i|XH:'ialIy  upon  stooping  forwanl,  irritability 
of  the  eyes  upon  prolonged  reading,  or  diflicuby  in  securing  a  proper 
refraction  of  the  eyes.  Some  or  all  of  these  and  other  syniptoins  are 
present  in  eatarrhal  as  well  as  in  suppurative  siuuitis.  It  is  cluiuiwl  ihat 
repeate<i  attacks  of  corvTa  may  cause  polypi.  This  is  practically  ccjuiva- 
lent  to  saying  that  tliey  are  due  to  sinuitis,  as  the  distressing  symptoms  of 
corj'za  arc  usually  due  to  (he  associated  inflammation  of  the  accessoiy 
sinuse-s.  clinically  we  know  that  polypi  are  often  associnliil  with  sii[>- 
purative  ainviilis  and  with  caries  uf  the  bone  in  the  inunediale  neighlH)r- 
tKUid  of  the  tumors.  Some  writers  stale  that  polypi  are  ffiund  in  the  less 
obstructed  na.sal  cavity,  mid  use  this  as  an  urgunienl  against  ihe  previous 
existence  of  sinuiiis.  I  believe  that  a  careful  examination  of  the  nose 
will  show  that  the  polypi  are  usually  present  on  the  side  of  the  nose  in 
which  (here  is  the  grraUM  oh^Tuciiou  in  the  Tegtou  of  the  mltldh  tur- 
binated body,  or  "vicious  circle"  of  the  nose.  A  casual  i-xamination  of 
these  cases  often  shows  a  concavity  on  tlit-  side  of  the  [xilypus,  but  the 
rtincavity  w  in  the  litwer  porti-on  of  the  nasal  chamber,  while  there  is  a 
convejuty  high  up  on  llie  opposite  side.  Il  is  easy  to  understand  how 
the  examination  might  show  an  open  nostril  on  one  side  in  this  instance, 
if  (he  lower  portion  of  the  nose  only  were  taken  into  consideratJuD. 
If.  however,  the  upper  portion  is  c»msidered.  the  obstructive  lesion  is 
readily  discovered  on  the  sid<>  where  polypi  are  present. 

(267) 
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One  of  the  most  fre*|iie!ii  causes  of  nasal  pcilypi  is  a  pwxisting  ioBaoi- 
matinti  (if  the  lueiiihmne  of  the  nasal  .siiiii!>e!>  atid  uf  ihe  nii^al  uiiicuisa  in 
the  rejjicin  of  the  cell  o|x'iirii^-s.  'I'he  irrtlHtitiii  untt  pressure  pive  rise 
ti)  a  passive  coiifjestloii  mid  a  pmliferation  of  cells.  A  senjus  or  edenut- 
tous  infiltratidn  is  a  later  manifestation.  'I'he  connectiv€?-tissnc  eells 
8iiiwe(|ueiitly  l>etiutie  fillet!  with  ihe  seniiii,  thus  leading  to  a  hydropic 
degenerative  change  in  some  cells  and  a  myxomatous  or  gelatinous 
chan^'c  in  others  (l>.  Hraden  Kyle), 

The  tissue  tlius  degenerated  Wcoiiie^  pendulous  and  in  most  instances 
pcthmeiilated.     Snch  a  ritrnor  is  known  as  a  ]>olypns. 

Hyperplasia  of  the  iiiisnl  niiK«us  njembrane,  due  to  other  causes,  may 
develop  into  na>al  potypi.  If,  for  instantr,  a  foreign  ImmIv  is  lodged  in  the 
hilshI  chiiiniicr  fur  a  long  linif,  or  uiiy  titlier  (Miitinued  soiirtTof  irritution 
is  present,  it  may  result  in  nasal  jjolypi.  .Spine  writers  claim  that  the 
suction  of  the  inspiratory  current  of  air  pniduces  the  luniors.  D.  Braden 
Kyle  has  pointe<.l  out  that  the  ingoing  current  of  air  e.xerls  as  much 
pressure  as  it  do4\s  suclinn.  As  a  niattiT  of  fact,  the  pn'sence  or  ahseiKV 
of  suction  depcnd^  largely  ujjon  the  ktealiou  of  llie  olistructive  lesion  of 
the  septum  in  relation  to  the  polypi,  If  the  polypus  is  posterior  to  the 
ohstnirlivi'  lesion,  il  is  suhjeel  to  suction  fn)ui  the  rarelietl  or  negative 
air  pressur*'  ptisterlor  to  the  obstruction.  If  there  is  no  anterior  nasal 
obstrueliiin,  the  polypi  are  snlijecte^I  to  pressure  rallier  than  tii  suction. 
.Suction  may  have  something  to  do  with  the  formation  of  polypi  in 
some  cOHCfl,  but  it  is  not  pn)hal>Ec  that  it  is  often  if  ever  the  sole 
cause. 

Pathology, — While  |X)lypi  are  usually  called  myxouata,  they  are, 
as  a  rule,  fil)mm^*xomata.  rure  niywnnn  is  rare,  and  when  found  coii- 
si.sts  of  an  epilhelium-coveretl  ctiuneclivc-ti.ssue  .sac,  which  cviitairis  a 
mucoid  Huid,  some  bipolar  spindle  cells,  and  a  fine  network  of  con- 
nective tis.sne.  The  fibromyxoma,  the  usinil  type,  is  much  richer  in 
(•onoet-tive  tissue,  and  k-ss  so  in  nnieoitl  fluid.  The  tumors  are  supplied 
with  bloodvessels  and  nei-ve  lilanicnls,  which  do  not  penetrate  the  sulv 
stance  of  the  tumor,  but  are  limited  to  the  uiuetnis  nieiiibrane  covering 
it.  They  contain  pla-sma  trils,  which  stain  with  [j<ilydrome.  methvlene 
blue,  and  eftsin.  Ilobert  Levy  reports  a  csuse  of  nuilliple  cystic  polypus 
richly  supplied  with  bloodvessels,  as  shown  in  Fig.  2f)l. 

Symptoms. — The  sympti)nis  of  nasal  polypi  are  often  «>mplex  on 
acecujnt  of  the  nasal  ohstruetion  (middle  turbinal  region)  and  the  asso- 
ciated inflanniiation  of  the  nose  anil  sinuses,  which  usually  eoK'xist. 

The  symptom/s  caused  by  the  polypi  are  largely  dependent  upon  their 
lo<-al.ion,  size,  and  the  aninniil  of  obslniction  pnifjucif).  If  |HMJunculated, 
and  hanging  into  the  lower  portion  of  ihe  no.sf,  tliey  give  ri.se  to  the 
sensation  of  a  movable  foreign  body.  The  patient  can  sniff  and  blow 
tliem  back  and  forth  in  the  no.ie  at  will.  If  sessile.  Uiey  cannot  be 
thus  moved,  but  cause  a  feeling  of  tightness  or  of  fulness  across  the 
bridge  of  the  nose.  The  voice  haa  Ihe  nasal  twang  in  proportion  to  the 
obstruction  produced.  The  voice  Is  often  muffled,  owing  to  the  alntost 
total  loss  of  nii.sal  resonaiu'c. 
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Upon  examination  a  prayish  semitmnslucent  tumor  is  seen  han^tiu 
in  th(^  middle  meatus  of  the  nose.  If  pecluticulated,  it  ma^  move  with 
we  inspiraiorv  aiul  fxpimiDrv  cmTcriLs  of  wir.  I'rossnro  with  u  pmbe 
^"w*  a  soft  and  yii'i<iing  nia.s.s  frei-lv  movuhiic  in  the  nasal  ciianiljer. 

•'Wre  may  be  single  or  miiliiple  tumors,  but  the  latter  are  the  more 
f'^iuenl.  H.  \V.  I/>elj  reporteil  acase  From  wliich  he  remcived  3<>S  polypi 
*t  one  silting'.  Tliey  variwl  in  size  from  that  of  a  pinheaiJ  to  Huch  pn>- 
P'Tliotis  as  to  pmlrude  from  the  nose. 


PiQ.  30D 


Fiu.    301 


Ttr  .  -.   i.\   opMi  tiomrll.  only  open  in  iU 

Inhwivi  tfUftnMi  Tbp  oWlrudiuii  in  ihp  upijcr 
purtiun  iiiU-rieniic  nith  dfiitnucr  uiil  tunliU 
tinn  ul  Iti*  ■iniua*.  tumnr  il  xivni  r'u»  %n  HimitM. 
<)t  tiypi^iJaMur  HIiiaoMliii*  niid  ln<«r  <'■  t>ulyi)i. 
NautI  p--— f  olnl Mil  I'll  Iri  ils  l-jwrr  ln'rlioii, 
Opan  In  IW  iii'twr  iiiirtini),  lirnc*'  <lriiiii[u{r  nriil 
wnMlatinn  of  lh«  ■ioivmm  itrr  guu'li  nUiuiVw 
*m1  intlyiii  bIimtiiI.  I'lilypua  likily  (u  funn  on 
Lba  atiiMmittir  niira  BiiUi.  Iiut  iii  rvaliiy  (mi  ilio 


t    — 


A  polypiuof  ttM  pyn  udcnanm  ty^ia  nnioved 
(rorn  th«nu*«:-l«Ri.loitg.  3.&eiii.  widi;.  l.^fSc'n. 
Ihii-k.  wrutit  H  sniniB.  rolor  pinkish  Hhit«.  k>lid 
snil  altwlip.  Tilt  MM-iiuii  >huw>  iiiiinrriiiix  tati- 
l(«f  fill*"!  Willi  ("jlloi'l  uihI  ra>wiiu>  iTiHM»riA[. 
Hulnp  of  the  ryils  as^  lltiorj  with  riliaU!<1  «|)i- 
tlidiuiii:  (itlii-tn  FiHip  a  ilvKPtimilfHl  <''iliiiiiii)u 
vuliirnl  ur  flnttt^iiwl  i^|<i(li*liutn ,  lunl  ■»  Britnc 
(lie  ppilhelj'uiii  »  (rntir«lv  luat.  !^Ani>p  niMtn  Ar* 
inriltriili<il  willi  influinitialory  rwinil  rrtU:  a. 
hluuilvtwnr'l^  b,  cyst.    (Itobort  l.«vy'ss|)«vlmmi.) 


Various  reflex  symptoms,  as  cou^jh  and  asthma,  may  be  caused  by 
polypi.  I  have  .seen  a  ('a.sp  tn  which  the  a)Ugh  and  a.sihma  were  so 
prr>i»tent  us  toe<mipel  the  palient  to  sleep  every  nt^ht  for  three  months 
al  n  time  with  the  head  on  a  tablp.  This  and  other  similar  ca-ses  were 
n"lie>("<i  Im  the  removal  of  the  [loKpi  and  the  total  cxerilrniti<m  of  the 
cthntoidal  et-Ils.  Kxtemal  signs  of  nasal  jM>lypi  are  not  always  present, 
«xceplinft  the  rnclinalion  to  keep  the  lips  parted,  tn  .supplement  (be 

kI   hreathint'.      In   rare  eases   the   tumors  are  of  suen  af,'^rejf,'atc 

jnililde  as  to  hntadeii  the  brid/jr  of  the  nose. 

.he  sense  of  .-'mell  may  lie  impaired  <ir  lust,  nuinp  to  llie  closure  of 
the  olfarton.'  fissure.  The  phan'iix  may  Ite  dry  on  account  of  the  loss 
of  tbi-  nasal  re.'ipinifoni-  functions,  or  from  the  thiek,  tenacious  mucopua 
which  i»  dl^af}^  into  it. 
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Caries  and  necrosis  of  the  bone  of  the  middle  turbinal  and  of  the  etb- 
m»idal  cells  miiy  be  found  in  sutiie  cases  bv  the  use  tif  a  heavv  blunt- 
pointed  probe.  A  small  pn)be  should  not  be  used,  because  it  might 
readily  pa-ss  thmu^b  the  degenerated  mucosa  and  lead  to  a  mistaken 
conchision  as  to  the  comUtion  present.  The  probe  should  be  gentlr 
pa.s8ed  over  the  nnicuus  mernbrune  of  the  middle  tiirbinal,  the  ethmoid 
space  above,  and  along  the  lip  of  the  hiatus  M-milunaris  (uncinate  pn> 
ccvs),  as  the.se  are  the  most  frequent  sites  of  naiial  polvpi. 

The  symptoms  of  tlie  associated  di.>iease  of  the  sinii.ses  are  headaclic, 
dizzine.Hs,  e.sp<*eially  upon  .stooping  or  sud(irn  jarring,  irritability  of  the 
eye.s  upon  pndonged  reading,  or  ocea.sinnally  unilateral  blindness. 
(See  Diseases  of  the  Sinuses.) 

Prognosis. — ^Tlieprognonisof  nasul  polypi  is  good  if  they  are  removed, 
and  the  preexistinfr  dijieaseof  the  nose  and  sinuses  which  caused  them  is 
also  rcmctjied.  In  llio.se  cases  in  wlueh  the  eaus*^  Is  a  slight  nn.<ial  tnflatn- 
inatiim  the  removal  of  the  polypi  foIlo\Yed  by  cautcriwilion  of  their  |)oiiits 
of  attachment  will  effect  a  cure.  If  the  polypi  are  removed  and  the 
canlcrizalioiiis  neglected  they  are  likely  to  rt*cnr.  In  tlioseea-M-s  which  are 
due  to  hyperplastic  rhinitis  or  supjnirative  inflammation  of  the  sinuses, 
it  may  lie  necessari-  not  only  t4j  remove  rhe  polypi,  but  to  exenterate 
the  ethmoidal  *inu>es  also.  If  caries  of  the  i»one  is  pn-sent,  the  operative 
proccdupc  .should  include  it  as  \veil  as  the  polv[)i. 

Treatment.^ Id  view  of  the  tendency  of  the  poU'pi  to  recur,  the  treat- 
ment is  not  as  simple  as  is  onlinarily  .snppoM>d.  The  average  pmctilioner 
regards  his  (hity  as  Iwing  jHTfonnwi  when  he  removes  the  growth,  or- 
growths.  and  establishes  a  fair  degree  of  nasal  re.spinition.  The  aim 
should  be.  however,  to  not  only  remove  ihe  growth,  but  to  remove  ihe- 
tissue  from  which  it  springs,  and  to  remove  tJie  diseawe  process  (sinuitis), 
which  is  often  the  cause.  UTietheror  not  fmny  neerosU  isalway.<t  pre.sent, 
clinical  i-\{>prience  teaches  us  that  polypi  are  much  less  likely  to  rctnni  ir 
the  etlunuidal  <.-elIs  from  which  ihey  often  spring  is  removed,  'i'he  use 
of  the  galvanoeaulcry  or  fusetl  ehroniie  acid  upon  the  .stump  of  a  solitary 
polypus  elfeclually  prevents  its  recurrence. 

'Hie  surgeon  should  awertain  as  nearly  as  posksible  the  points  from 
which  the  polypi  spring,  so  ihat  he  may  detenniiie  tlie  diffieiiUies  likely 
tn  be  enciiuntere<J  in  the  operation,  ami  formulate  a  correct  prognosis 
if  the  operation  i.s  refused  by  the  patient.  ^H 

Surreal  CUs&iflcaUon.— I.  If  poU-pi  -spring  from  the  free  border  of  th^" 
middle  iiirbiiiated  body  their  removal  and  after-tn-alment  are  campara- 
tivflv  simple.  In  thisUx-ation  it  is  not  difficult  to  engage  the  snare  ai-ouinl 
the  growtlis  in  »iirli  a  way  as  to  include  also  a  fK>rtioti  of  the  middle 
turbinate  fmm  which  they  spring,  or  the  turbuiat  tissue  may  be  reino\-ed 
with  Holmes'  sciswrs.  'llins  in  a  .single  operation  it  is  .wmetime-t 
possitile  to  eradicate  both  the  growths  and  Uieir  points  of  attadimenl. 

U.  If  Ihey  httve  their  origin  alwve  the  middle  turbinate*!  IkkK-  there 
is  a  .strong  prolMihilily  lliHt  they  come  from  the  [losterior  ethmoidal 
eells.  Here  the  treatment  is  much  more  complicated.  It  may  becotno 
oecessarj-  to  remove  all.  or  a  large  part,  of  tlie  middle  turtiinated  body. 
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and  to  exenterate  the  ethiiioulal  t-ells.    Aflt-r  tliia  U  done,  the  caae  may 
reiiuire    allpiition  for  several  weeks. 

It  I.  AVhtfii  they  liave  their  urigin  in  aud  around  the  hiatus  semilunaris, 
eiiher  the  maxillarj-,  anterior  ethmoidal,  or  chi-  fnmlHl  sinus  may  W 
th*  Seat  uf  infeetlon,  and  it  may  be  nwiessar)*  to  jxrrforui  u  radical 
opersticin  up*>n  the  affected  sinus  to  effect  a  cure. 

l\'.  In  mlier  «i.srs  they  spriiifj  frwiii  the  aiilerior  ethmoidal  cells,  in 
whifli  case  tliese  cells  and  tlie  fruiital  siiuis  may  Ije  seriously  involved. 

It  is  evwienl,  therefore,  lliat  the  simple  removal  of  Uie  polypi,  or  myxiv 
matou.s  growths,  does  not  constitute  the  whole  duly  of  the  attending 
surgeon.  Such  treatment  is  u.snally  only  palliative  and  temporary. 
The  presence  of  die  polypi  .should  Ik-  rej^anlifi  as  an  indication  that 
h\']»erj>lft.<*ia  of  the  mucous  mcmhrane  and  hone  aial  .siruiiti.s  are  piT.seiit, 
Ihe  principles  of  treatment  for  inHaniniatjon  of  the  middle  ear  apply 
wth  e<:|ual  force  here.  Tliey  are,  hriefly,  (1)  to  establish  free  drainage; 
(2)  to  remove  Ihe  morbid  niBlerinl;  and  (3)  to  maintain  asepsis  of  the 
parts    wliile  lifiilinj^  is  in  progress. 

**P«rati7e   Techniqu*.— I.  Polypi   springing  from   the  fm-  hordfT  of 

•**■  mitiJif  tur/finatni  h/xiif  are  perhaps  the  mimt  easily  atid  HUccessfuUy 

"^'«M  of  the  types  emnncraltxl  aljove.     They  are  accessihle  and  are 

«"en«Jt»|J  ift-ith  less  involvement  of  the  deeper  tissues  than  those  which  are 

HI  Cltht-i-  of  the  other  locutions.    Tlie  nie(lio<l  of  procedure  is  a»  follows;- 

(^  )    Wo-sh  the  mi-tul  cavity  witli  a  wann  antiscpti<'  spray  and  apply 

*'''*5'»iulm  and  a  4  per  cent.  soUitioii  of  cfx-nim-.    This  Is  most  effeetively 

rI>'io<l  on  a  thin  ple^l^.'el  of  cuttou  saturatetl  with  the  solution  and  inlro- 

"I'jHj     ^vitl,  ai,  Hpplicator  and  adjusted  over  (he  operative  field.     The 

/#  ^^*^*  fJiould  l»e  left  in  iM>silion  for  about  ."seven  minutes, 

jJ"J     Carefully  inspw-t  the  polypus  by  the  aid  of  reflected  light,  and 

'7y^'*'»line  as  nearly  as  possible  its  point  of  attachment.     Having  <leter- 

'»«?xi    that  it  springs  from  the  frt^-  iMirdcrof  the  middle  turbinated  body, 

*'*«--5cl  step  is  to  examine  for  c\'idem-c.s  of  other  diseased  processes. 

•  ^    -*   A\ith  a  large  blunt  pnolw?  the  point  of  attachment  iiikI  the  neighbor- 

f^  f**»-rt.H  shoid(l  l»p  examined  for  hupe.  rough  bone.    If  a  .small  prolie  is 

Jlv^  -    it  may  j^'tK-tnle  the  unbniken  tissue  and  thus  come  into  coiitiurt 

^^     l*onv  tis.'fuc.     It  b  quite  important,  therefon".  that  a  large  one  be 

JP^-_     It  IS  not  always  possible  to  detect  denuded  bone,  but  if  tlieexamina- 

■*»  made  in  every  case  it  mav  Ik;  found  where  it  is  not  otherwise 

*"'f^*^ted.      . 

^*?^     'Hie  wire  loop  of  the  snare  should  now  be  intnxluced,  so  as  to 

^^~le  the  [>eiHicnt  tumor.     It  should  be  held  so  thai  laith  sides  of 

-^*^    4(guin<(t  the  s*.*ptuin,  the  lower  portion  of  the  loop  l*eiug  un  a  level 

Or  lower  than  the  inferior  portion  of  the  polypus.     It  sht>uld  then 


VttK 


**»-iM"d  sij  that  its  inferior  part  pa.ssc.s  outward  under  the  polypus, 
*  ^I'ltn  in  an  iipwiml  diii-ction  until  the  polyjMis  is  encin-led.     The 

P^^^'^lurp  is  often  facilitated   if  the  looj)  Is  also  moved  slightly  in  a 
lOT^^j^  and  Itnc'kwanl  ilirt^-tion  wliile  engaging  the  polypus. 

\*)    Cure  should  1«*  exereiseil  to  carry'  the  huip  so  as  to  inrhide  the 
^**it   of  atUchtuent  and  a  portion  of  the  middle  turbinated  body  if 
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possihlc.  If  the  ^ronth  is  on  the  anterior  portion  of  (he  tiirbimite  it  is 
usually  easy  to  include  the  anterior  (bird  uf  it.  The  loop  ]>as9ea 
backwanl  under  and  on  cilhor  side  of  the  turhinato,  while  tlie  cannula 
(Fi^.  21)2)  is  firmly  plu'LiiI  in  tin-  nuu-li  formed  hy  the  interior  altachmeat 
of  tiie  turbinate  to  l!ie  anterior  wall  of  the  nose. 

(/)  Finn  pressure  of  the  t-aniuila  into  tJte  notch  being  muintiiined, 
the  loop  is  tijchtened  until  the  (issues  are  engaged.  It  is  still  further 
tightened  until  the  anterior  portion  of  the  liirhinale,  to  which  the  growth 
is  attjiehed,  is  severed. 

(ff)  With  a  bhint  probe  the  wounded  surfac*  isncamined  ft)re\TdcncM 
of  rariou.s  or  iieemtic  hone. 

(A)  If  softened  or  necrotic  hone  is  found  it  should  be  removed  by 
curettement. 

(0  If  none  of  the  middle  lurljinate<l  bodv  is  removed  the  fibrous 
of  the  i>alypiis  should  be  cauterixed  at  the  next  sitting  three  or  four  d*j 
later. 

Fra.  3tn 


Rdntox-tDf  a  polypua  ami  KnUrior  end  of  tlie  middle  twbin«le  with  ■  mmn. 

(j)  'Vhf  after-treatment  should  consist  of  the  use  of  warm  anti.-«eptic 
douches  or  spmys  and  the  insntlhition  of  hisnuilli-iodine  powder.  If  the 
douche  is  used,  the  Birnnngham  nasal  douche  h  preferable  to  any  of  the 
pressure  or  fountain  douche~s,  as  they  are  likely  to  fort*  the  .solution  into 
the  middle  ear,  or  the  region  may  l)e  packed  with  cotton  saturated  with 
a  10  per  cent,  .solution  of  ichthyol. 

1 1.  ^Mlen  the  |M)lypi  have  their  attachment  above  the  middle  tuthinattd 
btxiij  they  usually  spring  from  the  posterior  ethmoidal  oelU,  and  the  treat- 
nient  is  cnri-e.siiondingly  more  difficult.  One  may  be  able  to  remove  ft. 
portion  of  the  growth'*,  but  it  is  diflicuh  to  reach  their  poinls  of  attach- 
ment. It  then'forf^  bwnmes  ni*ee.ssary  to  remove  the  anterior  half  or 
all  of  the  turbinated  ImxIv.  This  is  not  objectionable,  as  the  etliuioid 
cells  contained  therein  anei  tliase  in  the  body  of  the  ethmoid  bone  at« 
probably  more  or  less  lilled  with  budding  polypi.     In  cases  of  this  clasVi 
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mT  nwdnd  ol  pmcednfr  is  the  same  as  for  the  removal  of  the  ethmoid 
cc^  and  middle  DntMnate  en  masse. 

HL  If  the  pohpi  fpeiny  from  the  hiatus  semUunaris  or  infundihulum 
it  mar  become  otcesmij  to  open  the  maxillaiy  antrum,  which  may  also 
be  tbe  seal  aS  amOar  growths. 

Tbese  iboGld  be  mooved  with  the  cold-wire  snare  and  their  bases 
caaterixed.  If  npoa  farther  obaervation  the  antrum  is  found  to  be 
nSecttd,  die  Caidm^i-hae  or  Decker  c^ration  should  be  performed. 

I\*.  VTben  the  p^fpi  orr  attaehed  U>  the  border  of  the  hiatus  semi- 
iunaris,  mocnit  of  cfae  infinid2>ulum,  there  is  probabl^r  an  involvement 
of  tbp  assecior  edunoidal  and  the  frontal  sinuses.  The  treatment  i*i 
modh  Eke  tiuz  4*saifaed  ia  I.  m  so  far  as  the  removal  of  the  polypi  is 
coaccraed.  ^fSjtwnTsenily  it  may  become  necessarr  to  remove  the  anterior 
half  of  die  :zJ5i>  rzrbciared  bodj. 

After  ±5*  ^  -irjot  d:c  diaeajed  area  is  expoeed  to  further  examination, 
And.  if  DergjaajT.  »  mnre-  exten^re  operation  by  curettement.  In  other 
woni?.  Cit  ■"^'•crDpraoiEj  widini  die  "  vicious  circle"  .^ould  be  obliterated. 

No  arrcr^a^  njie»  ran  be  laid  down  in  a  text4)ook  for  the  guidance 
of  tbe  n^E^rAL.  He  buek  rndy  the  facts  in  each  ca.se,  and  arrive  at  a 
cocfUzsk-jc  ii  3>  dK  b>!^  cfwne  to  porsoe.  Tbe  foregun^  operations 
ajf  ir.r~ff~n,^  krr^ieoie  if  x  is  hoped  to  effect  a  permanent  cure  of 
na^  z^-xjZM~  Thi*ne  'jpinaaana  are  u^iaOy  only  descnficd  in  coimectioo 
wiih  ■±it  su^iwz  zi  *mp^fSDA  of  the  na.^  accessory  sinaws,  I  have 
<le«*?ri>!C  ■zitsn.  31  TTjOiuKtina  wtth  polypi  in  order  to  emphasize  the 
5cnifra.i«:e  »aii  antwraare  of  these  zr»>«Ths.  a.^  printing  to  coDdiriood 
znnca.  3ii:Pt  sicnruiic  aan.  se  potypi  dMrnsei^es.  U~biLe  tn  aome  ca^cs 
it  soA-j  -ztx  "Ji  «mwT  iiac  '^  sniyxH  aa7i»  mrirh  'Hgni£cance.  neverthefesB. 
in  =LT  *i3<mKir*.  -aenBir^irarry  IhaTetr^aief:  ^jtypi  a.^  chrioefa  oKnMm 
aai  <i::^c*ancinn  "vtrtf  i:HnriaC0*  -vidi  dLem.  che  rnrxTr  ttm^rtAcy  hare 

F:r  -iKu;  ^juipht:*  ir.n.-iiirTira»  tr»ar:rj«ic  — jtj  '*  r^TMr-SierjrVrf.  aft 
tte  ai^fffrV.n  ;f  i  «rirno?r:  w.iunrr  of  "t^  ■ti:.z^_Ar*^  ■of  zizr:.  fx  *  w^Ur- 
riijc  cf  ■^i.inir  hrai  jin;  -n**  ftriffATj"*  -.f  lii^  >:i7';».  I  *a~*  '>^a.*ir.rjt.i7 
TLieff  "a-inu'  tt'a:  vni  ^r.-ra'v.f"  ?■«;."*.  A  f-^^  rr. jr. •.::'„■*  fjfA.jZ  '^ 
injwwf:  T-n  t  T-T*i#[ir-nif  ;' — rm»-  r.u:  vj»  -r^7  './  ~j*  'y.T.-j'.r.  V-  jr.ji 
rrrj  .;r -iir"—  ai"-  r  -nmic.-  tn«:  -iouri.-*  tvi^  Z.-^  vj*  »*£»?;  x  v-e-  >-r..-3i 
it  is  L-siatl"  natr^.Muiii*  -r.  ■^-'.inmi—j;  rj»a.ti;r^  :rx.r*.  rbtira.  "^la.". 
the  flmute-  -^Tuir-u   if  -rxt*  zr.r~K   t-  -^f*  a.'i«r^  ^.ci  •c»>=jc  t-Jl  *r.:;rit 

PlpdlBBBft.--?'iC>iInnut  -.r  In*  !!..•*■  .-  n:*  -»ir  v:i*r.  r  '^r'lTt  i  *cca^ 
a.1  2  'wmon*^  :^rt  lUKi-  cniF-m  »*r:it**  '■m  -iTe-  r,r.i*r  :r  jiii*rT.r  -iir- 
face  -if  "iw  nn»mr  -.urtnar.^  -r>r-  '.in-  ♦c.ini-  ■-»■  'i»^  y-H-.*— f-.r  *rji 
(W  the  IniWf-fir  -iirrnan-:  ■;«:-  Ttk  ':;-;^t»-'."-»  -^-xr. ■,!!-.;■  *-•*  'ir.«*r 
of  a.  oar'iai  iai«t  Ti-ui.**,-  i:r-  jacefir  -.rvn.  ",r.--;;;r.-  "t**  ;*1';  ■•ca-i  ",117 
on  jcmiinr  if  laaai   '  -aiiir-i.  " 

fiflMEBHit  —  ~T^^  .F'-w.'nf-r:  —.r.—.-*".  n  ti**  ".riin>»*'i*  •"Tit',''*i  '.r  iut 
•ps'M'ix  -rta.  *.  «a«r-  tr  ut*^  ^-—f  »-  "":*-  ■*:;— '.:tj::i:^i  *.;-»>•  *:i-.«i.ut 
be  aratsrlueux:!  if  la-  r.^:ki  tr^^li\M.i.r.   j  *.  7  '•-   -     >r  ■-•ru".   rjiuxn. 
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of  cocftine,  after  wliifh  llie  tumor  is  ext-iaeii.  AFtrr  the  lilcpdinfl 
4t*a.se<i  the  woiiridtiU  siirfat-e  .should  W  mopped  dry  and  cauteri?-e<C 
the  galvanrK-amery.  This  is  done  to  prevent  a  pec*urrence  of  ihe  gp^ 
WhiMi  papilliiina  recurs  in  n  patient  forty  or  more  years  of  offi 
pjtssibility  of  carcinoma  should  hr  sii.s[>rctwl. 

Fibroma. — Fihnuna  uf  tlu-  iiom-  is  rharaclerize*]  Uy  the  presence 
dense  tii>rous  f^rowth  coiitaininjj;  bloodvessels  and  nn  niiicon*;  gf 
with  slowly  iriprc'asintr  na-sal  obslmciion.  The  gmwths  vary  in  si 
smooth  and  pale  pink  in  color.  They  an?  firm  to  the  totich  or 
pressure,  ihou^jh  not  as  dense  as  hone  or  cartilage.  'J'liey  may  \ie 
or  peduiicidaled  (Fig.  2t)3).  Jf  pedune 
they  arc  tnovahlc  like  n  polj-pus,  though 
con.sistt>ncy  is  quite  different. 

They   are   usiirtlly  attached    to   the 

the    lloor    of    the    iio.se.   or   to   the   turb: 

■  -i  ^^^^^L  belies.       They    .■(ouK'liine.s    have    multiple; 

ondarv   attacliments,   owing   to   the  inflow 
lory  reaction  e.xcited  by  their  presence. 

Treatment.  'I'he  trealmrnl  mnsi.fls  in 
(■oni]*li-(i'  rc]uovul,  with  a  snare  ur  t*i| 
forceps.  In  those  cases  in  which  the  t) 
is  pediim-nlattvl  and  <^-uin[Hiratively  small] 
reiiiova!  witli  ihf  cokl-wire  .snare  or  the  au^ 
turhinoionie  is  the  easiest  and  best  mi 
to  j)iir.site.  I 

When  the  growth  is  sessile  and  hu| 
may  l»e  ri'inove*!  pieiTmeal  with  ciittingj 
eeps.  ur  at  least  so  much  of  it  tliat  the  i 
can  l>e  pa.tsed  over  (he  remainder.  'JTiisI 
eedure  may  l>e  done  under  cocaine  anestt 
When  the  growth  Is  .so  large  that  it  iiHj 
the  .surrounding  slnirture-s  of  the  nose^^ 
extensive  adlie-sions  are  present,  it  nmy  bq 
miTssary  to  resoM  to  a  tem|«iniry  it 
uf  the  superior  uiaxUla  tu  eradicate  it. 

The  operation  as  given  in  Surffieal 
ttitfue,  by  I>rs.  von  Ksmnrch  and  K.  Kowi 
is  as  follows:  f).steopla-stic,  or  ten)j)omry.  reseclion  of  the  uppelj 
(von  Langt'Ciljeck,  I.S(il)  is  perfonned  for  the  removal  of  mm-malii 
fibrous  or  cavernous  tumors  which  originate  from  the  base  of  the| 
fill  rhe  luisal  part  of  the  pharynx  (nawipharyngeal  space"),  and  force 
selves  into  the  niaxillan'  .sinus,  or  tlirough  the  sphenomaxillary  fo-sa 
the  temporal  fossa  (reiroma.'d''tiri*  tiniiors). 

By  relieeling  a  |Kirtion  of  the  upper  jaw  upwanl.  which   has 
sawn  through,  hut  which  remains  in  conne<-lioti  with  tJie  .soft 
the  tumor  is  eompli'lely  exposed,  so  that  it  can  lie  cut  off 
base  of  the  skull  with  a  knife  or  scis.sors;  this  portion  of  the  upi 
in  thvu  replaced  and  the  akin  bt  :»ututt-d  over  it. 


A.  O.  Wi[ip»m.) 
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V'"<»n  LangiMibock  piixtM^Is  as  folluw.s;  1 .  An  fxtcrtull  inrisinn  is  made 
iJoWTi  to  the  lK>ne  in  tlie  form  of  «  curve  frmn  llie  external  angte  of  the 
nost-ril  to  ihe  ruHliHe  (if  the  zypomaiif  art-h  i  Kig.  2M). 

2-  The  tiiseriion  of  lite  uiaweter  muscle  is  separated  from  the  lower 
pia.»nP'"  '^^  ^^^  nialiir  lione  portion  of  Ihe  biicciil  fnsc-ia, 

:-5_  After  the  lower  jaw  has  tjeen  pressed  dowiiHiirci  h\  a  ^ag  inserted 
at  tJie  angle  of  the  moiiih  on  the  h<'althv  sidr,  ihe  right  index  finder  is 
forcr^^i  into  the  spheniitnaxillar)'  fnssjt  Ix'twef^ii  ihe  linitor  and  the  iippiT 
janw  *ind  then  ihroiigh  tin-  ilistenditl  spheiinpiilHtine  foramen  as  far  as  the 
liarc-s;an  elevator  is  carried  alonfj  the  Hri^^r,  and  on  it  u  line  nietacarjjal 
SA-w  i»  introduced  into  the  pharvnx.  The  left  index  iinjjer,  introduced 
frona  itie  moulh  into  (he  pharynx,  catches  tiio  point  of  ihe  saw. 


Fn.  MM 


Fto.  ViS 


^^ 


I  lor  tiM  loaipufw]'  t* 
■mMrMt  nuilU. 


DtJOCI  ul  Um 


Viiri  l.rir^Krtilirck'*  vprnitioii  tnt  the  teta- 
|i'>mr)'  cicKiaii  of  ill"  miprriur  mnTilla:  a,  b 
tKic.  ::U4».  Ibp  ^Kl^mol  ititn  liirl«lon;  e.  tba 
Kyvi^^iii'i*^  nrrli  it  Ui*l  iulwii  thniUKh  fTiiiu 
M'tlhtii  iiurwiinl;  •/,  iinxl,  lhi>  (mmtiirl  prnrnm  of 
the  maLsr  bunc  L^  M<v^riyl  with  il  luctnoBrval 
Haw  i^n  Inr  ti>  fLCiJ  lul.ii  f  h«*  itifrrii'i  nrlilt.fil  fUnvlTT, 
tlic  rirhiUil  \>\n!f  ul  ili»  t('l<>rEtir  maxilla  oa  far 
aa  The  liirr>'niiil  h-^im  cliiwly  IxOotv  Uie  locrynial 
C<i)n>.  iiiiil.  Ittiiilly,  thu  iiiiLtillr  fd  thr  iiiinnl  pro- 
CAW  nf  thn  KUpcH'T  iiiitaillH.  lu  fnr  ii*  cbn  itiuiil 

txjnr*  n.rf'  (l|vi(l«>l.  Thocoiitcnu  «f  the  liKTryoial 
chiihI  ■liriiilij  |j«  rutftittly  viiarilral  frum  injury; 
b.  tinrlnoriciil  clivUnii,  wlrh  a  tnw,  ndh*  iiupcrior 

niKiilla  utxiva  Uie  iilvWiir  t)r<K«*"  i^*  Tiu-  tu 
■jhJ  iulo  Ihv  [lyrifomi  apariim. 

.    "     ■  lorizotital  division  is  obtained  h_v  snuinfj  the  up|K*r  jaw  alwve  the 

**^   "*'*».rprfKt\'i-tusfarttsaiKl  into  the  pyrifunti  a])er1ure  (  Ki(j.  205.  A).    In 

*''P^5^**«n8  on  the  ri^rht  upj)cr  jaw.  the  left  index  iinger  is  forced  into  the 

^'^^''Inn-  Utssn.  ami  the  operator  saws  toward  it  from  the  na'^it  passage. 

'    ^Inke  the  exiemal  incision  ilowii  to  (he  Ikiiic  in  tin-  f4)nii  of  a  cnr\'e 

\rOft\    j^^,  ^^^j  ^jj-  jIj^  ^^^^  along  tlie  lower  orMtal  mai^in,  meeting  the 

It  ^^'^  '"*''^'""  f^*  *''^  zygomatic  arch  |,Fi^.  2l)4). 
■   After  the  externa]  lower  angle  of  the  orlnl  and  the  aiijrie  hetween 
v^*  '^iiipiirid  and  die  frontal  pn><-ess  of  ihe  inidnr  iMine  have  lieeii  freed 
tP*1  Uie  soft  parts  liie  zyponiatie  arch  is  sawn  Ifiroiigh  in  die  middle 

tioiu  «iiliin  outward;  next,  the  frontal  pro«-e.-vs  of  the  malar  bone  as  far 
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as  ami  into  the  iitfprior  orbila!  tissiirr.  the  orbital  platr  of  the  »pp< 
as  far  as  the  lacrynml  bone  closelv  below  the  lacrynial  fossu,  uml,  fi 
the  middle  of  the  nasal  proerss  nf  the  upper  jaw  as  far  as  the 
bone  fhviciei]  with  ii  iiictjji-arpal  saw,  'Hie  orgam  which  coiistUu 
lacniual  duct  should  be  protecte^J. 

7.  Hy  means  of  an  elevator  insertecf  under  the  nialar  bone  the  e 
piece  of  the  upper  jaw  is  liftKl  up  toward  the  median  line,  like  ti 
of  (I  Iwx.  The  sutiind  ronnectioii  belwrt-n  die  nastd  inmc  and  the  i 
Jaw.  in  most  eu.ses.  breaks  Jiiriii^'  this  maneuver. 

8.  With  a  broarl  elevator  the  tumor,  now  laid  hare,  is  lifted  out  i 
sphenonuivillary  fossa,  and  the  base  is  rielftehed  from  the  under  si 
of  the  .skull  with  a  knife,  scis.'ioD*.  or  ihennoeaiitery.  Finally,  die  re; 
portion  of  dte  upper  jaw  is  replaced  in  ils  former  position  and  th( 
is  eloseil  by  sutures. 

AdeDoma.— Adenoma  bleeds  so  n-iulily  u[)on  exainlnalion  ^ 
pn>be  that  .sareoma  is  at  onee  suggested.  A  niien>seo])i(-  examin 
however,  reveals  the  tnie  eharaeter  of  the  growth.  This  type  of  I 
grow-s  from  the  septum  or  the  ethmoidal  re^^ion  and  pn.Mlni*es  ra 
increasing  nasal  itlenosi:*.  Adenoma,  like  polypi  and  papillomatt 
a  strong  tendcney  tn  reeiir  unless  eompletely  removetl.  It  consist 
simple  hyperjjiasia  of  gland  strueliire  having  its  type  in  the  acinr 
tubular  glanrls.     It  jiIho  lia.s  a  temleney  to  maligant  degenemlion. 

Treatment. — The  treuliui-ti(  .should  i-onsLst  in  the  total  removal  i 
tumor.  In  order  to  insure  this,  its  base  should  be  cauterized  or  cut 
The  bleeding  which  attends  the  removal  of  adenomata  is  conside 
but  may  be  readily  conlrollcd  by  a  nasal  tampon  of  bismuth  gauze. 

Ljnnphoma.-  I^ymphoma  of  the  nose  is  ehanu-terized  by  a  at 
mu.ss,  pinkish  reil  in  color,  and  less  den.se  in  consistency  than  fib 
It  is  not  common  and  a  nii(.To.*:'opic  examination  is  neees.sary  for  a  p< 
diagnosis.    The  trealment  is  tlu-  same  as  for  pi^lypUH  and  fibrom 

Angioma. — Angioma  of  the  nose  is  rare  i  Harry  Kahnl.  and  co 
of  a  distention  of  existing  bloodvessels  rather  than  of  new-fonned 
Acconling  to  1).  Uradeii  Kyle,  the  distention  i.s  due  to  changes  i 
walls  of  the  bloodvessel  from  dehcienl  nutrition  rather  than  to 
ciiiif^siion. 

SymptflDiB.^The  .^symptoms  are  thase  of  more  or  Icm  n«.'*al  obstru 
epistaxis,  and  a  reducible  and  pulsating  tumor.  The  nasal  ohstn 
b  proportionate  to  the  size  of  the  growth.  Pressure  upon  the  gi 
mafenally  reduces  ils  size.  The  pulsation  is  greater  when  (he  ( 
is  attached  to  a  large  artery  than  if  it  is  attaclied  to  a  vein,  whe 
pulsation  Is  much  less  ami  the  color  is  blue,  whereas  if  it  is  conn 
with  both  vein  and  artery  the  color  will  be  a  dark  red. 

Treatment.-  'I'he  treatment  eon5ist>  in  strangulation  at  the  bt 
the  (nmor.  The  object  of  the  strangulation  is  to  cnu.se  cU»sure  i 
blood ve."*sels  which  supply  the  tumor.  If  ihe  slrangidalinn  is  perfc 
too  (piickly  ibe  ves.sei.s  will  not  close  and  hemorrhage  from  their  at 
ends  results;  by  gradually  tightening  the  wire  loop  the  vessels  clos 
bleeding  does  not  follow. 
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The  palvanocnuten'  loop  is  also  adapted  to  the  removal  of  these 
pomhs,  when  easily  accesslhlc  and  i>cdnnciilale<!,  as  it  sears  over  the 
tnds  ui  Ihr  vessels  and  prevents  ftidiwcpicnt  hetrmiTha^e.  When  the 
^rowih  h  sessile,  silk  lij^atures  may  be  passed  ihrouijh  it  and  lied,  (hus 
stmnjfuhitinj;  a  porlioii  with  each  lifjatuiv.  focaine  anesthesia  by 
injecliun  is  all  that  is  net-essary  for  either  of  tliese  procedures. 

Osteoma.-  ( >steoma'  of  the  nose  and  the  accessory  .sijmses  is  rare. 

It  mav  occur  in  any  of  the  aceessoiy  sinuses,  but  is  more  eominnii  in  the 

'ninial.      It  may  invade  the  nnsa)  aii<l  orbital  cavities  when  growiiu; 

fn>ni  the  sinuses.     It  sometinies  springs  from  the  inferior  turhinaied 

hone  and  oceludes  the  nasal  chandlers.     Cases  have  been  reported 

in  ivbich  the  tumor  had  iti>  origin  in  the  nasal  proc-ess  of  (lie  su|>erinr 

■HLxilla. 

Pathology.— Osteoma  is  usually  composed  of  dense,  compact,  can- 
^lj<iiis.  hiirnv  tissue  on  a  eoiigenital  or  postnatal  matrix  of  o.stei>i*la.stn, 
Mri  usually  has  its  growth  from  the  periosteum,  thonph  it  may  grow 
fii>i»i  die  mnliillarh-  |H)rti(in  of  (he  Imru*,  Some  osttHHiiata  are  soft  and 
ipc*r)gv-.  with  a  (U'lise  ntpsule  of  l>one,  wlnle  others  are  dense  throiiffhuul 
l«;ir  substance.  'I'he  spongy  lype  oet-iirs  most  frefpiently.  They  are 
in  a«ome  instances  pedunculated,  the  peiliele  Iwing  eompose<.I  of  either 
sp€z>ngy  bone  or  soft  connective  tissue  and  mucous  menibranr.  They 
Taj-^-  from  the  size  of  a  small  walnut  to  that  of  a  poose  epp. 

S'JiuptAliU--  As  the  nasid  chainl>ers  an'  iisnallv  invaded,  nasal  obstruc- 
tion  is  a  pnmiineiit  symptom.     The  ^'rowtli  of  liie  tumor  e.Kicriialty 
pr«:»*luees  more  or  less  marked  defonnity,  and  In  some  instauee.s  the 
ws«^ mblance  to  horns  is  so  great  thai  the  cases  are  referre<l  to  as  "liorneff 
D*^*^."     In  some  instam-es  (hey  pre.sent  the  "  f rnj^-faee"  type  of  eounte- 
"■■  ice,  es|>e<-iallv  when  lioth  sides  of  the  no.se  are  involved  in  the  region  of 
•^   ijifra-orliitai  ridge,  as  in  O.  J.  Stein's  cose.    Palpation  of  the  lumop, 
*™^ther  intranitsal  or  extranasal,  yields  a  sen.se  of  bony  hardness.    The 
"*^0''nal  duel  may  l>e  fM-chideil.     Tlic  nnicons  metubraiic  <'overing  the 
""••»r  is  usually  (Mile,  thin,  and  not  ero«led.     Traiisilhiniinati(U]  of  ihe 
"^•■"^illar^'  sinus  may  show  ol>9tniction  to  the  rays  of  light.     If  constant 
'•Ut||  hrealhing  is  present  it  gives  rise  to  epipharyngeal  catarrh.     In 
^*'«f|*s  case  there  was  inability  to  rotate  the  loft  eye  inwani.     There 
r~*   external  diveip'nee  of  two  lines,  the  ])Upil  was  widely  dilated  and 
^^J,  and  did  not  respond  to  either  light  or  accoinnKKlation.    The  fundus 


*IM( 


•lonnal. 


*«.(nwBi8. — The   diagnosis   is   largely   l>a.sed    upon    the  uucrosa)pic 
^''^liniition  of  (he  tissue. 

^^^atment. — In  rases  of  .syphilitic  origin  the  iotlides  are  of  value.    The 

."^^Jval  of  the  hniiy  growth  is  usually  the  l>est  treatment.     The  tech- 

l'***  of  the  ojwralion  varies  with  each  ease.     Boenhiiupl  reported  23 

^^^'^^  in  which  the  tumor  grew  from  the  frontal  sinus,  in  11  of  vvhtcli  il 

****>»unicated  willi  the  eranial  cavity.     It  is  obvious,  therefore,  tliat 

j^.      '**»  tod*blad  la  Dr.  Otto  91«n'»  popor  on  SymtnoliMnl  OBteomm  of  the  Nuaa  lor  moat  at  Uia 
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osieoma  of  Ihis  region  Is  the  most  serious  from  a  rHnical  and  surgical 
poiril  of  view. 

Iti  lliP  ntniovai  of  n.ste(>ina.  if  llicrf  is  iin  j>«lirl<',  it  is  hrttcr  to  pniicloate 
Um'  tumor  rather  thun  to  attempt  to  vUiavl  or  ilrill  into  its  substance, 
a-s  it  is  ofttMi  so  livnsf  as  to  resist  the  ins(niinents. 

In  one  of  iiiv  caws  of  osteoiiiu  of  the  ejiipliarvtix,  tiie  |Hi.sterior  rlioHiiu' 
were  foiiipU-telv  lilm-ketl.  The  lioiie  was  «»  lU-nse  tlmt  it  eoiil*!  not  l>e 
removed  with  a  i-hiaei.    The  only  instrument  tliat  would  penetmte  it 

Fic.   306 


Lipoma  o(  llw  Up  «(  t>i*  nose.    <  Pynnhon'e  v»w.) 

wan  a  In-pliine.  With  this  a  lBrf»t'  [Mirlioii  of  the  tnmor  was  removed 
through  tiie  mwe.  and  nasal  respiration  was  -succe^sfnllv  reestal>Ush«i. 
One  year  later  tlie  nasal  ocohision  returned.  This  case  should  iiave  been 
treateil  by  lemponin'  resection  of  the  superior  maxilla. 

Lipoma. — I-ipoma  of  the  nose  may  he  external  or  internal,  and  is 
nsuiilly  pt!iduk>u.s.  When  external  it  f:enerally  affects  llie  ala*  of  the 
nose,  'ilie  case  illiistratf^l  involves  the  tip  of  the  nose  (Fig.  30C).  The 
trealnienl  t'ousists  of  ihp  excision  of  the  growth. 
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C»rcinoin».^'ftrfiri(mia  of  the  iH)Sf  is  iimw  rare  than  Harcumu,  unt( 
lj*st.iftlly  begins  in  the  anterior  portion  i>f  the  nasal  slructtin-s,  at  which 
jx^iiil  then-  is  the  greatest  phvsiolo^ifal  irritalion. 

.Diagnosis. — The  diagnosis  is  based  upon  la)  the  presem-e  of  mi  iii- 

texise  insular  loneinaiing  pnin;  (ft)  a  mupopunilnii  srrnption,  which 

if     uJc«ration  is  present  is  aduii.\e«I  with  blood;  (r)  the  [■.fiann-teristir 

osc^nii  or  stench  of  riim-er;  {d )  nasttl  stenasis  more  or  less  irmrkei  I  Hr(-on]- 

\^S  t«J  tlie  stagiMii  which  the  disrasr  is  nb.sened;  {e)  impairment  of  vision 

«     th^  ethmoid  cells  are  involved;  (/)  ulwration  of  the  growth  if  in  an 

■''J'^'"*«-nced  stage;  and  (*/)  carhesia.     (A)  In  addition  to  ihc  foregoing 

tiini^jal  sj'mptoms  it  U  usually  necessarj'  to  remove  a  portion  of  the 

!'^-*'X^'th  for  microsi-opic  examination.      I>.    Bra<h'n   Kyle  prf)[vrK'  calls 

'**-*'»ation  to  tlie  ni*essity  of  oh.scn-ing  two  prtrautioris  in  .strciiring  ilie 

F*^^<^*inien,  namely:  (I)  'ITiat  there  dioidd  be  as  little  laceration  an^l 

"*  "^-Sfclion  on  the  [hiiIh  as  |>os>iLh)o;  (2)  that  the  portion  removed  shoiild 

^^^     involve  dirwtlv  the  ult-enited  area,  which  will  contaiti  iriflammalory 

**  *  ■">  i^'onic  connective  liisue,  and,  as  poini«l  out  by  J.  HIaiKl  Sutton,  ihlt 

^*^  *^ot  be  diiferenliated  from  sarcoma  or  from  u  simple  inflammatory 

*^*-*Ocss  with    iilccnition.      If,    however,    (he  sprrimen   in  taken    rarly. 

^■'~*iv  nhvration  has  fn-curred,  thi>  soun-e  of  error  may  bo  ohviat<sL 

**«rognoiii.  — 'Ilie  prognosis  Is  always  grave. 

I      *-~*^itment. — The  surgical  treatment  of  carcinonia  of  the  iiase,  except 

P      *-l^c  very  early  stage,  is  contra-indicated. 

i^t^he  palliative  treatment  consists  in  the  local  application  of  orthofomi 
P*'^%'~<Jer  to  ease  the  pain,  and  Imal  applications  of  dilute  hydriM-hloric  iM-id 
|P^^«"1     fonnalin  to  the  ulcemtctl  areas. 

^ATComa.  '.^KOtna  of  the  no.sc  xa  of  aIow  gmwth,  and  is  Ic-^s  tualig- 
t  ihat  sarcoma  in  other  parts  of  the  IkxIv.     Unlike  caR-inoum  it 
»jn  most  often  Ijefore  the  fortieth  year  of  life,  and  is  not  uncommon 
*       »  tifjinry  an»!  <-hiJ<lhootI. 

X>agnorig, — 'ITie  diagnosis  U  ha.sed  upon  (a)  progressive  nasal  stenosis; 
**>  amueopunilenl  nasal  sei-retion.  which,  in  the oilvanceil  stage,  becomes 
**-*»Kuii>oient ;  (r)  more  or  less  slight  pain  in  .strong  contrast  to  the  intcn.<te 
T**->»i  in  can-inonia;  iit'i  the  age  of  the  [talient.  if  Ih^Iow  forty  years,  Is 
^}^*^  *>f  (iiagnostic  significance,  though  carcinoma  occasionally  occurs 
""^•ore  this  ag<';  (r )  finally,  the  <hagno.sis  mu.5t  Ik*  maile  by  .submitting 
^P^cimeii  of  the  grott-th  to  microscopic  examination. 
*^^»gilosu. — The  progno-iiis  is  grave,  though  not  as  grave  as  carcinoma, 
'**-*»"i  openiled  upon  early  there  is  a  fair  chance  of  rwoven.'.  In  one  of 
'"y  (*^<«5  operated  on  by  Ollier's  methorl  (Rg.  2o7),  there  has  been  no 
'^^''^Tence  of  the  .sarcoma  after  six  years. 
,^*ft»tni«nt. — The  treatment  in  the  early  stage  is  surgical,  especially  in 
^*'  of  the  slighter  malignancy  of  nasal  .sarcoma.  Tlie  growth  may 
^  t^raoved  with  a  curette,  or  galvanocautery  through  the  na^  orifices, 
w,  \f  exirnsh'e,  an  extenial  o|}cmtiot)  may  Iw  nx|uired. 
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outer's  Opffo/ioH.- -ITiis  operation  is  prrfnrmwJ  tirwler  genprn!  ane^ 
thesia.  with  the  hi>ad  of  the  piLtJi'tit  lian^^'in^  over  the  end  at  thf  luhlai 
in  Hose's  (wsiliun.  Posinasul  tampons  shouUl  \ye  introduced  to  pre-' 
vent  4Titmnce  of  blood  into  the  epiphan'nx  and  Inrj'iLX.  An  incision 
extending  from  the  left  ala  of  the  nose,  upwan]  over  the  bridge,  and 
thence  downwarfl  to  the  riftht  ala.  shonli]  \tv  made  (hrou^fh  the  cutaneous 
tissue  (Fig.  207).  A  (Jipli  snw  should  then  he  placed  at  the  Uriiipe 
of  the  nose  and  all  the  nony  structures  ninnjj  the  ctilancous  incision 
severed. 

The  nose,  thus  leniporarilv  reswted,  is  then  turned  downwanl  over 
the  mouth.  This  having  been  done,  the  gmwlii  shiiuld  l>e  enucleated 
by  blunt  dissection,  if  possible,  or  if  this  cannot  be  done  it  jshould  be 
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OlUtu's  inoiaion  lor  expoAinc  the  nawbl  eavitiM  far 
u]»rttUvB  iiuriNMM. 


Laural  vtiv  of  Ui*  oilier 
iiiriidori. 


removed  by  dull  curettage.  A  sharp  curette  should  not  be  use<l,  as  it 
teMVP.s  the  lyiiiphalic  vesjicj.s  open  anrl  may  ciiuwe  septic  infection  and 
extension  by  liiettisla^ls.  Hemorrhage  may  l>e  considerable,  hence  the 
postnasal  tatnpoiis  introduced  before  beginninfj  the  operation  serve 
as  bases  agnlnst  which  strips  of  ^au/^  may  be  packed  to  check  it. 

In  my  case,  ilhistrated  in  Figs,  207  and  2ttS,  the  hemorrhage  was  very 
profuse  and  neeessitatwl  the  use  of  normal  .'ialt  em-miila.  llii'  (ranshi- 
sion  of  normal  salt  solution  would  have  been  better,  but  as  arrangements 
ha^l  not  Ix'en  nuide  for  it  the  enemata  were  subsiituted.  This  patient  was 
tliirleeti  years  oh!  wlien  I  first  s;iw  her,  acid  was  fcmrleen  when  I  [>er- 
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formed  the  Oilier  operation.  She  is  now  twenty-two  years  of  age,  and  is 
free  from  the  growtn.  Bony  sequestra  have  been  removed  from  time  to 
time,  and  but  little  ozena  is  present. 

Having  removed  the  tumor,  the  incision  should  be  closed  by  sutures, 
and  the  tip  of  the  nose  raised  into  position  and  fixed  with  adhesive 
strips.  The  stitches  should  be  removed  on  the  fifth  day.  The  nasal 
wound  should  be  packed  with  gauze  impregnated  with  bismuth  or  the 
compound  tincture  of  benzoin,  to  prevent  decomposition  and  sapro- 
phytic infection.  The  intranasal  dressing  should  be  removed  and 
renewed  daily. 
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CHAPTER    XIV 

KPISTAXLS   (N.VSAL   HBMOURHAGK).     RHINOSCLEROMA. 
FtlRUVCHLOSIS.     SCRKW-WOHMy 

EPISTAXIS  (^ NASAL  HEMORRHAGE) 

Ki'isT\xis  is  H  im«al  tifiimrrKap*.  that  is,  a  Meeding  from  the  interior 
of  (lie  ii<),sc.  While  tlie  hcmnrrhnpe  is  usually  froiti  llie  anterior  portion 
of  the  .*K.'ptiHU  ('.H)  per  cetil.  of  the  cases,  apconliiij;  to  Cassell>erry),  it  tiiay 
OTftir  from  niiy  [wirtioii  of  the  niisfil  mucosa,  'i'hr  blrrHiii);  is  not  often 
sfrious  in  fhanu'ter,  though  sevt-ml  (Iraths  have  occurn-d  tlMTpfntin.  Il 
is  most  seriaiis  in  bh^eelrrs.  or  hemophihars,  and  in  arlerinsflfrosis. 
valvular  ht-arl  lesiiin  (ri^ht  side),  sjircunia,  «iid  pn-Ksure  on  the  veins  of 
Ihe  neck  by  aneurysm,  limmhowle,  and  Intratlioracie  turnora. 

Etiology. — («)  Anleri(hr  defle<'lir)n  of  the  septum  is  the  predisposing 
cause  of  hemorrhufje  iu  a  lar^  majitrity  of  the  cases.  This  portion  of 
the  septum  is  nctdy  supplied  with  IiIimhI  fn)ru  the  scpln!  nrterj',  a  hranch 
of  the  sufHTJiH'  eorouan'.  anil  is  e-xposeii  lo  the  iiiLMiiig  eurn-nt  of  air, 
which  is  often  loaded  with  foreign  particles.  The  air,  furthermore, 
dries  the  .seeretions  on  the  anterior  portion  of  the  septum,  espe^'ially 
if  it  Es  delieoted  in  this  hn'ttlion.  The  rueinhntne  is  (piite  (liin  iu  this 
are«.  Slight  ertwion  of  the  mucasa  readily  gives  rise,  therefore,  io  nasal 
heriiorrhajie. 

(t)  Catarrhal  inllainination  causes  chronic  hyperemia  of  the  mucous 
memhrane,  hence  the  iiicreasi'd  supply  of  blood  ui  the  parts  contriUute-s 
to  the  cpi-slaNis. 

(c)  A  number  of  febrile  diseases  are  often  attended  bv  epiataxi.*;. 
The  diseases  most  cDuniiouly  thus  characterized  are  typhoid  and  flipli- 
theria.  ''Black  diphtheria,"  or  heniorrhagi<'  njLsal  diphtheria,  Ls  at- 
tendi'^l  with  a  dcstruflive  degeneration  of  the  nasal  nnicosa,  siibinucfHis 
hemorrhage,  and  epistaxls. 

(rf)  The  veins  on  the  anterior  portion  of  the  septum  are  sometimes 
varifosed  and  jfive  rise  to  heniorrbage, 

(r)  Ohstrurtion  to  the  portal  circulation  may  be  attended  by  nasal 

hernorrhaKP- 

(/)  Suppression  of  the  menstrual  flow  and  a  severe  hemorrhoidal 
heinorrhap^  is  sotnelitnes  attemli^l  by  a  vicarious  nasal  liemorrtiage. 

(y)  Truuituitic  epistaxis  nuiy  result  from  picking  the  nose  with  (he 
finger  nail  or  violentlv  blowing  it.  Intranasal  siirgeri*  is  frtYjuently 
followed  by  severe  na.sai  hi'jiicirrbage.  This  is  especially  true  after 
operations  upon  the  middle  turbinate,  the  ethmoidal  cells,  and  tlic 
"swell  bodies"  or  erectile  tissue  of  the  inferior  turbinated  ImhIv.  The 
(2S2) 
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middle  turbinated  and  the  ethmoidal  cells  receive  a  generous  hitioil  sup- 
plv  from  the  aiiterior  htkI  po.stf rinr  dlimoid  arteries  (Plate  I,  Fig.  I). 
Extenial  viulf  lut  to  tht  iiom-  is  often  f(]|l()U'td  bv  epislaxis  or  the  »x>alled 
"bloody  nose." 

(A)  A  perforating  uleer  of  the  septum  frequently  ^ives  rise  lo  epis- 
taxis.  liie  vc-w!  walls  are  I)nikcn  [jnwn  in  the  rlestnictive  process, 
and  t})e  };ranulation  tissue  upon  the  bonier  of  th<-  |>erforaliun  bleeds 
upon  slight  cau.se. 

(i)  Certain  ctjnsliliitiimal  diseases,  as  hem nph ilia.  Hripht's  disease, 
purpum,  scorbutus,  chlorn-iiua,  leukemia,  iiitd  arteriowlerosis.  ore  ehar- 
aeton7.ed  by  nusiil  hemiirrliuf^,  fiirol>vious  rea.son.s.  Syphilis  iiriH  tuber- 
culosis of  the  nose  also  give  rise  lo  epistaxis, 

(y)  Sarrnnia  of  the  nose,  like  sarrnma  elsewhere,  is  often  attended 
with  hi-irinrrhage. 

TrMtment.-  The  treatment  of  iiatsal  hemorrhage  in  most  cases  is 
VPrj'  simple,  U.S  the  l(K-al  applieation  of  coc'jLine  or  <if  aitrenalin  readilv 
stops  it.  In  oilier  tase-s.  however,  when  the  cause  is  a  eonstitiitional 
ili.tea.te,  a  growth  pressing  on  the  veins  of  the  neck,  or  when  the  trunk  of 
one  of  the  larger  septal  arteries,  as  the  anterior  ethmoidal,  is  severed  in 
an  ihtraniisal  operation,  (he  bleeding  is  not  so  easily  checked. 

The  liemorrhjige  may  iisiuilly  Ik-  (■lircktMl  liy  one  of  the  following 
procwlures: 

1.  Hoi  nasal  irrigation  is  ([nite  effective  in  many  of  the  eases  when 
the  cpistaxis  is  not  due  to  souie  grave  disease.  The  temperature  of  the 
water  or  nonnal  salt  solution  should  be  as  high  as  can  be  tolerated,  or 
aUiut  1;^)°. 

'J.  Kx*-water  may  also  be  injectetl  Into  the  uose  with  advuiitage  in  o|)er- 
ative  hemorrhage  while  the  piitient  h  under  an  anesthetic.  ( )nlv  two  or 
thrtfe  injections  of  four  ounee.<i  each  shiMilil  be  used,  as  a  greater  i|uafitity 
might  [irfKhu-e  soriiiu.s  «h<x-k  to  the  brain  by  sudden  or  exces-sivc  <liilliiig. 
I  have  fn-tjurnlly  resorted  to  this  method  of  treatment  al  the  close  of 
na^  o|K'rations  when  the  hemorrhage  was  profuse,  with  the  most 
^fratifyiiig  results. 

3.  'fhe  Iwal  applieaticiii  of  ctxruine  or  adrenalin  often  checks  the 
heniorrhagf  when  it  is  of  capillary  origin.  If  t)loofl  clots  are  present, 
the  no>si'  shoulii  first  be  cleared.  The  adreuulin  extmct  may  be  given 
internally  for  its  hemostatic  effect. 

'I.  Hlood  t'hrfs  an-  sometimes  allowed  to  remain  in  the  nose,  with  the 
i«!en  thai  they  will  hnally  clierk  tlie  henmn-bage.  'i'bis  procrflnrr  i.s 
l>a'««I  upfHi  an  erroneous  i<lea.  The  fiUxxl  clots  only  serve  to  .shlckl 
the  bleeiling  area  from  sucli  local  uiedicnments  as  nuiy  be  usnl,  thus 
hilling  tlie  bleeiling  point  from  view.  The  bleeding  usually  continues 
iM-iieath  the  clots,  henre  they  sh(iul<l  be  thoronglily  remove^l  at  onee  in 
onh-r  to  ex|K>se  the  bleeiling  an-a  to  iiis[Mxtii>n  and  to  make  it  possible 
to  apptv  such  local  remiilies  as  iiniy  Iw  di-cnied  necessary. 

Ti.  Antringenl  remetlies,  such  as  the  nitrate  of  silver  in  5  lo  21.)  per  cent. 
K>lutioii9.  may  I>e  made  from  time  to  lime  when  the  oozing  is  [Mrsislent. 

6.  The  application  of  tlie  actual  cautery  has  sometimes  proved  to  be  a 
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sp€^lv  and  effiriont  means  of  rontrollin(j  the  Weeding;  a  flat-pointed 
cliN'tnide  should  Ih-  uswI  at  a  cherrv-nni  lieiit  fcir  this  piirfxise. 

7.  Local  ])iT«»ure  over  the  hlreding  point  for  a  frw  minuCt's  will 
sometimes  rontrol  the  blci-diiif;. 

H.  Tiunpons  in  tht-  nose  should  only  he  resorted  to  in  those  cases  in 
which  the  hltHvling  persists  in  spite  of  all  other  monsurt's.  'HiMr  use,  as 
a  general  ruh",  should  !«■  avnided,  as  thev  are  likely  to  give  rise  to  eonili- 
tionK  favoralile  to  sepsis.  The  nion-  completely  the  nasal  chaml»ers 
arc  packed  with  piuze  the  ppeater  the  dan^T.  Heni-e  a  |HJ»tna.sal 
tampon,  with  one  anterior  to  it,  is  the  most  dangerous  of  all.  This 
methif»<i  of  packing  the  nose  in  r])in(axis  should  he  avoidet]  except  in  an 
extreme  emergency. 

When  Kjeciling  occurs  fmm  the  anterior  portion  of  the  septum,  and 
it  becomes  necessary  to  intnxUice  a  tani[)on.  I  would  advise  the  use  of 
a  Beniav  tampon  cut  into  the  form  of  a  nawl  splint,  as  rreomniended 
hv  Himpspn.  It  absorbs  less  of  the  swretions.  aiirl  is  easily  tntriiiluced 
and  reniov».*d  nitliont  fnriher  injur}-  to  the  diseased  nnicous  niend>rane. 
The  interior  of  Ihe  nose  shinild  lirst  Ih"  rovenHl  with  suhnilrfile 
bismuth  by  insufflation  to  prevent  decomposition  of  the  secretions. 


RHmOSOLEROMA 


Synonyms. — It  is  prohnMe  that  a  rare  lesion  descrii>ed  as  chonlitis, 
chronic  hyperirophica  inferior,  and  what  is  knomi  as  Stoerk's  blennor- 
rhea are  ideiilital  uitli  rhinoJK-leroma. 

Definition. -KhiniHcleroma  is  characterized  by  a  cartilage-like  hard- 
ness and  nodular  enlargement  of  the  nose  and  other  portions  of  the 
upper  air  passajjes.  The  alTecled  ti.s.sue.<t  have  no  tendency  to  ulceration 
or  to  iiiflaiiiinatrirv  rtmcCion  either  in  ihe  g^^wtll  or  in  the  coiiligii<at.s 
parts,  akhnitgh  rhinosclcn>nia  fi^etpienlly  affects  the  other  divisions  of 
the  respiratory  Irnct. 

Etiology.— Hut  litde  isknowji  of  die  etiology  of  the  disease  l>eyond  the 
fart  that  it  is  due  to  a  s[»ecific  microbrganisni,  the  bacillus  of  rhinoscle- 
ninia.  and  that  it  i.s  chiefly  riniliued  to  .\n.stria  and  southwestern  Kurope. 
AlH-)ut  S()0  cjises  have  been  nep«->rteil,  nuci  of  these,  about  2t)  occurred  in 
America,  but  a  large  majority  of  these  were  liorn  in  Poland  and  Au.slria. 
It  usually  ln-gins  in  youth,  an«i  most  cases  are  observed  between  the 
ages  of  fourteen  and  forty-live.  Scn  seein.s  to  lia%'e  un  influence.  Heredity 
.leeuis  to  be  a  negative  factor,  though  there  Is  apparently  a  family  pre- 
disposirioii  to  the  disease.  Il  is  now  generally  regarded  as  a  contagious 
disea.se. 

Bacteriology.— The  hard. eartilage-likenodule.'imay  affect  the  skin. and 
the  mucous  menibntne  of  the  nose,  phan-nx,  larynx,  anil  tnn-hea.  They 
.spread  with  greater  freedom  in  the  mucosa  than  in  the  skin.  The  hare], 
nodular  mas.ses.  or  phones,  contain  the  eneapsulatetl  Iwwilln.sof  rhinoscle- 
roma,  which  is  similar  to  Frie<|lander's  bacillus,  though  the  latter  is  not 
always  encapstdaled.    The  hacilhis  of  rhinaselemma  is  more  rod-shaped 
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and  stains  by  Oram's  metlKKl,  is  motile,  mm-sporr  Ix^nrinp,  and  ni^robic. 
It  always  has  u  ctiixsule  in  t-ullure,  as  well  as  in  tlie  lissues.  It  ticcurs 
ninply  atui  in  pairs.  (Iclntin  jilsili's  show  ycilowish-wIiiU'  gmntllar 
l»«lies  in  two  or  ihnf  diiys.  In  gelntaii  tubt-.s  the  pn>w(h  appears  alonji 
tbe  needle  trat'k  ad  a  whitish  gmntilar  line,  with  an  almost  hetnlsphericat 
devation  on  the  surface.  'Hie  growth  in  the  liilie  has  the  uppi'Hnince 
of  a  round-headed  nail.  Wlien  grown  npon  a^Hr  it  a(ipi-ai\s  as  a  dirty 
M'hiiUh  moist  layer  on  either  side  of  die  needlf  track.  On  pnlatt)  the 
growth  is  ereaniy  white.  It  ^'rows  mther  rapidly  at  u  leiuperature  of 
.7"°  r.     It  is  pathogenic  for  mire,  gnincH-])igs.  and  ralibits. 

Pathology.'-The  hislologieal  chaiij^'es  ai-e  inflaniiniilory  in  (.'Iiaraoter 
1/iri  uMially  l>ej;in  on   the  nasal   septum,   trachea,  or  larynx.     In  rare 
"ij^  ra  nei's  die  reverse  course  is  piirsutni.    The  .skiri  ;in<|  nujcoiis  menilirane 
"^  tile  nose  as-Mnue  a  snuKilh  iio«lnlar  appearance  of  car1il»(j«^like  eon.^lst- 
'Tacy,  which  pits  little,  if  at  nil,  upon  pn)l)e  pre.ssiire.    The  parts  an* 
^^•^ailivc  to  the  touch,  liut  are  otherwise  free  from  pain.     Kapihi  has 
''»c«^nfd  the  external  appearam^e  of  the  nose  to  keloid,      .■\9c0rding  to 
'-»«^X3cJaIe    (he   affecteil    tissues   eiHi.sist    ]iisloloj:icn]ly   of   certiiiii    lypical 
*'^»T»^ntary  lesions.     The  snhstanfe  of  the  .swelling  is  composed  of  larg:e 
r'^*-a«»Tia  cells,  irrepriarlv  dislrihiitwl  in  all   layers  of  the  mucous  niem- 
.  **■**- 1^*,  and  in  the  .<HtI>nnicoiis  tissue.     Iliey  accouipHriy  the  bIwKlvessels 
j}       ^l"**"  new  porlinns  of  the  jjrowth.     'I'he  plasma  e*-Il.s  do  not  contribute 
*"^=^<.-liy  lo  the  hj-pertrophy,  but  it  is  possible  that  they  become  changed 
P*  ■^t  E_j'  into  spindle  (vlls,  and  then  give  rise  to  llie  formation  of  new 

•         *  *~^  1  larv'  lissiie.    Two  forms  of  n-lruj^rade  uietamoqihosis  twcur  in  the 
_   ^^  "^* »  iiu  (x'Us.     These  may  be  traiisfo]-med  into  swulleii,  hydroipic,  so- 
.  .' '  ■  ^-'^•«-|    Mikulicz    cells,    or    into    hyiiline   <leffenerated    cells,    probably 
rf-.*^*"*  *ical  with  die    .so-t-alled    KiLS-seH's   fuclisinoplnles,  descriiwd  under 
J.       '  •^r-Md    Dt-gcneration.     The    hydropir  <'ells  lie  cIo.sc  together,  have  a 
^,,      ^  ■  »nct   itintour  and  s[M)ii;^y  i-ytophisni  liiluled   into  lar^  ma.s.ses,  in 
_  *^  ""li  there  is  a  smaller  mass  within  a   faivteil  nucleus.     In  this  stage 

„,i        ^  often   see.s  from  six   to  eifihl  bacilli  iri  the  cells  near  the  nucleus 

—  J^^^^^^li  lie  always  at  rvgiilar  distariirs. 

»^^       ^its  staj^e  appears,  however,  to  be  rapidly  finished,  and  when  the 

___        membnine  breaks,  the  Huid  contents,   tojjether  with   some  of  the 

jt"  '*   •li,  tiiiil  an  exil  anil  fill  some  of  the  nearest  lymph  spaces,     Theso 

— ^^^"*-    are.  however,  Jntiuialcly  related  to  the  direr-t  action  of  the  bacilli. 

„.j./^^  ^^Snnptonu. — The  chanjies  ill    the  external   appearance  of  the  nose, 

^^       ?        ■*'  pwsP'itiriR  many  of  the  characteristics  of  keloid,  are,  nevertheless, 

K#'*«^  ^  ^!r  ea.-ily   ililferentiated   fnHU    it   by   the   whole  syuiploni   cuniple.K. 

K  rT"-^    ^^^    lUsne  at  the  lip  nf  (he  nn.se  becomes  infiltrated,  hani.  and  notfular. 

1^^^^^^-    nnae  broadens  and  becomes  firmly  fixed  to  the  face,    llie  tissues 

^J^*^^^^^nie  more  and  more  lbickeiie<l,  until  the  Im-athint;  is  more  or  less 

.^^"^*-  «ided.    The  color  of  the  skin  varies  from  a  n-d  tn  a  bhiish  ifr  bn)wn- 

«_  i«l.     The  skin  is  traversed   by  small   blixxlves-sels.  and  is  usually 

.      *"*~*T,  ihouf^h  it  may  be  finely  wrinkled.     The  exlensimi  nf  the  Kruwtli 

^^~»»lltpf  stow.  rt<|uirin(f  several  months  lo  reach  die  epipharyiuc.    The 

^^^Iwion  often  interferes  wiih  the  movements  of  the  lips,  tlie  fauces, 
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and  the  larynx,  and  ver>'  rarely  with  ihat  of  the  eyes  and  ears.  Therr  is 
ttt»  tondcnry  to  uU-emtion  and  dischar^,  or  lo  edema  and  infiatnmaiion 
of  <*<jritiKi"<>"s  parts. 

I^«ir>'iijrfal  HUMtosis  may  pive  ri.w  to  serious  or  even  fatal  dyspnea, 
oilT<"rwi»f  tlu-  di«-a,se  does  not  nmterially  affet-t  the  geneml  lieahh. 

I>iagnosi8.— I{hinoscleroma  shmild  Ix?  differentiated  from  syphilis, 
i.pitlH-lionui,  ami  keloid.    'I'heiJisfa^  ia  exceed inf;ly  ran'  in  this  rotintn,-, 
lioin-e  il  is  rtaliinil  tn  infer  that   a   suspet-ted  t-a.se   in    a  tmtivi*-horn 
A.ixi<^"caii  is  pmlwhiy   mil   rhinoscloroma,  hut  that  it  is  either  syphilis. 
epitl^*'''""^'^'**'"'*^*'^"''!-      [Ihlnoseleronia  pre.seiitsn  hartl,  niKhjtur^Towlh, 
^liicli  usually  heRins  at  the  anterior  end  of  the  tiomt  and  spreadji  grad- 
ually 'o  tlif  deeper  re<-es,ses  of  tlie  respiratory  traet,  without  pain,  hut 
with   some  lendrrness  npoji  pressure,  ami  without  tendency  to  uk-er- 
atio'*  "r  inHaiitinaiidi]  of  the  surrounding  li.<»ne».     In  .sj-phihs  there  is 
inHj*'""i'^'''*f,  while  in  epiLhelionia  there  is  pain.  uEceratioii.  a[id  dis- 
fhsi^K^-      ^"  keloid  the  similarity  is  often  so  striking  rhat  it  may  be 
neiH-^^^ary    to   deinonslmtt'    the    ahsetice   or   presem-e   of   ihe  germ    of 
pliiiinscleronm  in  order  to  make  a  differential  diagiiosi?. 

Treatment.^Thu3  far  the  extirpation  of  the  diseased  tissue  has  heen 
trie*!  ■with  negative  results  as  to  the  cure  of  the  disease.  'i"he  sui^ical 
exlirjwtion  of  the  discaserl  tissue  has  iilmnsi  invarialily  l>een  followed 
by  recurrence,  'rrachedtuniy  slitaild  l>e  perforuie<l  when  sufTtK-ation  ts 
imminent.  Thiosinatutn apparently  soften.s  thelisstie((da.s.s),  n.s  it  does 
iti  keloid;  it  may.  llieivFore,  he  of  some  thcrupeulic  value.  A  irliahle 
metliod  of  tn-atnient,  however,  hjis  not  been  discovered.  Fiinidenthal 
suggests  the  injection  of  Coley's  fluid,  as  in  sarcoma.  The  iodides  and 
mercury  have  been  irieij  willi  but  little  success.  The  j-rays  have  Ijeen 
used  by  Erail  Mayer  with  apparent  success,  though  it  is  probable  that  thi.s 
mode  of  treatuicnL  will  jjrove  disappointing,  as  have  all  other  nietliods. 


rmiUNcuLosts  of  the  mose 

Definition. — Ftininfulo.sis  of  the  nose  is  a  .superficial  ab-'a^ess  fomia- 
tioii  which  miiv  m-cur  in  any  part  of  the  no&e,  aud  does  not  differ 
materiallv  from  the  same  process  in  the  other  pnrts  of  the  InMly. 

Etiology. — The  alwcess  is  usually  locatwl  on  the  anterior  portion  i»f 
the  septum.  *'.  c,  that  portion  covered  by  the  vestibular  skin,  anti  is  usually 
due  to  an  injur)',  as  from  picking  the  nose.  One  or  more  furuncles  may 
be  present  at  a  time  or  they  may  otxur  in  quick  succession.  Tlie  hair 
follicles  of  the  vestibule  offer  favorable  sites  for  the  iiife^-linn.  If  lliey 
recur  fretpiently  the  cartilaginous  septuui  becomes  involved.  Recur- 
renc-e  mast  conimonlv  takes  place  in  the  youn;;  or  the  mi<idle-aged, 
especiallv  in  those  in  whom  an  iinpoverishitt  slate  of  the  I)I(kk1  e.\i5td. 
The  infectious  fevers  are  often  attended  with  nasal  furunculosis. 

Symptoms.— There  is  more  or  less  throbbing  pain,  swelling,  redness, 
and  tenderness.    Elevated  areas  characteristic  of  boils  may  be  seen  upoal 
inspection.     When  ihey  are  well  advanced  the  centre  of  the  elevation 
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is  yellowi^  from  the  c-oniained  pirs.  'ITie  pain  is  often  intense,  on 
account  of  the  closely  attached  and  unyietdiitg  nature  of  the  Iksnc 
cnniposing  the  parts. 

Treatment.— I f  seen  early,  In-fore  pus  ffirniation,  (lie  Jipplit-iition  of 
A  5ii  pt-r  cent,  solution  of  ichlhyol  or  a  10  per  cent,  glycerin  .solution 
of  carbolic  acid  on  a  pleilp't  of  cotton  will  often  aliort  the  profess.  If 
pil.s  ha-s  fomit^l.  ihey  siunilil  l»e  inci-stn}  fnjni  within  the  nasal  cavity 
with  a  sharp  liistoun-.  After  im'i.sion  their  cavitu-.s  should  \n-  irrigated 
with  warm  boric  acid  solution  and  the  tincture  of  iodine  applied. 


PHLEOMONOTTS    HHINITIB 

This  is  somewhat  different  from  furuncuhwi.s,  in  that  it  is  an  abscess 
formution  BtTeclinR  the  na.Ha!  niueous  inemhruiie,  'I'lie  <i>nilition  is 
rare  except  as  the  result  of  an  operation  or  other  tnniniatisni.  (See 
Ab8ccs.s  of  the  Septum.) 


FOREIGN  BODIES  IK  THE  NOSE 
•"oretgn  Ijodics  in  the  no.se  may  l>c  anhnate  or  inanimate. 

SCREW-WORMS    Df   THE  NOSE 

Screw-womi-s  in  the  no.se  have  Ix^en  reported  hy  ^^.  A.  (Joklstcin, 
Hal  Foster,  and  .!.  S,  Steele  in  nmst  interesting  and  inatruciive  articles, 
wherein  it  is  shown  that  their  iiiva.sion  of  the  hiininn  Ijcin^  is  not  as 
mre  as  might  Im'  snpposcil.    {irnv  Foreign  BcMlics  in  the  Kar.) 

The  screw-worm  iiy  is  attracted  L>y  a  foiil-suiellicig  discliarge  from  the 
nose  or  the  ear.  and  it  uwil  be  in  the  tio.se  but  for  a  moment  in  order 
to  deposit  it,s  ej^gs.  Dr.  Steel  narniles  a  caw  illustrative  of  ihi.s  point. 
A  milway  engineer,  while  walking  across  the  pla/^  of  a  Mexican  city, 
inhaled  a  fly  into  one  noslril,  which  he  iminediutely  blew  out  thromgh  the 
other.  Twentv-fonr  hours  Inter  fiiliie.f,s  and  pain  U-twecn  the  eyes  wh,<i 
mitcd.  which  increa-sjvl  for  ihn-e  day.s.  when  he  eanie  under  oKservation. 
He  was atrwted  with  syplnlllic  rhinitis  with  necrosis  of  the  nasal  se]>tum, 
which  accounted  for  the  fly  being  attraeterl  to  his  nose.  AUnit  one 
hujidrt-«l  wonn>  wertr  remnveii  with  the  (louche  and  fc)n-e])».  Calomel 
fumes  were  inhahfl,  which  seemerj  to  exterminate  all  that  remained, 
Bfi  they  gave  rise  to  no  further  symptoms. 

Poster  removeii  twohiiiidn'<l  and  .seven  worm.s  from  the  no-w  of  an  old 
Irish  woman  who  wa.s  subject  to  epileptic  fits,  during  which  .she  would 
f;ill  to  the  gouiid.  Following  one  of  these  seizures  she  noted  an  itcliing 
of  Utr  misal  mucosa,  which  wa.s  accompanitvl  by  heatlathe  and  -snee/ing. 
Slio  was  told  that  she  had  hay  fever,  and  largt*  ilo.ses  of  ({uinine  were 
adminiilered.    Two  days  later  (he  noae  began  to  bleed  and  to  give  forth 
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a  very-  offensive  discliai^e.    The  eyes  were  closed  fmni  swelling  of 
subc-iitatieous  tissue  of  the  fuce,  and  »he  was  in  »ui-li  disc-onifort  U| 
she  was  unable  lo  sleep.  ■ 

Upon  ojtaminfltion  the  nostrils  were  found  to  be  entirely  filled  m 
worms.  Inhalations  of  chlorofonn  were  administered,  which  rapid 
remlered  ihem  lifrle-vi,  after  which  thcv  were  wadily  removed  id 
foR-eps.  The  live  worms  cliin^'  with  tenacity  to  the  lissnes  when  fol 
was  applied  in  their  removal.  There  was  gjeat  destruction  of  liss« 
and  the  temjwrature  re«rlied  102°.  lliere  wa.s  a  l>uljfinp  of  the  aiiteri 
part  of  tlie  nose  as  a  rt-wult  of  the  peiietnilioii  of  the  worms  at  this  poii 

(lohlsteiii's  case  was  that  of  n  farm  lation'r  who  slept  oiildcx>i  ' 
a  hammock.  He  wits  affected  with  sj-philitic  rhinitis,  which  ofTerw 
ideal  attraction  to  the  Texas  .screw-worm  fly.  \\'hen  examined,  the 
was  Fciinul  to  lie  lillcil  with  the  egps  of  Uie  fly;  five  liiiiidn-d  were  reinov 
with  the  curette.  The  curettage  was  ihnrouphly  done,  coiisideral 
tissue  iR'ing  removed  with  ihe  eg^fs.  Forty-eight  Iuhith  later  the  potie 
suffered  excruciating  (win  in  the  nostrils,  which  were  completely  occluty 
'Itie  skin  over  the  frontal  sinus  was  red  and  tighlly  drawn.  On  fl 
sixth  day  there  was  swellinj;  over  Ihe  dorsum  of  the  nose  near  its  centi 
This  wa.s  inci.sed  and  considerahle  pus  evacuated.  Several  worms  we 
suhsiipiently  removed  through  this  opening.  ■ 

riiloroforrn  i.s  the  moxi  effective  remedy,  and  may  be  adminislere<P 
inlialaliou  or  in  diluted  .solution  with  a  .syringe,  raloinel  fumes  a 
also  of  value,  but  do  not  act  as  ipiickly  as  cldorofonn.  Steele's  ca 
ghow.s  that  its  effects  were  appan'Ut  after  almut  four  hours,  wl 
chloroform  is  effective  within  a  few  seconds  or  minutes. 

Inanimate  foreign  bodies  include  abiwsi  every  kind  of  inert  subst 
small  encaigli  It)  Ih'  iiilnxhtceil  into  the  nose,  and  some  that  are  loo  lar 
to  Ik  inlnxluceil  into  the  uost:,  ut  least  throu;^h  the  nasal  opening.  O 
such  case  was  under  my  care  and  gave  the  histor)*  of  having  recci*-^ 
wound  thirty  years  previously  from  ihe  explo-sioii  of  a  musket.  Thefl 
eye  was  destroyed  at  the  time.  L'pon  removal  of  the  foreign  l»odv 
proved  lo  he  the  breech  pin  of  the  musket  which  ex|)UMlerl  thirty  ye« 
previously.  The  ma.s.*i  of  iron,  as  large  a-s  the  first  joint  of  the  thuiu 
still  pre-served  it.s  mwhanical  form,  a.s  the  sx-rew  ilireada  and  the  tubul 
space  for  the  flash  powder.  The  cap  pin  was  also  intact.  In  most  i 
stances  the  foreign  body  is  vohmtarily  intnKhiced  by  the  patienL  Vou 
children  have  an  inordinate  de.sire  lo  introduce  such  .substances 
their  nates,  hence  most  cases  occur  in  young  children.  Idiots  ant 
insane  also  delight  in  piitting  foreign  sidistances  into  their  noses. 

The  removal  of  the  foreign  Ko<Iy  may  tie  accomplished  through! 
anterior  iia.sal  opening  without  the  u.se  of  n  general  anesthetic,  thot^ 
in  some  cases  this  may  be  necessary.     Forceps  with  gootl,  grasping 
should  tie  used  to  seize  it  and,  after  dislodging  it,  to  remo\'e  it. 
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CHAPTER    XV 

THE  SUnCICAL  CORliECTION    OF  EXTERNAL  NASAl. 
DEEORMITIES 

TiiE  sur^ry  of  external  <lefomutie.s  of  the  nttse  is  heinu  more  and 
more  relepito<l  t«  rliinolnglsts.  for  vfirious  rrjisons.  rhirf  amonp  which 
are;  (a)  'I'he  rhinolopist  lius  a  mure  inlimitti'  kticnvlitl^^c  of  tin-  stnifturcs 
of  the  nos«*  nnd  can  therefore  more  iiitellijfciitly  roiiscne  aiuf  utilize 
them  in  recoiistnit-tiiig  it;  and  (6)  the  rliinuli>j,'isl  of  modern  times 
is  better  tmincfl  and  more  skilltfl  in  sur^ntal  principles  »nd  practice 
tlian  fnnnrriy.  For  these  and  other  reasons  a  chapter  on  some  of  the 
simpler  nasal  dcfonnitieM,  especially  those  which  ean  be  corrected  by 
iiilranasil  and  sulu-utu neons  routes,  is  introdueed  in  this  treatise. 

Pii.  WW 


TmraMlk  lateral  d^taownwii  or  Uio  nimr  lu  ihc  lifht:  it.  Aeprmmul  l»tl  nMtJ  bonw. 

The  Twisted  or  Crooked  Nose,  -'i'hi-stype  tifdcfunnily  ma/lwdue 
to  the  eonp-iiiral  rnnldi-vcloptncnl  of  the  stnietiires  of  the  nose  and 
fjire.  hut  it  is  generally  catisril  tiv  external  violenee  to  one  .side  of  the 
iRioc.  which  results  in  an  irr^Kular  lateral  displju-enient  of  the  septum 
and  lip  of  the  nose.  The  nasal  bone  upon  ihe  .siih-  reeeiving  the  blow 
may  also  hvdisliK'ated  lalenitly,  or  depivs.scd  (Fig.  21)0,  a). 

The  Author's  Operation. — Ftrst  Operaimtt.^'Vo  correct  this  deformity 
the  M.'plinn  should  iirt-l  l>e  straightened  liy  the  submucous  resection  of 
10  "  f289) 
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the  defnniipf)  rartila^  and  pprpciidicular  plate  of  ihr  rllimoid  hone. 
The  cartihij.'e  foniiiiig  the  rirlj^e  of  the  nose  slioukl  be  left  wide,  as  it  will 
be  netxled  in  llie  thin!  opt'mliun.  If  the  %-omer  is  deformed  il  should 
also  be  indudetl  in  the  subinut'cus  reset-lion, 

Sfroiid  Optratititi. — The  depresserl  nnsitl  bone  (Fig.  209,  a)  should 
bo  fnicliin'd  fmm  it.s  attarhment  and  reset  in  its  iiomiul  position.  'I'his 
should  be  done  twn  or  more  weeks  after  (he  subnmeoiis  rejseciion. 
1'he  leelirii«]iie  is  hs  follows: 


Tn.  no 


Vvi.   311 


i 


Tti«  liitrnniuinl  iiicifiiin  iit  t.ho  lip  oi  thn  Lcifi 
nniMl  trnne.  (;n«  hliidfl  c>f  tho  xirtl  tan^pt  In 
iiiiicrU>il  lliriiiiiili  Hiia  hrltumii  llir  (kin  and  (iio 
niMa]  inuii;  tlin  nlhnr  Rmnp*  thf  r.luiua  ontArlnr 
U>  ilM  enlddl«  turblmavd  body  (n). 


Tint  Stvet  ttvptuin  furcepn  Einapinji  t)ie  numl 
iKiiie  idi  lu  (riKTtun  it  tmliiiiiawr  to  lovlun^ 
In  lu  noiratul  poaiUoo. 


An  intranasal  inoisioii  shnidd  be  made  with  a  small  siMlpct  through 
the  mucous  nieinliraiie  of  the  outer  and  anteni>r  wall  of  llic  iiase  at  the 
inferior  border  of  the  nasal  hone  (Fig.  2|0,  o),  Ilajek's  semisharp  sep- 
tum f>eriost(*n.l  elevator  should  then  be  JntriKhieeii  iliniii<^li  the  ineision, 
nrnl  the  skin  and  periosleuiu  over  the  iiasiil  bone  slripjwd  lotjse. 

The  Steel.  A>n'h,  or  otluT  sloul  seplurn  foreeps  should  be  introduced 
into  the  nostril  thus  prepared,  aiul  one  l>la(le  insiitualed  through  the 
incision  and  between  the  skin  and  nasal  Ixine,  while  the  other  remain.4 
free  in  the  no.se  (Fip.  211). 

The  nasal  l>one  should  then  be  firmly  grasped  Ijetween  the  blades  of 
the  fon-eiw,  and  ro(ar»>d  n|Hiii  the  axis  of  the  blades,  and  the  nasal  Iwne 
eompletely  fraeturetl  from  its  attaehments. 

The  nasal  bf>ne  should  lie  reset  in  its  normal  position  and  held  there 
by  tneans  of  Carter's  lui.sal  splint,  or  an  ititranasiil  eotton  tanip()n  iinpn^- 
nated  ■nilh  powdere<l  bisnuith  until  union  taki\s  place;  lliU  may  be 
removed  in  tliree  or  four  days.  Carter's  nasal  splint,  is,  however,  the 
best  device  for  this  pnqwsc. 
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Third  Operation. — At  a  9tibse(nient  time  the  union  of  the  wptal 
cartilage  with  the  nasal  Iwne-s  shuuld  be  overcome  via  the  na^l  ix>ute. 
The  incision  should  be  inaile  through  the  niiH-oii.s  membmne  and  carti- 
lage, beginning  at  the  junction  of  the  nasal  bones  and  tin-  c-arcilu^nnous 
septum  just  lienciilh  the  skin  at  the  ridge  of  the  nose.  If  the  cartilage  has 
ptvviously  beeti  reniuvtHl  by  -suhiiiuonis  reaectkni  (.he  lower  end  of  the 
incision  should  extend  to  llie  aix-a  of  llie  removed  cartilage  (Fig.  212). 
The  mufous  membrane  on  the  ojiposite  side  of  the  cartiliige  need  not  be 
ittcluded  in  the  incision  unless  greater  mobility  is  to  1h>  thcn-liy  gained. 
'ITir  ineision  shcmld  extend  entirely  through  the  cartilage,  which  other- 
wise will  not  n?iimin  in  the  new  po.'^itidM  in  wliich  it  is  to  be  placed. 

Fush  the  tip  of  tlie  nose  fortibly  l»eyond  tfie  nieilian  line,  and  note 
whetlier  it  tends  to  retimi  tn  its  fonner  malposition.    If  it  does,  aseertnin 
where  (he  point  or  p<jints  of  resil- 
iem-y  still  exist,      if  at  the  floor  F".  jia 

of  the  nuse.  sever  the  attachment 
at  thi!!  point  and  so  conlinne  until 
the  whole  portion  of  the  nose  below 
the  nasal  bones  remains  in  the 
median  line  witluiiit  sijp|iort.  If 
the  vomer  is  still  present  it  .'^honld 
be  fractured  from  the  premaxillary 
Ixme  by  twisting  it  with  the  .W-li 
septum  foni-ps  until  it  is  perfcelly 
pliable.  Having  done  this,  the 
vomer  should  be  reset  and  sup- 
ported in  such  a  position  as  to 
favor  the  conwtion  of  the  external 
defomiiiv. 

If  the  skin  and  cartilage  at  the 
aJa  on  the  side  toward  which  the 
tip  of  (he  niwe  fonnerly  inehneil 
inlerfere.s  with  the  displacement 
towuni  the  opposite  side,  an  in- 
ci'iion  should  Iw  niuile  uC  the  junc- 
tion of  the  ala  and  skin  of  the 
rht'ek,  and   the  ula  and  cartilaf^e 

elevate«l  fr»jin  the  Imiir  at  tlie  margin  of  the  p>Tiform  opening  until 
ihcy  no  longi'r  interfere  with  the  lateml  displacement  of  the  nose. 
Wlien  the  tip  of  the  nose  is  displaced  laterally  a  ercseentie  wound  is  left 
(Fip.  212,  ii).  This  area  may  Iw  allowed  lo  heal  by  granulation  or  it 
may  be  coveird  by  a  'I'hier.seh  gnift.  after  two  or  three  days,  when  new 
pnnuUtiiin  ti.vtiie  hn.l  covered  the  denuded  area. 

The  whole  lower  portion  of  the  nose.  I>eing  thus  rendered  perfectly 
oiatHle.  ftliould  I»e  (ixe<3  in  the  meilian  Hue,  or  rather  beyond  ii,  as  the 
tendency  will  l»e  for  it  to  n*luni  lo  ii.s  former  position.  To  hold  the  nose 
in  its  new  position  the  author's  septum  clamp  (shown  in  Fig.  212,  b)  is 
placed  astride  the  cartilage  along  the  ridge  of  (lie  nose,  the  blades  approxi- 


a-- 


b* 


TfM  naaxl  opllnt  (6)  hold  tn    poaltlon   by  tba 

Mni:lir/r  t^arii  lr>  fixed  hcliinJ  tb«  «Hr     a,  Ibn 
c-irxiriilir  nica  Idt  iiftcr  Ibe  niac  t>  r«Mt  in  Ibe 
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matrcl  l>y  tijihtening  the  inilloil  screws,  nnd  a  stoiit  linen  ronl  Inopcd  ovfr 
tlif  lii.slal  entl  of  the  clump.  The  other  end  U  then  Iix)pe(l  l)ehiii<i  the  ear 
and  the  knot  drawn  itntit  ihe  nnsc  assumes  the  position  He-sired  by  the 
sui^jeon.  The  iiortioti  «f  liie  thrrail  whU-h  ^h's  l>ehinil  the  auricle 
shoiiliJ  be  pass<?d  lliroiij;h  a  small  nibWr  tnW-  to  prevent  it  from  rutting 
the  skin  (c).  'J'his  splint  should  Ik'  worn  for  one  week  or  even  longer  to 
allow  union  of  the  tissues  in  the  new  position.  The  tension  of  the  liwp 
should  l»c  repiliited  daily.  'Vhe  .splint  niav  he  renioved  and  reinst-rti'^l  if 
it  l>eeoiiie.s  neres.sitn'  to  cleanse  the  na-sat  ehainlK'rs.  A  iiandage  should 
be  placed  around  the  head  to  hold  the  auricte  in  position. 

Jlo.    213 


IVmintUit  dvformity  of  tht  far*:  iho  nuM  niid  upper  Up  dktooiited  (k)»nf>Md  In  » 
Lyckidv  ilbaister. 

Dislocated  Nose.  —Violent  force,  as  a  cyclone,  may  cause  the  lower 
portioti  of  ihf  nose  and  ilie  iip|HT  Ijp  to  lM>di.slfK-Hted  downward,  as  shonii 
in  V'lH-  -1  !•  I"  'bis  case  the  no^e  and  upper  lijj  were  liisloeiiteii  down- 
wanj  and  had  uniieil  to  the  tissues  beneath.  'I'he  openings  of  the  nostril« 
were  un  a  level  witli  Ihe  guiiLS,  hence  tJie  no-slrils  were  altnost  completely 
obstructed.  The  trianpilnr  space  .sbottTi  in  Fig.  214  was  filled  with 
scar  tissue,  which  is  shown  dissecte<i  away  with  the  .skin.  The  upjier 
lip  and  checks  were  freely  dUsect«l  looae  ftiui  the  sutures  Introdui^d 


Digitized  by 


.oogle 


THE  SURGICAL  CORRBCTIOS  OF  NASAL  DKFORitirth'S      293 

beginniitj!  at  the  lower  angles  of  the  inHngiilar  wound.  \Mien  the 
siidiiTS  were  [ied  the  erit]  of  [he  nose  and  upper  lip  were  drawn  into 
their  natural  position.  I^rge  rubber  diainape  tuljeji  were  then  platx-d  in 
each  nasal  chamber  for  three  or  four  days  u>  prevent  adhi'sions  and  to 
sustain  the  nose  in  its  new  positiun.  Irrigation  with  wann  nonnal  sidt 
solution  were  ronlinncd  until  enisLs  ceased  to  fomi.  The  final  result  is 
shown  in  Fig.  215,  in  which  the  [iu«e  is  greatly  shortened. 


Vm.  314 


Fio.215 


-a 


i^ 


Optntiau  for  Uieporrecii  i^  ^..ijr.jtk- 
dtalMMlon  n'  Um>  mmd  niwl  iipp«r  lip:  n. 
th*  was  o4  Uanw  duwecMd  boM  U>  per- 
Mil  ihn  dMplaMdHht  ol  llie  lip  MmI  imm. 
(Anlbot'*  OMN.) 


Tbr  nault  ol  ttw  plaMjc  opcratton. 


The  Aquiline  or  Homp  Nose.— Occasionally  the  possessor  of  an 

m|uiline  nose,  especially  if  the  "  liunip"  is  ipiile  proruinent,  is  anxious  to 
have  (he  "hump"  reuiovwi  or  redui.'ed.  'INiis  may  be  dojie  by  exlernal 
incbion.  or  subcutaneonsly  thmugh  the  nase.     IV'ference  shoidd  be 

f'ven  to  the  intranasal  route,  because  it  does  luit  pnKlucv  a  visibk*  scar, 
cannot  conceive  of  a  deformity  of  this  kind  that  may  not  be  removed 
viit  the  nasal  ehamlMTS. 

Cztcm&l  Operation. — If,  however,  an  external  operation  is  prf-fcmfl.it 
should  be  made  in  die  me<liaii  line  of  thenase,  overtheure-fl  of  deformity. 
The  skin  and  the  periosteum  should  then  I>e  raised  on  either  .lide, 
exposing  the  prominent  nasal  hones  (Fig.  216).     The  elevated  f]a]>3 
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Tto.  2l« 


Extemni  oprtalion  for  llw  rnuoiol  of  lh« 
"bunip"  from  Ihs  now. 


should  be  [Hilled  nsiiio  with  retractors  by  an  tussislant.    The  surgeon 
should  then  carefully  remove  enough  of  the  projecting  nasal  bones  to 

reduce  the  dc-forniity  In  ihe  dejfree 
sugjjesteil  hy  the  patient.  'I'he 
cutanoperiosteal  flaps  should  then 
be  coaptttl  with  adhesive  strips 
ami  allowed  to  heal  by  first  inten- 
lioii.  Slitehes  should  be  avoided 
if  po.ssihle.  as  they  add  to  the 
liroiniiicncc  of  the  linear  scar  in 
Ihe  niLslian  line  of  the  iit»se.  The 
adhesive  strips  may  be  removed  at 
the  enii  of  from  three  to  five  days. 
tQtmna&al  Operation  by  the 
Author's  Method.  This  inethu^l  of 
operating  should.usually  t>e  chosen, 
as  it  is  not  aftrnilefl  with  an  exter- 
nal scar. 

Terhiii(jue.  —  {a)   I/Ocal  or  (gen- 
eral uiicsflie.sia. 

(6)  Thoroughly  irrigate  the  nasal  chambers  with  warm  SJilt  or  Ix>ric 
acid  solution,  or  otherwise  clear  (he  nose  of  crusts,  seciTlioiis,  and 
bacteria. 

(c)  Introduce  a  scalpel  into  one  nasiil  chamber  until  its  point  reaches 
the  lower  bonier  of  the  nasal  l>nni>,  then  niiike  an  incbiiitn  through  Ihe 
mucous  membrane  and  pass  the  blade  of  Ihe  knife  between  the  nasal 
bone  and  the  skin  covering  it  ( F"tg.  210.  a). 

{fi)  Willidrau-  the  knife  and  lutrixluee  ji  small  elevator  of  the  Freer 
type  and  sepiirale  the  skin  from  the  anterior  portions  of  both  nasal  bones. 
{e)  Withdraw  the  elevator  and  introduce  the  author's  rever^ie  chisel 
(Fig.  217),  and  with  a  downwanl  and  ffirwartl  pull  (parallel  with  the 
ridge  of  the  nose)  shave  the  anterior  iKmlers  of  the  nasal  bones  until 
the  hump  is  suflRciently  reduced  (Fig.  2IN). 

(J)  The  skin  over  the  operative  field  should  l»e  gently  inassaged  every 
three  hours  to  prevent  the  depo-sit  ami  organization  of  a  plastic  exurlate 
over  the  hones  previously  reduced.  Heat,  or  the  application  of  the 
leukotlesceut  light  over  the  nose,  will  also  control  the  amount  of  inflam- 
matory deposit. 

(y)  Compression  with  a  nasal  pad  and  a  poller  banda^  may  be  used 
instead  of  ma.ssage,  heat,  etc..  if  lliese  are  not  available. 

The  Long  or  Drooping  Nose.  -'Fliis  type  of  nose  is  occasionally 
seen.  I  have  twice  corrected  the  deformity,  The  method  pnrsiuil  by 
me  lias  been  the  re-scctiou  uf  a  wedge-shaped  piece  of  the  ausal  septum 
through  the  na.sal  orifice. 

Techniqn*.— (a)  Cocaine  anesthesia  as  for  Ihe  submiicou.s  rejiection 
of  the  septum. 

(6)  Make  two  incisions  thronj;h  the  nnicous  membmne  and  cartilage 
to  the  opposite  mucous  memhrane.  as  .shown  in  Fig.  219.    Connect  llie 
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flivergent  ends  of  the  incisintui  at  the  ridge  of  the  nose  by  an  intersect- 
ing iiK-UioD,  which  should  separate  the  cartilage  from  the  skin  of  Ihe 
jaasal   ridge. 

(e)  Remove  the  triangular  piei-e  of  cartilage  with  aii  elevator. 
^d)  Draw  the  whole  end  of  the  nose  upward  with  a  sling  composed 
of  strips  uf  adhesive  pla.ster. 

(*)  At  the  end  of  from  four  to  eight  days  remove  the  adhesive  strips. 

Pio.    217 


Tfae  vutbor'B  feitji)  chiMil  for  aubealaoooiM  cOnMolJMi  nf  rmnI  ddnnnitie 

pM.  3t8  Fm.  au 

I. VI 


\><. 


TIm  uiikor'*  MMbod  at  rasovlBf  Uw  "bnnap  ' 
from  un  cxoM^dly  BqutlMMi  noM^ 


'111*  BUtbar'!  nMbod  of  ilwrteBiiu  ■  lone 
ovrttmiwnK  nrw.  Th«  iHaivtilnr  pim  of 
esrti1a|o  (al  En  rtanavwl  lin  th*  nnalril  nitil  lb* 
KW>  elMwd  by  liltlni  ibc  tu>  of  tbt  aoM  up- 
ward an4  anriiTiiiK  ■(  in  pliirn  witli  aillimiv* 
Mrapa  spplind  Mnismnlly.  Ai  th*  and  t4  four 
to  ajcbt  (lv>  tba  atraM  an  r«iu>v«d.  unioR 
bnoK  con>plni«. 


Aft«r-tre*tmeiit. — To  prevent  local  infection  and  assure  firm  union  of 
the  septal  wound,  introdiux'  pledgets  of  eiuton  saturaietl  with  a  1(1  per 
cent,  glycerin  M^utiuu  of  ichthyol  every  four  hours  for  tljree  days. 
The  irhthvo!  is  antiseptic  and  ihe  (glycerin  promotes  osmo^-iis  of  serum 
from  the  hJfKidve.-^sels  which  wa^^ihes  away  any  Imcteria  that  chatice  to 
invade  die  region  of  the  wounfl. 

Bemarks.-^Mien  the  nose  is  shortened  in  this  way  there  is  no 
rediinrlancv  of  skin,  as  it  contraet.s  until  the  norinal  tension  is  estab- 
lishe.1. 

Pai&ffiii  Injactnn.—The  use  of  parafTm  has  passed  the  stage  of  experi- 
mentation, and  is,  in  fact,  a  well-established  procedure  in  sui^tt,  espe- 
cially in  nasal  work.    It  Ls  used  priticipally  in  the  correction  of  congeoital 
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Fia.  SBQ 


and  ac<)uired  deficiencies.  One  of  the  most  important  locations  for  its 
use  for  cosmetic  purp(»se.s  is  the  (pridf^-  of  the  mt-sc.  in  the  rlianw-trr- 
Istic  saddle  nose.  The  various  locations  aiid  uondilions  where  [MtrafTiu 
has  been  usetj  iitKUit  the  ear.  nuse.  mid  throat  are  a.s  folh^ws: 

1.  Saddle  noM;^  fullo^\iag  trauma,  syphilis,  and  cretiiiUta.  Tlie  case 
shown  in  Kig.  22(i  wua  due  to  cretinism,    'i'he  patient  is  a  graduate 

of  the  Iliph  School  of  Chieajfo,  and 
is  an  intelligent  young  n-onian, 
Iwenty-four  years  old. 

2.  Following  operations  on  the 
frontal  sinus  lo  ourrepi  the  frontal 
Jefoniiity. 

'.i.  'r<i  overcome  the  coHap.sc  of 
the  alie  nasi. 

4.  Intranasal  injection.^  into  the 
inferior  turbitiutiil  Ixxly  in  riiinilis 
trophica. 

5.  Following  resection  of  the 
superior  maxillar  to  fill  up  the  defect. 

0.  Partial  reconslniction  of  the 
inferior  ma.xillie  following  necrosis 
ami  rt'swfioii  for  inalignancy. 

7.  Sec<fndar;y  repair  of  han>Iip, 
when  there  is  greal  atrophy  of  the 
preinaxillary    hone. 

S.  In  llie  region  of  the  poistrtttsal 
space  when  defect  of  speech  ( rhin(>< 
lalia  putii )  results  from  the  operation 
for  Heft  or  immovable  palate. 
9.  Following  mastoid  operations  to  fill  up  large  relro-artieular  dcfur^ 
mities. 

The  paraffin  nifLv  be  iiijecliil  cither  hot  or  wld,  de|M'nding  upon  the 
firmness  of  the  paraffin  retjuired.  'I'he  hot  btconies  the  firmer  after 
cooling,  hence  for  the  correction  of  a  siiddle  nose  the  hot  paraffin  may 
l)e  use«l,  aldiougii  the  t-ohl  is  prefenible  and  less  dangerous.  Cold 
paraffin  shouki  lie  used  intranasally  to  build  up  the  inferior  turbinated 
oody. 

TTie  instnitncnt  rcf]uiretl  for  these  procedures  is  the  paraffin  syringe 
(Fig.  221),  which  may  la*  iis*-*!  for  either  the  hot  or  coltl  paraffin. 

llie  paraffin  wliirh  is  lu  1:*  injected  hot  U  kept  in  an  ount-e  bottle, 
the  c<)I(I  in  IuIm-s,  wliicli  are  especially  prepartvl  for  the  syringe. 

Techni(fiw. —  If  hot  paraffin  i»  to  l>e  used,  place  the  botUe  in  boiling 
water  until  the  contents  liquefies,  then  fill  the  syringe  with  it  by  withdraw- 
ing the  piston.  Then  turn  the  .screw  head  fnmi  left  lo  right  until  the 
paraffin  comes  out  of  the  neetlle  in  the  shape  of  a  threat!.  Then  intro- 
duce the  needle  into  the  cavity  to  be  injected  and  continue  lo  turn  the 
piston  slowly  until  the  de-sireil  amount  ha.s  been  injected.  If  the  cold 
paraffin  is  used,  it  is  not  neces.sn.ty  to  heal  it.     Insert  a  cylinder  of  it 


OnnnaLiutal  muiiiili-  m 


■  luc  ui  .(*(*tiriaiiiix. 
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in  the  syringe  and  by  turning  the  screw  handle  of  the  syringe  force  the 
paraffin  thrrjtigii  the  needle  into  the  sulH-ulaueon.s  tissue  niilil  the  tlo.sire<l 
amount  is  deposited.  An  assistant  should  turn  the  wrew  handle  while 
the  sui^;eon  molds  the  paraffin  l>eneath  the  skin.  The  needle  should 
be  introduced  one-half  inch  above  the  upper  linilt  of  the  depre-ssinn  to 
avoid  the  .tut>si-(|uent  extni<;)on  of  the  parnfHn. 

Fm.  221 


Ozi 


:Q 


Oeek'a  pamfiin  «yrin«a. 

The  opening  caused  by  the  introduction  of  the  neeille  Js  sealed  up  bv  a 
small  pleilgi't  of  cotton  moistened  with  ct)llo<lioii.  ( 'orisidrmblc  l)lt-<>ding 
from  this  point  sometimes  occurs,  and  pressure  shoulil  be  applied  for  a 
few  minntes  or  until  bleeding  ceases.    It  should  then  be  sealed  up. 

In  submucous  injections  an  anti.seplic  gauze  pjid  .should  be  inserteil  For 
8  few  hours  to  control  the  .slight  oozing  and  prevent  possible  infection. 
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To  prpvt^nt  th*"  sjin'ad  of  paraffin  into  the  neij:;h boring  tissues,  as  the 
evelicl.  in  injecting  the  bridge  of  the  nose,  where  a  great  deal  nf  loose 
areolar  tissue  is  present,  it  is  ^^k«I  [irju-tiif  to  Imve  an  ».ssiKlant  hold 
his  Ktigers  finiilv  aj^ainst  the  iimlerlvinj;  bone  on  earh  side  of  the  area 
to  be  injeeteiJ.  Hefore  eoniplele  hiinleiiing  of  the  piirafHti  takes  place, 
it  should  be  molded  to  tlie  desired  form.  Tlie  operation  may  be  per- 
former] in  one  or  more  sittings  aeeording  In  tin*  iliscrrtion  of  the  siinjeon. 
It  i-s  sjifer  to  injeiri  paraifin  at  several  sittings.  l»eeause  one  can  always 
a<ld  to  the  amount,  b*it  if  too  much  w  injected,  it  Is  verj*  difficult  to 
remove  it. 
The  fonipHcalions  following  injection  are: 

1.  Infection, 

2.  liematonm. 

3.  Rmbrtilsm. 

Kach  is  eornparatively  rare.  The  first  complication  should  be  guanleil 
against  by  observing  the  strictest  antiseptic  precautions  in  sterilizing 
the  paraffin,  the  syringe,  the  field  of  oiM.Tutiori,  and  the  hands  of  the 
operator  and  assistants. 

Hematoma  is  eonlnfllerJ  by  pressure,  and  if  it  is  verj'  large,  it  may 
re(iuire  evacuation,  followwl  by  the  application  of  ice  ami  afterward 
vranv  applications  to  cause  absorption. 

ICiiiijolism  has  I>eeii  reported  twice  in  the  literature,  and  in  I>oth  cases 
ether  was  injectwl  lijijcxlrnnicnlly  in  ilnim  <loscs.  'i'he  operation  was 
successfid. 

The  change  that  takes  pliicv  In  the  injected  mass  Is  at  first  a  rea<rtive 
inftnnnnation  forming  a  til>rous  capsule,  which  sfxin  throws  out  tra- 
iHH-iilie.  which  ramify  tlie  paralhn  luajv-i  in  all  directions,  until  the  Latter 
is  held  in  a  ineshwork  of  libroiis  ti.ssue.  It  has  licen  found  that  after  a 
period  of  six  mouths  or  a  year  considerable  parafhn  has  lieen  atKsorl>ei]. 
connective  tissue  having  taken  its  place.  Inc-ases  injected  several  years 
ago  the  ma.ss  has  remained  alioiit  (he  same  size  as  when  first  injected. 
Such  a  inas.s  after  organization  i»  known  as  paruEIiiiomu.  K.\posure  to 
excessive  heut,  as  in  foundries,  and  during  high  and  long-continued  fevers, 
as  tj.'phoid  and  pneumonia,  has  very  little  effect  on  the  injected  mass; 
traumatism,  however,  such  as  a  filow  on  the  nose,  has  changed  the 
contour  and  Uicalion  of  the  panitiin  mass, 

fiprvial  7V(An(^ii(».— Saddle  no.-ie  and  other  malformations  of  the  nose, 

1.  To  fill  ufiadefwt:  Tlumtughly  pri'pan- tlic  field  of  oiHraiion  and 
place  the  patient  in  a  recumbeiit  |M>.sture.  Introduce  the  needle  of  the 
syringe  beneath  the  skin  from  alwvc  and  fill  up  the  defect  either  at  one 
or  in  several  sittings.  I)i>  not  dissect  the  skin  loose  from  tiie  under- 
lying bono,  as  a  hematoma  will  form  and  may  beeome  infected. 

Sto(>  oOT-ing  by  compression,  and  after  the  pantffin  is  injected,  close 
the  puncture  with  collcKiion  cotton.  No  after-treatment  is  required 
(Figs.  222,  22:?,  and  224). 

2.  To  stiffen  collapsed  alje  of  the  nose:  The  needle  point  Is  intro- 
duced between  the  cartilage  and  the  .skin  along  the  whole  alar  area; 
inject  a  very  small  particle  of  puraflin  to  bring  about  the  desired  effect. 
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3.  To  reoonstnirt  thp  inferior  turbinated  botly  followinp  atrophic? 
rtiinitb:  Thoroughly  cleanse  the  mucniis  niomhrnrp  of  pii.s  aTwl  cnists, 
Anenlhetize  with  «  5  per  cent.  Sithilioii  of  ciM-aiiic  that  [M)rli<iti  of  tlve 
(urblnated  body  wliic-h  is  to  be  penetrated  by  llie  nei-tilo.  If  a  stronger 
solution  is  useti,  too  much  comntctinn  will  follow.  Injet-t  slowly  l>y 
turning  the  screw  head  from  left  to  Hj^ht,  and  ax  the  needle  \s  withdrawn 
a  trark  of  paraffin  is  left  along  the  course  of  the  nccillc.  Apply  an 
intranasal  tampon  for  a  few  hours.  Keep  the  part*  (hiiroiiplily  clean. 
It  is  at  times  necessary  to  reinjert  the  Hitferrnt  areas.  The  mucous 
mciuhniiie  may  be  tiM)  thin  fruui  utrajiliy  to  retain  Uit-  paraflin. 


Pro.  232 


Fio.  328 


Ftu.  2M 


IraMDiatir  aaddtr  n<nr    n. 
point    M   »(iu4i    fbat   n*aH.|* 


a.  aliuwinii  lh«  rjecilli*  inlrri- 
upper  muKln  of  th«  dnlormity. 


WiowlnK  tlj«  (Iviiranion  AIM 

witii  iiuiiitriTi. 


4.  To  corrtrf  the  deformity  following  the  frontal  simi.s  operation: 
Clriin!<e  the  skin,  iiitroluie  (be  needle  point  in  <lilTerent  dii-eetiuiis, 
and  insert  the  paraffin,  us  the  scars  are  usually  vcn*  firm  and  are  not 
easily  elevated.  Kxtreine  care  niii.sl  l>e  taken  not  to  pa-sw  tiji-  needle  too 
derp,  as  the  posterior  table  may  he  InjnnMl. 

5.  To  corriM't  the  ilcfects  after  the  mastoid  operation:  Make  a  pre- 
liminnry  di?wet'tion  of  the  skin,  which  i.s  n.snally  firmly  adherent  In  the 
bone.  'I'hls  may  lie  done  by  making;  a  .small  inci.sinn  thniuj^h  which 
a  small  elevator  is  intnxlucetL  Si^ueeze  out  ail  ihe  blooil  and  lill  the 
cnviiy  with  panifttn.  Close  the  incision  by  one  or  two  horst-bair  sutures 
or  adhesive  plaster. 

6.  To  correct  dpfecL-*  cnusefl  by  exci.sion  or  disease  of  the  upper  or 
lower  jaw:    One  must  Ik-  guided  by  the  disi-ase  present  and  apply  the 

Crinriples  mentioned  alxive.    ( )no  of  the  most  CY)mmon  ilefecLs  is  caused 
y  necrosu  following  decayed  teetli.  and  secondary  periostitis. 
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COLLAPSE  OP  THE  AL£  NASI 

."■tiology.— Collapsi-  of  the  wUigs  of  the  time  is  sometimes  ossocinted 
^'*^"    pHjlonged  riu-sal  nhstructioii  and  mouth  hreulhing.     liaiiibert  Lack 

^/*SKests  ihiit  thi-  o|KMi  I th.  with  the  resultant  drag  on  the  sides  of 

"^^     tiose.  and  the  Jitmphy  of  the  dihitor  muscles  of  the  alie  fnnil  pro- 
**l?«i  disuse  are  the  ehief  factors  in  pnHhu-ing  this  condition.      The 
*^'-*'*i<iition  may  also  l>e  tiue  to  senile  chanjj^s. 

Symptoms.^The  misal  orifiees  are  preally  narrowwl,  often  mere  s!its, 
^-^^tl  the  al«'  are  flaccid  and  colltip.se  upon  inspiration.  I'nder  norniul 
^^^^'ulitioji'i  the  ala-  diinte  and  an'  firm  and  resilient. 

Treatment.— If  the  eoll«p.se  is  due  to  unilateral  nasal  oV)Struction.  the 

^^use  of  lhi.s  oh-stniction  should  ho  removed.     In  some  instaiufs  this 

*-5*    followed  by  a  cc-s-sjitioii  of  the  collapse,  e.speeiully  if  the  t-ondition  is 

'^f  eoniparativcly  rect-iit  oc-currcnre.     In  older  cases  ihe  collapse  of  the 

^X^w  i>ersi5ts. 


Pm.   225 


Pw-   SM 


.^ —*"*'''  oppraljon:  r.,!|„,,w  of  the  "In 
■-"  •»r»c»wl  by  »  n.U  ^  mueou.  lacmbrMt 
ritun  the  •^ttun. 


^ 


Snbuiiii  nhnwiiiji  t.iuiib*Ti  Lark's  tn^UMKl  of 
DvoiramiEiK  Aalla|»«  of  tti«  aim  dmi.  The 
RupK  a  Biid  ti  «re  matlv  froin  Ut*  m(iIubi.  and 
■r*  kIkhiI  orw^ifblli  ai  atx  niclt  wbl*,  TW 
uppcv  surfBo*  dI  Dorh  Aap  la  donud«d  ol  muroua 
Rtcmhraiic.  nnil  thr  diuiaI  woIIji  buiiiimI   whirh 

nttlKwiun.      Tbc  flapx  luv  hold  in  poiition  l>v  ■ 
■iiutlc  suture  III  eucb  flup. 


resW^  *"^vises  thftt  the  patient  practise  dilating  the  nostnis  against 
mi  '  ,  "*^*'"  II*'  urjjtrs  theai  to  stand  l)efore  a  mirror  for  five  or  ten 
finfff  *'^  '^^**  a  day  aiirl  lightly  conipR-ss  the  ula-  with  tlir  thuinli  and 
i*su^l'  "^''  ''i'lte  the  nostrils  to  their  fullest  e^rtent.    This  method  pvcs 

flete      '"  r^T "*  eases,  whereas  in  chrome  ones,  in  which  there  is  com- 
„j,.^jP"^^'ys>s  of  Uie  dilator  muscles,  it  is  ineffective,     (See  Paraffin 

patulon  "l^     "^  nihU-r  rings  (Guye)  have  been  woni  to  keep  tlie  nostrils 

^VaKu'  ^^^  disc^omfort  attending  their  use  is  ijuite  objec-iionahle. 

frotn  the*"'  '^'•linietids  elevating  a  narrow  strip  of  mucous  membrane 

^Oterior  portion  of  the  septum  with  an  attachment  above,  and 
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then  rolling  it  into  a  mass  at  the  upper  angle  of  the  nostril  (Fig.  225), 
stitching  it  in  position  where  it  mechanically  prevents  the  collapse  of  the 
ala.  Lambert  I-<ack  suggests  the  most  ingenious  and  apparently  the  best 
method  in  obstinate  and  troublesome  cases.  "The  operation  consists 
in  turning  up  a  piece  of  cartilage  as  well  as  mucous  membrane  from  the 
septum  and  stitching  it  across  the  top  of  the  nostril  at  right  angles  to 
the  septum,  so  as  to  push  the  ala  Forcibly  outward.  An  L-shaped  in- 
cision is  made  through  the  mucous  membrane  on  one  side  of  the  nasal 
septum  and  the  mucous  membrane  detached  from  the  cartilage.  A 
small  piece  of  mucous  membrane  at  the  top,  and  extending  a  little  on  to 
the  outer  wall  of  the  nostril,  is  then  cut  away  so  as  to  leave  a  bare  surface, 
to  which  the  cartilaginous  flap  becomes  adherent.  The  knife  is  then 
passed  completely  through  the  septum,  and  a  small  quadrilateral  piece 
of  the  septum,  with  the  mucous  membrane  on  the  opposite  side  left  intact, 
is  cut.  '^This  flap  should  be  about  one-half  inch  long  and  one-eighth  inch 
broad.  It  is  fixed  to  the  roof  and  outer  wall  of  the  nostril  with  a  single 
stitch.     A  amilar  piece  is  then  turned  up  on  the  other  side  (Fig.  226)." 
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CilROMC  UKANULOiNUTA  OP  THE  NOSE.  THROAT.  AND  EAR 
LUPUS  OF  TH£  MOS£ 


Definition. — Lupus  vulgaris  is  a  chronic  disease  of  the  skin 
iniicniis  iiuTiihniMf*,  [■hHracli'riw^d  l>y  tlif  fnrnifUion  of  nodules  of  f^ranii- 
latioii  ti^iie.     It  pusses  throu^'h  a  nuiiit>er  of  ptrnKCs,  ami  terniiitates 
bv  ulceration  or  ntrophy  with  scar  formation.    The  cause  of  the  diseaa^^J 
is  till-  tiifH-n-lc  l)a<-illu8.  ^H 

Etiology.^l-tiiuis  of  the  nose  am!  upper  air  paasa^s  is  practicallj^^ 
alwnvs  iis.soct&letJ  willi.  or  is  secoiiHary  (o,  a  hipoid  txindition  of  thi*  skin 
of  tlie  fat-e.    Karv  iiistaiiws  of  priiuar)'  lupus  of  the  phaPi'nx  and  lan'nx 
have  Ikvii  n-poru-d  hy  Kmi)  Mayer.  Uuheiistein,  and  olliers. 

Females  are  more  often  affected  than  males,  and  it  is  more  common 
in  the  ooiintn-  (hfln  in  the  rity.  Il  is  most  common  in  mi<ldle  life,  ihoujih 
it  oc'mrs  iit  all  a<;i*.s.  An  ahradiii  or  rli.st'UMxl  murous  niiMnbrane  predis- 
poses to  its  development.  While  lupus  is  due  to  the  tubercle  l>acnius, 
there  is  a  eliniral  distinction  l>etween  it  and  tuberculous  ulceration. 
I.upLis  Is  slow  nnd  insidious  in  \ts  development,  and  is  not  necessarilv 
assr«:iiitc(,l  with  pulmonary"  tuberculosis.  It  has  a  tendency  to  heal, 
cicatriw,  and  ntnir,  and  ifoes  not  often  result  in  death  from  pulniona 
involvement. 

Sjnnptonu. — Lupus  of  tlie  nose  (jenemlly  liejfins  on  the  anterior 
tioii  of  the  cartilaginous  M:-ptuuior  upon  the  skin  aroun<)  the  nasal  orifice. 
It  mnv  spread  from  the  septum  to  the  inner  wall  of  the  ala.     Il  appears 
us  small  nodules  which  coalesce  and  ulcerate,  and  it  may  disappear  by 
ahscirption.    The  reparative  process  takes  place  but  feebly  at  the  inarifi 
of  the  nicer,  thus  forming  a  pale-bluish,  smooth  cicatrix.     The  ulce 
reappear  and   tlien  disappear.     This  pnK-es.s  niay  continue   for  yea 
witnont   spn-adiiij;  t(»  other  n-^ifKis.     The  iKKhdes  are  tinn  atnl   well 
marketl.    The  disease  rai-ely  atlaeks  the  cartilajfe  and  never  the  bones. 
One  or  both  nostrils  may  be  affected,  and  there  may  or  may  not 
stenosis.     Tlie  discliarge  varies  with  the  stap;  of  ntcenition.     At  t 
on<iet  it  is  thin  nnd  watery,  and  later  be<'omes  thick  and  even  fetid, 
espeeinlly  after  cnists  appear.      Pain  and  tenderness  may  be  i>resent, 
Uiouf^i  I  have  seen  cases  in  which  they  were  akscni.     Itching  is  some- 
times  coniplaimHi  of. 

Deformity  may  be  present  if  the  alie  are  involved;  when  limited  t 
the  septum  it  is  rarely  present. 

Treatment.— Spontaneous  rewnery  may  tjike  place,  thougli  this 
exceptional.     It  does  not  readily  yield  to  treatment.    Local  e9charotic3, 
(302J 
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curetta^,  the  f^ivanocautcry,  Jwnimlhprnpy,  surgical  rpmo\'al,  and 
radiotherapy,  have  all  been  tried  with  varying  su<res.s. 

The  ewharntics  which  have  heeii  used  are  laetk'  arid,  carbolic  acid, 
chromic  acid,  die  iirseiilc  |«i.sti',  and  nfher  ilcslniriivy  clRTiiit-nl  agents. 
Curettage  has  also  lieen  tried,  usiiully  with  litlh-  result.  Curettage 
followed  by  the  local  application  of  an  e*L-harolic  affords  soiiiewlial  better 
results,  thoujfh  even  Ihis  is  far  from  satisfactory.  Local  cauterization  with 
the  |[alvanocautery  is  a  procedure  oft<Mi  re.sortwi  to,  thonf^h  usimlly  with 
nepative  results.  Serumtherapy  has  Iteen  attended  with  some  success,  hut 
its  limited  ijs«\  thus  far,  docs  nnt  afford  a  sufficient  basis  for  a  fair  con- 
clusion us  to  its  c^nu'v.  Sur^icul  n-moval  by  i-xcision  of  the  diseased 
area  is  also  as  ineffectual  as  the  measures  just  uieiilioued.  Uadiotlierapy 
has  proved  of  the  gn-alesl  value  in  ihe.'se  cases. 

RadiotlwMipy. — Hadi()tiierapy  consist-s  in  the  hwal  application  of  heat 
nnd  lij:hl  rays  endowed  nidi  bicx>heniical  energy.  Generally  speaktn^r, 
(he  blue-violet  rays  are  the  most  potent,  thoiijth  the  ultra-vjolel  and 
;r-rays  are  also  effective.  The  eiicrti>'  may  be  appiicr!  by  the  ar-my 
tube,  tlie  Finsen  aj)paratus,  the  leukodeM-ent  lanij),  and  ratliuitt. 

LOPXTS  or  THE  PHARYNX  AITO  LARYNX 

Posey  and  Wright  quote  H.  Myngid's  report  of  20  patients  with 
|upu^  of  the  skin  in  which  the  larynx  was  affiH-Iiil  in  H)  to  2(]  per  cent, 
of  the  cascji.  Fifteen  of  the  rases  were  females  and  o  were  nmles.  Hunt 
in  411  cases  of  external  lupus  foiiml  either  the  pimrj'nx,  larynx,  or  the 
now  involvMJ  in  2tJ  per  ccjil.  of  the  ninrl«T.  In  173  ca.ses  of  lupus 
of  the  mm-ou-'i  membranes  in  Douin'lpont's  clinic,  only  fi  were  free 
from  cutaneous  lesions.  The  nose  waa  affected  in  T-l  ea.se,s.  the  palate  in 
ii]  cases,  and  the  larynx  In  KJ  cJises.  The  lesion  often  appears  l»efore 
puberty,    (See  I-upus  of  the  Nose  for  a  more  general  discussion  of  hipus.) 

LUPU8   or  THE  AURICLE 

Lupni  nf  the  auricle  nianifesl-*  itself  in  all  the  foniss  found  in  other 
purls  of  the  IkmIv,  natnelv.  hy{iertn}|)liic,  macular,  papillary,  and  ulccr- 
ou!i.  and  i»  usually  an  exlcnsion  fnini  the  face. 

It  l)egins  with  tubercles  the  size  of  a  pinhead  or  larger,  which  are 
limwni.sh  in  color,  and  slightly  .scaly  on  their  surface.  They  are  arranged 
in  grc^ups,  and  are  surronmlcd  by  a  slight  effloresr-ence.  The  skin  is 
Cdiilnu'ted  around  tlie  diseiuscd  areas.  The  .srarreil  appeanince  Ls  due 
to  the  deep  [>cnetralifin  of  tlie  tulnrcles.  Keloid  formations  are  <]uite 
romnn>n. 

'ITtc  ulcerous  type  is  rare  and  is  characterized  by  ulcerations  covered 
willi  (hick  criiHls  beneath  which  there  is  a  spongy'  bsuse.  The  edges  of 
the  ulcers  are  undermined  and  pule,  with  an  (K-casional  typical  nLnlule, 

Treatment. —The  treatment  of  lupus  has  been  so  uniformly  sue- 
OeMfut  under  the  FinKU  pholothenipy,  the  Itdntgen-my,  aod  Uie  l«uk(»- 
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descent  Itghl  thai  the  older  methods  of  treatment  have  become  almori 
obsolete, 

HoUantier  reports  excellent  results  following  tlie  application  of  hot 
air  to  the  fli-srasMi  surfaces.  The  method  is  worthy  of  trial,  especially 
if  the  I'iiiscii.  KuiUgeii-ray,  and  IciikiKiescvnt  IJglit  treattiiviits  are 
available. 

IF  simpler  nietho<ls  of  treatment  fail,  the  lupous  areas  may  he  rxcN 
and  a  subsec|uent  plastic  operatio[i  performed  to  overcome  the  defor- 
mity resiillinf*  frtini  the  primary  ojwration.  .\nolher  form  of  treatment, 
much  in  vogue  in  Kurope,  i.s  hrst  to  curette  the  granulutiiig  an*as  and 
then  apply  a  pa-ste,  the  base  of  whirh  is  arsenic.  'ITiis  mode  of  treat- 
nient  ha»  iHirn  much  vaunted  in  this  i-onnlry  by  Vhartataus  as  a  meatis 
of  curing  cancer,  most  of  the  cancerous  cases  being,  however,  one  OC 
the  other  Ij'pes  of  lupus  heretofore  mentioned. 


TUBERCULOSIS  OF  THE  NOSE 
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Tuberculous  infiH-tion  of  the  nose  is  cluinu-terizcd  by  either  a  low-jrmde 
slightly  depressed  nicer  on  the  anterior  portion  of  the  septum  or  iloor 
of  the  nose,  or  a  sessile,  warl-like  tumor  in  which  the  iiibercle  bAcilli 
are  present.  ^M 

'I'niiennilous  lesions  of  the  nose  may  be  priniarr,  or  -sccondanr  to^| 
similar  process  in  the  lungs.     It  is  generally  secondary,  though  laises  are 
not  rare  mi  wliich  the  protrjvS  is  limited  to  the  nose.    I  reported  a  case 

iviiich  was  under  the  care  of  ihe  ble 
Dr.  Max  Thonier,  of  Cincinnati,  for 
about  four  years.  U  wa.s  .subset) uently 
under  my  care  for  about  the  same  limev 
an<l  is  now  under  the  care  of  a  cotifrire, 
who  iiif4)rnis  ine  that  the  iilcen>us  con- 
dition has  yielded  to  applications  of  the 
higli-fr«i|iienry  currenl.>)  of  ele<-tricity. 
It  should  be  noted,  however,  tliat  the 
patient  spent  the  winter  in  the  South. 
and  that  while  under  my  pare  the  ulcer 
disapfwared  spontaneously  each  sum- 
mer. ('J'he  ra,se  has  more  recendy  been 
reported  as  curwl  with  bLnmuth  paste, 
thi.s  conclusively  pro\nng  the  apparent 
cures  to  have  l>een  renii.sstons 
Ihtin  cures.) 

The  case  has  thus  iw-en  under 
constant  obscnation  for  al>out  eighteen 
years.  The  patient  is  alH)cit  forty-hve  years  of  age,  and  is  in  robust 
health,  never  having  had  any  pulmonary  symptoms,  .She  savs  her 
brother  has  a  similar  condition  Jn  his  nose.  I  inoculated  a  guiuea- 
pig  ftith  the  tissue  removerl  by  curettage,  and  in  six  weeks  the 
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morleui  ^owed  extensive  tu^ierc'ulous  lesiotis  in  the  neighborihf;  glands 
hik]  in  the  meaenten-.  The  Iiihepciiloiis  itlcer  (Fig-  "4)  waa  siiperiiciul, 
irregular  in  outline,  and  had  a  somewhat  nodular  .surfaec  cxjvered  with 
crusts.  It  bled  easiU'  upon  prohing,  wits  painless,  and  disappenrwl 
duriag  the  summer  nionth:^,  leaving  a  vvIiitcDed.  rather  suioolh  cicatricial 
surface.  It  reaj>pen.red  in  the  autumn  of  each  year,  only  to  disappear 
Ihe  following  siinmnT.  Tliis  ciisc  seems  to  he  priinan-  iii  rhe  nose,  and 
allows  little  or  no  tendene)'  to  jtpi-ead,  Tliere  is  no  lupous  lesion  of  (he 
skin. 

Varieties:  {a)  Su|>erficial  ulcenitioii.     [b)  Wjiii-like  or  sessile  tumors. 

The  .sujxrfieial  ulci'rs  are  the  most  conininn. 

The  wart-like  gmwihs  are  hy]«Tplii.s(i<-.  iiitd.  like  Ihe  ulcemus  variety, 
hieed  e«sily.  The  removal  of  either  variety  is  followe*!  by  rather  slow 
healing  and  by  subt*ei|iient  reenn-etiee. 

Hie  coniplieations  are  f>erforation  of  the  septum  with  extension  to  the 
skin  of  the  upper  lip,  and  in  extremely  rare  inslniices  to  the  na.snl  aeeessory 
sinuses.  Kyle  .sii<Tce.sts  that  the  low  resistance  of  the  tissues  affords  a 
suitable  soil  for  all  fonns  of  miero()rganisms  of  chronic  granuloniala.  The 
treatment  consists  in  curettage  and  the  application  of  arsenical  paste. 
The  ulcer  or  tumor  should  1*  anestlietiaetl  with  a  .'i  to  10  per  cent,  .solu- 
tion of  etH-aine.  after  which  the  di-sea.^eil  area  .-ilifHild  be  thoroughly 
curetted  A  light  apj>lication  of  the  arsenical  paste  may  then  be  made 
to  ilksure  the  destmelion  of  remaining  fragments  of  tul>erciLlous  tissue. 
The  radiant  energj-  of  Ihe  leukmleseent  lamp.  Finsen  light,  or  some 
other  -wurce  of  radiant  energy-  may  be  tried,  although  I  am  not  informed 
as  to  tlieir  l>eiM^rial  elfcrls  ni  this  type  of  Inben-ulasis. 

In  spite  of  all  fonns  of  tre:«liiient,  there  i.s  a  strong  tendency  for  the 
tuberculuas  lesioti  to  persist,  ami  if  it  disappears,  to  return. 


TUBERCULOSIS  OF  TB£  PHAHTNX  AND  TH£  FAUCES 

Tidterr'uiasis  of  (he  phaiynx  and  fauces  is  mre  and  is  prcjlmhlv  always 
setomlarv  to  pulinunarv  or  laryngeal  tuberculosis.  It  is  usimlly  asso- 
cialtiJ  wuh.  and  is  probably  an  extension  fntm,  luberculous  lan'iigili.s. 
](  has  iMJ  |>oint  of  attack,  but  may  begin  in  the  soft  palate,  uvula,  tonsils, 
lingital  tonsils,  or  the  pharyngeal  mucosa.  Unlike  nasal  luberculnsis, 
it  tends  to  spread  to  adjacent  parts. 

The  part  affected  presents  a  wonn-ealen  appcanmee,  the  ulcers  being 
siirniiinded  by  an  an-a  f)f  cimgesiion.  The  ulcers  are  .sufa-rficial  and 
c*>vere<l  wilh  a  dirty  grayish  secretion.  They  Weed  easily  upon  probe 
presmire.  'I'here  is  little  or  no  induration  except  at  the  bonlers  of  old 
i4)njrije  ulcers.  VMieii  (he  lingual  or  fauciiit  tonsils  are  the  seat  of  ulcera- 
tion the  depth  of  the  ulcer  i-^  great;  even  thi-  whole  tonsil  may  be  destroyed. 
Cases  are  reporte<i  in  which  ihe  fancial  tonsils  were  the  sent  of  primary 
infection  an<l  infiltration.     It  is,  pcrli.Hps,  impossible  to  estimate  the 

f>r(i|x)rtion  of  ea.ses  that  are  pnrnari-  in  the  tonsils,  diniigli  it  i.s  perhaps 
arger  than  is  generally  supposed.     In  other  portions  of  tiie  pharyxix 
2U 
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and  fauces  it  is  rarely  primary  The  infection  occurs  either  through 
(he  lymph  thannels  or  l>y  contnci  of  the  infected  sputum  with  the 
niucotis  nieinbntiif. 

S3rmptonia.^'[T)e  symptom?  van"  with  the  aiiatoniioal  location  and 
extent  t)f  llie  lesion,  if  the  soft  palule  is  irivolvetl,  tlie  proper  approxi- 
matiun  of  the  paliilal  muscles  to  the  ptjsierior  wall  of  the  phari'nx  is 
inlcrfcretl  with,  and  Hui<is  and  solid  food  may  enter  the  nose  nj>on  deg- 
lutition. The  same  conditiuit  allows  the  secretions  to  n(Ttniuilatc  and 
dry  in  this  portion  of  the  pharj-nv,  wliidi  leads  to  hawking  and  iiairs.a 
in  the  i-lfort  to  dislodp;  tt.  An  infittrntion  of  the  uvula  may  cau.se  pain 
and  8  tickling  cough.  As  the  swrelions  are  (Iiick  and  the  part*  often 
pxoeedinjily  painful  upon  movements,  the  .secretions  are  often  ».llowcil  to 
accumulate.     'J'he  voice  is  muHletl  and  h<>arse,  or  aphonic. 

Diagnosis.— Syphilis  isahont  the  on [y  disease  with  which  tnbcrcuIrKiis 
of  the  pharynx  may  lie  confounded.  The  following  tahlcs adapted  fwjia 
Lennox  Hrownie  will  aid  in  the  duignosis: 


Tut>M0'utou>  utcon- 

1.  Supai-tii-jD]  moth-entcn  aurfra. 

2.  Mildly  red  tirnoln. 

8.  ItujcKtHi,  ill  'li>1in»l  »l|t««. 
I.  Indt^inrt  ili-mnn-jiliotia. 
5.  Ciraywli.  rnpy  mHTEtion. 
0.  SB>ntr  MKTVtIoa. 


1 .  l)*ep  red  aiid  tuigry  "UrfaM. 

2.  Angry  rwl  iirnoIrL 

3.  SlinrpI)'  rul  hI4i^. 

4.  iHatini't  (Iflmiuraliiiiiii. 

&.  Puru]pnt  j-rtldw  iMc-r*tinn. 

5.  PrafunMcntfon. 


Prognosis. — 'J'he  prognosis  is  fjrave.  In  those  cn.'ies  in  which  it  is 
priman-  in  the  tonsils  it  is  not  .scrioii.s.  When  wc  wineinln'r  that  tnlier^ 
fulosis  of  the  pharyiLV  is  nearly  alway.s  secondary  lo  pulinonarj-  involvt*- 
nicnt  the  gmvitv  of  the  di.-«*H.se  i.s  ajiparcnl.  Kaiiiu'^ugi  rcfjards  phari'njjeal 
tulwreulosi.s  as  hcirig  morf  i^rdve  than  any  oilier  localized  tj-pe.  atjd 
the  primary  more  than  the  secondary. 

Treatment,  ^'nrettajfe  folluwLtl  by  the  application  of  pure  lactic  ariil 
is  <i  common  fnrin  of  ircalinenl.  It  i.s  douhtful  if  cliniatic  or  outdoor 
treatment  h  as  elfi-i-tive,  as  the  pulmonary  involvement  is  n.'iiially  well 
advanced.  Forced  Feetlinji  on  raw  egp.i  and  milk  should  be  a  part  of 
the  treatment  of  all  tnlH-pculous  diseases  when  there  ts  los.i  of  weijiht  and 
strength.  The  liK-al  application  of  a  2  to  10  [Hrr  cent,  .solution  of  formoj- 
dehydc  .ihonid  lie  tried  as  in  Inrynyenl  tnbprcnlf>-si.<i,  Tlic  pain  .ihouhj 
he  controlled  hy  the  lix-al  application  of  cocaine,  the  adininistmlion  of 
opiates,  or  tlu-  Ifiiki^lr-secnt  liplit  or  other  ra<liant  energy.  Painful 
deplntition  is  rtOieved  by  (he  ajiplication  of  ciH-aiiie  immediately  l>efore 
meuls- 

TUBEROULOSIS  OP  THE  LARYNX 

Synonyms. — Tonsumption  of  the  Ibitux;  consumption  of  the  thmal; 

larvnL'^fiil  phthisis;  tiiberfidon.'j  larynpitis. 

Definition.— Tuben-ulosis  of  the  larynx  may  lie  primar)*  or  sccondarj-, 
and  is  characterizeil  by  an  infiltration  of  the  glands  and  connective  tissue 
of  the  larynx.    It  gives  rise  lo  dysphagia,  aphonia,  and  d^'spnea. 


m. 


Digitized  by 


.oogic 


TUBERCULOSIS  OF  THE  LARY\X 


307 


Etiotogy. — The  view  that  lanngeal  ttilierculosis  is  always  swondari' 
IS  held  by  aliDo^  all  olxservers.  and  Is  pmved  by  the  findings  of  autopsies, 
there  bein^  verv  few  reoorded  rases  of  denth  by  laryjigeal  tuberculosis 
in  which  cither  a  healed  or  active  puhnuimnr'  invuh-eiuent  has  not  been 
found.  'ITie  opponents  nf  lliis  view  are  ven*  few  in  nunitjer,  ihe  most 
pmniirieiit  of  thejii  iK-iug  I>r.  (Ueitsmaiiii.  whose  research<*.s  have  Imhti 
extensive,  and  who  reports  two  cases  of  primary  Inrynpeal  and  pharyngeal 
tuberculosis  in  his  own  practice  which  were  cured.  In  the  report  of  his 
cases,  he  quotes  Demme,  E.  Fraenkel,  Prof.  Rebinski,  OrtJi,  Cophill, 
J.  S.  Cohen.  Dehio,  and  I^am-ercnux  in  support  of  hi.t  new. 

(loodole  has  M«n  many  ca^s  of  tulwri-ulous  hirjnpitis  which  he 
tIiouf;hi  were  primary,  and  which  for  a  lime  seemed  to  yield  to  treatment; 
but  the  3ub»e<|uent  pn>f;re!W  of  the  disea.se  always  proved  fatal  through 
the  associated  ptilmonary  tul^ertiilttsis.  It  is  |)i>ssible  in  il  su)i|jecte<l  in- 
stant* of  tuberculous  larj-n^ilis,  where  the  piilnionnr}'  sijjns  are  negative, 
tiiat  a  radiograph  may  disprove  or  substantiate  the  presence  of  pulmonary 
hiberculnsis,  Dcmme,  in  1883,  reported  the  case  of  a  hoy,  aged  four 
and  one-half  years,  who  died  of  tuhemilotis  menirtgitis;  die  nwrop-sy 
shi)we«l  the  presence  of  larj'ngeal  ulcentlioii  with  tul»eifle  bacilli,  the 
thorax  and  aWominal  organs  being  at  the  same  lime  free  of  tuberculous 
disease.  He  says  mam^  other  cases  in  which  such  a  condilion  was  sus- 
pectcil  have  also  Ih-cu  recorded;  and  it  may  now  l>e  considered  as  an 
acTcpietl  fad  that  tul»erfn!ons  diwsvM'  may  not  only  attack  the  larjnx 
primarily,  hut  may  cause  death  without  the  lungs  Ix-ing  affected. 

The  disease  is  more  common  in  men  than  women,  and  occurs  especially 
between  the  ages  of  twenty  and  forty  j-eurs. 

Knight  quotes  Ileinze's  statLsiics.  and  adds  that  of  the  laryngeal 
h'slons  more  than  one-half  wen-  iilccralive,  a  projxjrtiiin  i-onlirimtl  by 
tlie  Brompton  Consumption  Hospital,  nearly  Iwice  as  large  a  percentage 
as  that  given  by  many  other  invesligalnrs.  "^rhe  ituxh-  of  invasion  of 
the  larj-nx  is  eitlier  hy  dinrt  infection  ttmiugh  tlitf  inspireil  air  or  by  the 
f'Xpectoratorl  sputum,  or  indirer-tly  by  conveyance  of  bacilli  from  the 
tuberculous  foci  rn  the  lungs  through  the  bltKxJ  current  or  lymph  <'hnnnels, 
which  is  <ioubtle.'*s  the  more  fpe(|ucnt  route.  If  the  contrary  were  true, 
tulieTcultMi.s  laryngitis  would  Im-  much  less  rare  than  it  is.  The  apparent 
immunity  of  the  lari'iLX  aguinst  primary  infection  is  rlifficult  to  e\plain. 
'ITiere  is  no  essential  ditTerence  between  the  mncoiis  memliratic  of  the 
lari'n\  and  the  nose  ami  other  portions  of  the  upper  respirators  tract, 
excepting  the  phar\-nx.  The  mucosa  of  the  nose  is  more  exposed  to  the 
irritating  influence  of  (he  atmosphere,  and  to  trauma  from  picking  crusia 
from  the  vestibule,  and  in  this  resj>ecf  the  abrasions  offer  a  favorable  site 
for  the  infectif>n;  ihe  lar^'iix  is  also  subjec-l  to  aliru.sions  '\n  the  coiirst*  of 
chronic  taryiigitis  awJ  in  excessive  use  of  the  voice,  but  il  remains  to 
be  proved  that  under  these  conditions  it  becomes  the  seat  of  primary 
lubereulosis.  Shuriey  contends  that  the  %'entricles  of  the  lari-nx  atford 
a  shellerefl,  quiet  place  for  the  development  of  the  tubercle  bacilli,  and 
that  in  spile  of  this  fact  they  do  not  readily  dex'elop  here.  The  hitlden 
recesses  of  the  crypts  of  the  tonsils  also  afford  an  ideal  place  for  the 
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growth  of  the  hacilli,  and,  nrrorrlin^  to  Mayo,  8  per  cent,  of  all  tonsils 
miiovcd  by  liim  are  tutxrciilous.  Eiobertson's  statistics  support  Mayo'a. 
There  is  lite  necessary  temperafure,  quiet,  and  pmtection  from  the 
currents  of  nir  to  fuvoi'  siicli  a  piwesw.  The  tonsils  urc  iiiidoubttHtly  a 
common  source  of  infection.  Having  gained  entrance  to  the  U-mphatic 
cirrnlation  by  this  route,  lliey  travel  downward  to  the  lymphadc  glands 
of  the  anterior  triangle  of  the  neck,  thence  to  llie  lymphatic  glands  of 
bronchial  tubes,  iind  from  rhere  to  the  substance  nf  the  lung.  I  l>eiievc 
(hat  the  exfilanulion  of  the  apparent  infrerjuent  primary  involretnrnt 
of  the  larj-ux  is  to  be  fonnd  in  mhcreni  resistance  of  nil  mncons  mem- 
branes to  the  invasion  of  the  lulieR-nlinis  gennv,  and  that  the  exceptions 
to  the  rule  are  in  the  rm»d  mucous  membrane  i>f  the  anterior  portion  of 
the  cftrtiluginons  septum,  and  the  mucosa  of  the  tonsil  crypts,  where 
the  abrasions  are  so  often  present,  and  where  the  conditions  are  excep- 
tinnallv  favorable  for  the  growth  of  the  hicilli.  'I'he  site  for  the  tnber- 
cuioiis  infection  of  the  nos«>  Is  at  the  point  where  it  is  or  may  hv  daily 
denufletl  of  its  epithelial  covering,  and  where  the  deposit  of  tul>er(:l« 
bacilli  is  abnmlant.  It  wmihl  Ik-  strange-,  indeed,  if  tuljercnioits  infection 
did  not  occur  under  these  clrcnmstances.  The  tonsillar  cn-pta  rorm 
ideid  siles  for  the  gr()Wlli  of  the  bacilli.  Iieing  warm,  pnicticallv  without 
motion,  and  plugged  with  se^^Tetlon,  food,  and  deM|uaiualed  epithelium. 
In  thr.se  hidden  re<'es.ses  the  bacilli  flourish  aiirl  remain  constantly  in 
contact  with  the  mncous  membrane.  The  crypts  an*  also  the  .site  of 
frec^ncnt  inflammaiiims,  rinring  which  the  epithelium  mav  be  impaired. 
Ihusaffonllnga  favorable  condition  for  (lie  invasion  of  the  tubercle  bacilli 
into  deeper  lymphatic  lis.siie.  Indeed,  iltiring  inflammations  the  inter- 
cellular spaces  become  larger  and  permit  the  bacilli  to  pa.«w  thmng'h. 
It  is  more  than  probable  that  when  the  bacilli  are  indefinitely  lodgi^l  <m 
a  mucous  tni-mlTaiic  they  may  penetrate  througli  these  ^>aces  without 
an  abm.siim  Iwing  present.  The  favrmiblc  condilinns  exi.siing  in  the 
nose  and  tonsils  are  not  present  iu  the  luryiLX,  hence  the  tubercle  UatilU 
rarely  primarily  Infect  the  larynx.  When,  however,  pulmonary  tul'ter- 
culosis  i.s  estalilislie^l,  and  the  exjjectoratcd  s)nilum  c^mstantly  bathes 
the  laryngeal  mucous  mentbrane,  the  con<litions  for  infection  are  much 
more  favomhle.  The  constant  presence  of  the  bacilli,  the  me<-hantcHi 
irritation,  the  ahraston.s  pro<iucc<l  by  cotighing,  and  the  lowered  resistamv 
of  the  cellular  structures  in  general  combine  tn  favor  .such  an  infection. 
It  is  probable,  therefore,  that  infection  is  usually  secondaiy  to  the  puJ- 
mcHiari'  involvenicnt,  and  not  primarj'. 

Pathology. — Tlie  lirst  apparent  change  in  the  larynx  may  be  an 
ischemia  of  the  mucous  membrane.  This  is  ii.sually  referred  to  as  an 
"ashen-gray"  color,  which  is  .sai<l  to  be  pathognomonic  of  tul)en-nhMis. 
It  \%  not  always  .so,  however,  as  it  may  occur  in  any  general  anemia. 
I  have  in  si'veral  in.Htanees  l>een  enaiilcd  to  make  a  diagnosis  of  tuber- 
culosis by  the  "ashen^ray"  color  before  the  stethoscope  showed  positive 
evidences  of  the  disease  in  ihe  hmgs.  I  referred  these  rasp-s  rtack  lo 
their  physician,  with  the  sujJK^stion  that  the  tubcreulin  lest  lie  tried, 
ond  in  ewh  instance  »  ij*pical  reaction  occturcd-    I  contend,  thercfoR, 
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that  while  the  "ashen^^ray"  color  is  not  pathognoii ionic  of  tubenmloDis. 
it  is,  nevertheless,  a  valuahle  early  stjjn  in  many  ra-srs.  especially  when 
there  is  a  pulse  of  UK)  or  more  anil  a  daily  ri.st>  of  teiiipi-raiun^.  Ii  should 
be  stated  that  the  mucous  niembrHne  of  the  larynx  i.s  not  alwav"  of 
an  "ashcH-gray"  color  in  luliercuhwis.  but.  on  ihe  contrary,  it  may  be 
quite  red,  inflamed,  and  imiuratcd.  The  vwal  cord^  may  be  hyperemic 
and  swollen  until  their  identity  is  lost  in  (he  reddened  mucous  mem- 
brane, or  they  may  he  lax,  flabby,  and  nodular. 

The  hi.ttoio^eai  changes  txvur  chiefly  in  the  arj'teno-epijjlotiidean 
fohls,  the  interairtcnoid  spatr.  am!  the  epiglottis.  The  carlilapes  uwy 
become  involved,  thus  giving  rise  to  perichondritis  and  chondritis. 
Cicatricial  contraclion  takes  place  as  the  healing  pnx-ess  progresses. 
This  may  gi>"e  rise  to  tutm-  or  Wss  dy.spnea. 

When  the  arytenoid  cartilage  is  affected  the  club-shaped  infiltra- 
tion tumor  is  present  (Fig.  22S).  When  the  infiltration  extejiils  to  the 
arytcno-epigiotlic  ligament  (he  picture 
i.s  (piitr  cliaracteristie  of  tuhen-nlosis 
of  the  lat^'nx. 

The  epiglottis  is  often  involved  in 
the  process,  and  when  infiltrateil 
pn'«pnl->i  the  turlmn  shape  so  often 
referred  to.  The  infiltralion  may 
extend  to  l>oth  siile.s  of  the  larynx  or 
be  liniitril  to  one.  When  both  are 
afFertcd  the  view  of  the  deeper  p€>r- 
tion_s  of  the  lar}'nx  is  hidden.  The 
tendency  to  ulceration  is  tpiite  con- 
«tant.  It  is  rare  for  a  well-ad vancefl 
niae  of  larrngeal  tuberculosis  to  be 
free  from  it.  The  ulcers  may  be  of 
any  size  wilhin  the  limits  of  the  area 
involved,  and  may  l>e  »u|>erficial  or 

may  extend  to  the  cartilages.  They  TuhMeuio*  or  u»  i»nmx.  tAuthor'i  rM*.) 
nmy  be  discrete  or  confluent,  single 

or  multiple,  and  on  one  or  both  sides.  UTien  the  cnrtihige  U  involved 
by  ulceration  there  is  a  purulent  discharge  from  the  mixed  infection. 
'luberculous  ulcers  develop  more  slowly  than  .<t}'pbili(ic  ulcers,  are 
le.^s  destnirlive.  and  are  followcii  by  less  cieatrieial  contraction. 

Symptoms. — The  symptumH  of  an  ordinary  case  of  laryngeal  tuber- 
culosis are  characlerislic.  As  the  Inrvngeal  irivolvemenl  is  usually 
secondary  to  the  pulmonary,  the  preceding  history  may  alford  an  e.\cel- 
lent  index.  There  t.«  more  or  less  cough,  often  without  expeclonilton, 
and  there  may  l)e  a  sense  of  prickling  or  dnriess  in  the  tliroat.  The 
voice  may  l>e  hoarse  or  aphonic,  esjieiially  when  the  infiltration  is  exten- 
sive. The  dys-pnea  Is  in  [)ro|>iirli<m  to  the  degree  of  infiltration  and  the 
cicatricial  contraction.  Pain  may  or  may  not  be  present.  In  some  cases 
it  is  quite  severe,  and  local  applications  of  c<K'aine  and  orthofomi,  or 
injections  of  morphine,  are  neeessaiy  to  control  it.    f  n  one  of  the  author's 
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caseHf  IliiiHtratei]  in  Fig.  284,  though  the  patient  is  aphonic,  am]  \ias 
befii  for  smvnil  yvars.  there  is  no  paiii.  iHspiwra  is  a  t-oiistant  factor. 
thinii;li  not  aiarniing  in  severity.  During  the  past  ten  years  the  patient 
has  gained  tweiUy-sl\  pounds  in  weight.  Difficult  or  painful  d«^'luli- 
tion  ha.'^  I>een  a  mon-  or  less  proniineni  sviiiptoni.  The  Iflryngoscopic 
exaininalion  .shows  die  lesions  dest-rilied  under  piitlidlogy. 

Diagnosis.-  -Lan-ngeal  tuberculosis  must  be  differentiated  from 
sypfiilis,  carrintinia.  and  luptis. 

Syphilis  of  the  laryrL\  presents  u  "punched-out"  ulcer  with  a  yellowish 
exudate  upon  a  dark  red  ha.se.  It  spread-s  rapidly.  The  voice  is  low- 
pitclicd  ami  hoarse,  or  rain'ous.  but  ran-ly  aphonic.  Pain  is  presi.*nt 
upon  phonalion.  The  tuhercnlous  ulcer  is  superficial  and  Its  base  is 
covered  with  a  gniyi.sh  exndale.  It  spreiwis  rather  slowly,  is  painful 
upon  deglutition,  and  die  voice  is  weak  and  softly  hoarse  or  aphonie. 

In  carcinoma  the  l)a.se  of  the  ulcer  is  raised  by  the  crowding  of  the 
direper  intiltration;  it  is  re<i  ami  constantly  painful,  ami  the  voice  is 
continiinu-sly  hnarsi-. 

In  hipijs  there  Is  usually  no  pain,  ulcemtion.  edema,  or  tlischai^je; 
dyspnea  Is  slight  or  absent,  the  genera!  health  good,  anti  a  hipoid  lesion 
is  u.snallv  prescTit  iipoti  the  .skin. 

Prognosis. —  I'lic  prognosis  in  larj-ngea!  tuberculosis  is  grave,  though 
not  neces-Jiirily  fatal.  Aeconiiitg  to  Harpy  there  wen'  14  spimtiineoii.t 
recoveries  in  .'HKH)  cases.  Under  appropriate  treatment  the  percentage  of 
recoveries  is  increased.  As  a  nile,  however,  the  patient  may  be  expwted 
to  live  only  for  a  companiiivcty  short  (inie— a  few  months  or  years. 
Death  nuiy  ucciir  fmin  inanition,  suffocation,  or  hemorrhage. 

Treatment.-  The  treatment  of  laryngeal  luhercn]osi.s,  excepting  the 
local  .syniptom.s,  is  the  same  as  that  of  puimoiiary  tulaTculasiii.  At 
pre.sent  the  "outitloor"  treatment.  e.s[H'ciHlly  in  the  earlier  stages,  is 
enthitsia-stically  rei'onimendcd.  '^rhe  buildings  should  he  .so  arranged 
that  the  patients  pnvclically  live  outdoors  the  year  round.  While  tJiis 
at  first  (houglit  seeni.s  inipo.ssible  during  the  winter  months,  it  is,  never- 
theless, being  done  with  cuni|Hirative  curnfurt.  The  house  or  tent 
afford:*  protection  from  the  sevei-e  cold  and  from  the  winds,  while  fires 
make  life  not  nnly  tolenihle.  hut  cheerful  iind  coiuforiMhle.  The  ohjeel 
is  to  keep  the  patients  in  a  pure  circulating  atmosphere  as  much  as 
possible.  The  whole  sy.steni  is  tlms  invigorated  and  the  lungs  arc 
supplied  with  fresh  oxygen.  The  vital  fnnre.s  are  augmented  and  the 
reparative  processes  are  often  fjiiickly  and  permanently  re.stoml.  In 
mild  cases,  and  in  the  incipient  .'^tage.  little  or  no  medicinal  treatment 
is  reciuire*!.  the  "oul*loor*'  trc-atmenl  bring  quite  sufficient.  In  well- 
advanced  cases  when-  there  is  great  infiltration  and  ulceration  of  the 
laryngeal  (issues  the  "outdoor"  Ireatnient  Is  as  ineffectual  as  any  other. 

Innumerable  remedies  are  n-c<Hiiiiii'riilefJ  for  the  cure  and  relief  of 
laryngeal  tuben-ulosis,  among  them  being  the  following: 

For  the  relief  oif  cough:  riKleiue,  5  to  J  grain  every  three  hours. 
Morfihine  sulphate,  ^n-  lo  i^,j  grain  every  three  hours. 

For  the  relief  of  pain:    Spraying  the  larynx  with  a  0.5  per  cent,  solu- 
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tion  o(  cocaine.  H  tliere  is  painful  lie^liUitinn.  a  2  to  K  per  cent,  sointion 
of  cocjiiiie  mav  be  applit-rl  lorallv.  just  tirforc  catinf!.  Insiifflfttiori.s  of 
urllmfurrii  powdt- r  may  relii-vi*  the  pain,  i.s  iHm-|K)isiiiioiis,  ami  its  effects 
last  longer  tliati  those  af  i-(H-aine. 

For  curative  effecLs,  (lallu^her.  Levy,  !><)('kiirii,  iitid  Johri.son  recom- 
metid  Local  applications  of  fot^naldelmle  to  the  larynx.  (lallu^^ber  was 
one  of  the  first  to  re)>i>rt  iH-ncficial  pi'.siiIi.s  fn>in  this  irfjitnicnt.  It  shoiihl 
be  iKseil  ill  sohitioti.  gradiiully  itii'n'usiiig  in  .slretiglh  rroiii  a  11.5  |x>r  (1-1)1. 
to  a  lU  per  cent,  solution.  'ITie  patient  may  Ix"  intrusted  with  a  1  to  .'itKI 
solution  for  home  treatment.  Iiul  greater  slreiigllm  should  be  applied 
by  the  Hllemling  physician. 

<;allapher  reports  excellent  results  with  the  followinji  method  of 
treatment : 

1.  AiMtbewa  lUght. 

2.  OcaAM. ^inty  with  1  taSprrrent.  foFtnalilrhyitpunluliun. 

3.  l.iml  NppUrAlioii.  &  (u  Ifl  prr  mi\    fonniilrMiyilr 

Arwtol    .  ....  I  purl    t 

A,       IV«f>  Ell t rnl rapbciil  itgnrtimi  rif 

B.  — M*nlhol .      .      .  gr.x 

Ul.  Mi»lyp*i*>  .      .  3J  lu  3U 

Ol.  i^iniMumwi    ,     .  ...  irit.  i  b>  giu  x 

Glyeerel      ......  «.  ■.  ad  8i 

Tlw  abM«  dftily.    CimciUk^  i>  Ih«<1  wttrfi  Jranird  ntrtmmiy. 

Menthol  is  another  reoiedy  of  positive  value.  It  may  l«e  used  in 
<-oml>inaiii)ii  n-iih  c-amplior  and  orthoform.  Frecidenthal  u.s<->  il  in 
emulsion  in  the  followin<.'  tnixture: 

R.^UcDlhol llnl&pkrU 

CH.  laayg.  d'ltr 3(t  paiUi 

VilalU  ovimiii  1!5  pwU 

Orlbii/nriu  ....  lUJ  iiArla 

Aquv  <1m-  .      .       .      q.  Jt  ttd  IOC)  pn/t« 

t-t,  vmulao. 

The  alntve  is  injected  intnilnicheidly  ami  often  yielrls  excellent  results. 

lactic  arid  hu.s  had  and  -xtill  lm.s  il.^  advcR-ales.  IJegiii  with  u  II)  per 
cent,  solution  and  increase  to  75  per  cent.,  or  even  to  full  strength.  It 
should  only  be  u.sed  when  there  are  ulcemttoufi,  or  after  curettemenL 
Il  should  he  nihlieil  itito  the  iilcerateil  or  raw  surface  with  a  i-otlon- 
wniind  applicator  at  intenals  of  from  live  to  ten  day.s.  The  pain  fe 
severe  and  continues  for  four  or  five  hours. 

Badiotber&py. -A(r(inliiig  to  Gleitsnmnn,  the  Fitisen  li};lit  and  ihc 
ultm-viok't  rays  are  less  penelnitiiig  than  tlie  Rontgeti  niy».  and  yet  the 
letter  has  not  produced  the  expected  results  in  lar^-ngeal  diseases.  The 
bacilli  are  at  first  increased,  and  only  after  a  proloujced  u.se  of  ti  low 
vacuum  tultc  i.'*  iinprovenK-nt  noticeable.  Tlie  tV>o|)er  flfwitl  light, 
or  mercurial  waves,  the  .search  light,  the  actinolight,  and  (he  leukodes- 
cent  lamp  may  l»e  used  to  relieve  the  pain,  ami  in  some  instan<-e.s  actual 
iniprttvemeul  follows.  It  in  too  early  tii  predict  marked  ciirati\e  power 
from  these  sources     I  have  used   the  leukodefeceut   lamp,  but  my 
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experience  with  it  l-*  too  limUed  to  state  that  it  does  more  than  relieve 
the  pain.  Thi-  rhicf  valm*  of  the  lviiktHi*'Sfent  lamp  is  in  the  bUie- 
violet  ravs  and  the  radiant  heal.  Tht-M.-  in  foniljiiialiim  exert  a  favor- 
able inHueiit-e  in  anile  ciitarrhal  jtnd  sup  punitive  inHanimalioiis. 
hence  are  of  scr\"ice  in  conibuting  the  mixed  infection  usually  present 
in  tulx'milosis.  'I'he  use  of  radium  as  reporttv!  by  .1.  ('.  Be«'k  relieves 
the  piiin  just  as  other  forms  of  radiant  rays  do.  The  direct  rays  of 
the  snn.  if  concentrat^nl,  net  in  nnich  the  same  way. 

CnwttHge  slionlit  he  liiiut<tl  lo  the  ulcerated  iireit.s.  while  the  parts 
which  arc  simply  infiltrated  and  liave  an  iinhmken  .surface  should  be 
carefully  avoided.  Il  ha.s  lieen  conclusively  shown  that  the  infiltrated 
areas  may  remain  (quiescent  indefinitely.  \\'hen  the  tuberculous  uloer 
has  fkcen  cnrplted.  die  .sluggish  proces.-)  stimulated,  and  llie  orcrlying- 
necrotic  tissue  removed,  the  local  treatment  given  in  the  preceding 
paragraphs  .should  be  continued. 


TUBERCULOUS  LARTNQITIS  IN  PRZQMANT  WOMEN 

Lohnlwrg  ob.sen*ed  5  cfl-sci  in  two  years.  In  2  there  was  no  evidence 
of  tidKTCulosiscl.scw'hen',  ilikI  in  tiic  odirrs  die  larynjjitis  was  thepriuci|Hil 
lesion.  'I'his  was  true  in  the  ch-^-s  reported  by  Tiirck,  [yolinlR-rj;  has 
collctrtcii  LM  .similar  i-a.M's  from  die  lilenitnre.  'J'hc  evidence  i.s  in  favor 
of  the  assumption  that  pregnancy  affords  a  ptXHli.sp(>.<(i(ion  to  lliU  afTection 
and  whips  the  latent  proce.ts  to  a  gallop.  Fnrlhennore,  he  says  that 
every  pregnant  wo3nii.n  with  iliffn.si'd  laryngeal  tulx'n-ulosis  is  imme^ 
dirttcly  d(H>inrd,  and  po.s.-jiljly  al.so  diose  with  only  a  single  tul*ercle. 
The  only  trcatnu-nt  is  the  palliative  use  of  incndinl-orthiifonn  cuudsion, 
formaldehyde,  etc.,  but  these  lose  their  eifieucy  after  a  time,  and  relief 
is  only  obtainefl  from  ninrp!iine  nnd  tablets  of  cocaine. 

Prcgrmnt  women  shmild  In*  carefully  examined  on  the  .slightest  sus- 
picinn'of  trouble  in  the  throat,  and  should  Ix-  placi-d  upon  the  treatment 
outlined  alKJVe,  and  csixKiully  the  outdoor  frcatuu-nt.  Kver\'  woman 
afTected  with  tulrfTculo.si.s  .should  In*  warned  (hat  the  tul^rculous  prtK-ess 
may  Ik-  a^ravalcd  by  pregnancy.  It  fhen'forc  follows  that  an  inuniirried 
woman  sufTering  from  tuberculosis  should  not  marr^'  until  a  cure  has 
been  effected. 


TUBERCULOSIS  OF  THE  MIDDLE  EAR  AND  MASTOID  PROCESS 

TiiU-rculoHis  nf  the  middle  ear  may  be  primary  or  secondary.    A-  W. 

MUligan  Ixriieves  the  primary  form,  es[)ecially  in  young  children,  is 
more  common  than  is  generally  .supposed,  .'^eoonda^'  tul»erculosi3  of 
the  middle  ear  i.s  usually  a  eoniplienlioii  of  a  tul>ercrnlous  process  in  some 
other  part  of  the  upper  respiratory  trad,  rather  than  a  complication  of  a 
similar  ilise-a.se  of  the  bones,  glands,  or  iiljidonunal  viscera.  In  a  series  of 
cases  reported  some  years  ago,  Milligan  found  iC  percent,  of  all  adenoid 
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CflApfl  to  be  ttihercntous.  TTiis  U  a  possihlp  explanation  of  ihp  frequent 
hn(i]vririi'rit  i>f  Lhr  iniilillf  ear. 

Symptoms.— The  symptouis  of  tuberculosis  of  Uie  niiddltr  ear  varc 
with  the  amiiy.  intensity,  or  tbe  {.-hroiiicily  of  the  proces!!;  also  with  a 
simpW  or  a  mixed  infection. 

The  acnile  variety  is  chHraeterize*!  by  same  rwlness  of  the  Hnim 
nienibrane.  sli^'ht  pain,  and  multiple  perforation.  The  hearing'  i.s  con- 
siderably impaired,  'ITie  facial  ncn-c  may  Ik-  paralyzed.  If  the  infection 
becomes  mixed,  the  nature  of  tbe  fliseasc  is  objH^urcd  by  tlic  greater 
intefisity  and  destructive  cbaracter  of  (he  inflamuiatory  process. 

DiagD0si8.^11ie  ehroni*^-  variety,  which  i.s  the  nstiiil  form,  is  readily 
diagnoslicated,  as  it  ruii.s  a  slow  courw  and  is  chaniclrrized  by  little 
impairment  of  hearing  (lhouj[h  this  is  variable),  tinnitus,  a  sense  of 
fulness  in  the  affected  ear  or  ears,  and  an  altnost  or  t|uite  complete 
abfo-nce  of  pain.  In  the  early  stage  there  are  nnilliple  perforations, 
eaeh  of  which  is  the  site  of  a  tulx-rcle  wbicli  ha.s  broken  ilonii.  Later 
Che.se  coale-ve  and  form  larger  perforalions,  which  often  result  in  a 
complete  de.8truction  of  tbe  niembrjiia  tyrnpiini. 

To  confirm  the  diagmx'^.s,  the  secretions  and  the  g^ranulation  tissue 
should  lie  e.\aniine<l  for  the  tul>ercle  bacilli  and  jjiant  cells.  Should  thev 
not  be  found,  a  j;uinea-pif;  should  l>e  iii<M-iilale<l  with  some  of  the  tissue, 
flnd  at  the  enrl  of  five  to  eight  weeks  examined  for  the  results  of  the  tesit. 
In  one  of  my  Cii.ses  tlie  niicro-si-opic  findings  were  negative,  but  the 
inoculation  experiment  was  pa-^itive.  riimatie  treatment  in  Colorado 
and  permanent  residence  there  resulted  in  an  apparent  cure. 

Miliigan  draws  the  following  conclusion."*; 

(a)  A  final  and  exact  diagnosis  is  imperative  l>oth  from  the  point  of 
view  of  prognosis  and  of  treatment. 

{b)  The  disease  is  most  fretjuenlly  found  as  secondary  to  a  tul»en-u]oiis 
proeew  in  other  regions  of  the  IxKly. 

(c)  Primar}'  tuberculous  disease  of  tbe  middle  ear  is  probably  of  more 
frequent  occurrence  than  is  usually  supposed. 

id)  The  prognasjs  is  always  grave,  but  in  a  <-ertain  proportion  of  eases 
suitably  planned  surgical  intervention  will  eradicate  the  disease. 

{e)  In  many  cases  it  Ls  athisable  to  ctmduct  the  treatment  in  .stages. 

if)  \Mien  less  than  10  per  cent,  of  the  hearing  power  remain.s  no 
attempts  should  be  made  to  presen.'e  the  ear  as  an  organ  of  .simse. 

(g)  \Mien  more  than  10  per  cent,  of  [be  lieiiring  puuer  remains  in  a 
patient  otherwise  in  apparent  health,  a  deKnite  attempt  should  be  made 
to  presen-e  the  remaining  hearing  power. 

(A)  When  the  tnlje'rculous  origin  of  ihe  earcli.wft.<ie  bus  been  seien- 
tifieslly  demonslratei],  the  ea.se  sliould  !»>  regnrrh-*!  as  infectious,  and 
|M*cautions  taken  accordingly. 

KoIhtI  Ije^*y,  who  has  Imd  cvceptionat  opportunities  to  study  middle- 
ear  diseases  ia  tuberculous  patients  in  Colorado,  summarizes  as 
follows: 

Any  of  the  usual  affections  may  affect  the  tuberculous  as  well  as  the 
non-tut»ercuIou$. 
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'The  usual  nimli  heal  ions  of  nn  acute  otitis  in  a  tuWrculous  subjert 

are  moniffSt(.'<{  in  llie  coun*  of  the  diseu.se. 

It  h  (fo]i[>tfiil  whether  the  HHciHus  ciil>en'iiIom.s  is  present  as  »>  dts- 
Itiictly  etiolrtfrifal  factor  or  as  an  awiilenl. 

Clinifal  ihIktcuIoiis  f>iitis  occurs  with  moderate  frw|ueney  in  ('(dorado, 
being  secondary  i«  U-sions  ctf  the  resjarjjtoni'  (]rpin.s. 

TuIktciiUhis  otitis  may  develop  when  (he  ij;eneral  symptoms  of  ttifwr- 
eulosis  have  been  arrested  and  the  patient's  eondilinn  is  iimisually  i^^iil. 

Tubercle  bacilli  may  find  iheir  way  into  the  middle  ear  throu^  the 
Kiistaehian  lube,  the  lymph  channels,  and  the  hlood  current. 

rniisua!  care  niiisl  lie  exen-ised  In  the  iipplication  of  the  na>al  (louche 
ill  tul)erculoiis  pjitients.    The  disr-harjje  may  he  temporarily  arrcsred. 

It  must  iH'Cxwediiifily  rare  fur  miliar)'  tiiben-iilosis  in  develop  from  an 
otitis  as  the  focus  of  infection. 

Senimllienipy  i.s  apfiarenlly  <»f  swme.  Ihoujjh  uiiL'<*rtain  value. 

Prognosis. — (Icnendly  .speakiiiy  the  pmgnwi.s  is  uiifavonible.  There 
an*,  hnwcvcr.  numerous  exceptions  (o  the  nde. 

Uiiiavorable.~(a>  It  is  especially  unfavorable  in  acute  eases. 

(fc)  Hapid  dc.iiniction  of  lM)iiy  iis,sue  of  the  labyrinth  attd  mastoid 
protrss  i.s  iiDother  inifavorable  .si^'n. 

{c)  ^ri.xed  infection  adds  to  the  destructive  nature  of  the  process. 

(r/)  Well-advani'ed  puliuonarv'  tulKTculasis  renders  the  prognosis 
unfavorable. 

(e)  Marked  general  tlebility  from  any  cause  is  an  unfavorable  si|^. 

Mora  Favorable.-  ui^  In  children  the  disease  is  often  loi-al  or  ^iffondarv 
to  di^t■i^H^•d  liMisiU  and  ecrvicnl  jrlatid-s.  The  removal  of  the  tun»its  and 
glands,  and  the  dis<*ased  centre  in  the  mastoid  process  is  usunlly  followed 
by  complete  recovery. 

[/»)  In  adult.s  otherwi.se  healthy  the  prognosis  under  simple  treatment 

is  JIOOiI. 

Treatment. — General  and  climatic  treatment  must  be  conacientiouslv 
carried  oiiL 

Gold-stein  report.s  four  ca.v.^  which  he  connders  primari-  tul^errulous 
infections.  .\ll  of  these  ca.scs,  he  .says,  were  seen  more  than  thre*-  yc»rs 
previous  to  his  report;  three  are  srili  living.',  and  <areful  physical  examina- 
tion fails  to  show  any  tnljcrcnlniis  infection.  'I'here  were  no  evidences 
in  the  histories  of  these  cases  or  in  their  clinical  development  either  of  an 
acrjuirefl  or  hereditary  tuln'rculosis.  Of  the  four  ca-vs,  rhree  Involved 
die  mastoid  cells  extensively  iind  sliowefl  an  unusually  active  and  rapid 
invasion.  All  of  the  cases  develoj)e«l  from  a  preexisting  otitis  media 
suppumliva  chmnica,  and  appean-tl  to  him  as  direct  infection  hv  the 
Bacillus  luijerc-ulosis,  In  the  three  ca.ses  in  \vhich  the  mastoid  operation 
was  performcfl  ihe  wmnids  healed  by  (inn  granulations,  and  all  endence 
of  tuhen-ulosis  ceased  with  the  removal  of  the  local  proress.  This 
is  in  <lirect  contrast  to  the  healing  of  wounds  in  patients  in  whom  the 
systemic  tuberculous  invasion  is  present.  The  data  which  has  fieen 
fimishetl  in  the  cases  herein  reported  point  to  a  ilefinilely  localtxt-^l 
specilic  infection  of  the  cavuin  lymfiani  and   mastoid  cells,  with   the 
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characteristic  development  of  a  tuberculous  process  as  it  occurs  in  hone 
tissue,  and  with  the  definite  demoiistmliun  of  the  UactUus  tuberculosis 
in  one  case. 

The  treatment  should  be  selected  nith  reference  to  tlie  type  of  mani- 
festation, the  age.  and  general  health  of  the  patient. 

(a)  In  prinmrv  liiU^ri-tilosiN  of  the  niusloid  pnHvss.  ^ood  results  may 

be  obtained  by  the  mastoid  operation.  esiKrially  in  cbildreii.    ]n  children 

^t  may  be  necessarj*  lo  remove  the  tonsils  and  cervical  glands,  as  failure 

do  so  subjects  the  patient  to  the  chance  of  a  return  of  the  process. 

(i)  ^Vhen  the  pulmnuartf  htbrrcuiosia  is  nni  ad7'ai}crft ,  the  mastoid 

I  operation  is  indicate*],  and  may  1m?  followed  by  vcrj'  salisfactury  results, 
1  hcsr  r-a-ses  also  do  well  in  a  suitably  selecte*!  climate  or  in  tent  colonics, 

^^witli  atleijuale  nouri-slimenl  and  \\i(li  lia-al  treatment.    The  luberc-ulin 

^■treatment  is  of  value  if  Koch's  new  tuberculin  is  given  under  opsonic 

^■control. 

^f    (r)   IMien   the  puimouarif  tuberctUotis   ia  weU  adt'onced,  operative 

f  treatment  is  useless.  Even  in  the  more  favorable  ca.^es,  the  operation  may 
be  followed  by  only  teniporan'  improvement  If  the  patient  Is  gn-allv 
debilitated  from  any  cause,  operative  treatment  is  contra-indicated. 
In  such  ca.'«es  the  necrotic  pnK-esN  usually  continues,  and  the  bony  walls 
remain  denndeij  and  covered  with  pus, 

1  (</)  WTien  there  is  ma^oid  ruvl/itig  trr  rMnemi  an  earlv  operation  for 

(the  relief  of  the  abscess  is  indicated,  regardless  of  the  general  chanicter 
of  the  disea^. 
it)  Climatic  or  oprn-air  ireaimrnl  and  reeonstnirlive  n-me<li(s  slioulfj 
be  u-sed  in  those  cases  in  which  there  is  little  or  no  Involveuient  of  the 
Iung8;  outdoor  air  in  a  ctotidy  dimaie  is  recommended. 
O.  J.  Stein  recommends  the  u.se  of  formaldehyde,  a  few  minims  of 
which  are  droppcfl  on  a  pouze  drcwinj;  which  is  placed  in  the  meatus 
sikJ  auricle.  'I'liis  should  be  covered  with  a  thin  layer  of  cotton  and 
sealed  wnth  collodion  to  prevent  external  cva[M>ration.  The  fumes  of 
the  fontuildehyde  penetrate  to  the  <liseased  area  am)  exert  a  favoraMe 
^■influence  upon  it.    (See  Treatment  of  I*an-npeal  Tuberculosis.) 

I       1 
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The  fauces  and  phan-nx  are  WH;-on«l  only  to  the  skin  «s  sites  for  the 
manifeslalion  of  conslitiitioiial  .syphilis.  |>arti<-ularly  in  the  secondan' 
Sta^.  ThU  may  be  aci-ounted  for  in  part  by  the  presence  of  a  lai^ 
number  of  lymphoid  glaitds.  the  excessive  friction,  and  the  comj>le,x 
embiyolopical  union  of  tissues  in  this  region. 

Om^-nital  .•ij-pliiiis  is  more  common  in  the  phar\'nx  than  in  the  noae. 
In  the  cases  sJiown  in  Kips.  229  and  '^itl,  the  phajymc  and  nose  were 
involved.  John  Mackenzie  .laya  thai  .VI  per  cent,  of  the  congenital  cases 
develop  in  tiie  first  year  of  life,  SSJ  per  cent  within  the  first  .sl\  months. 

Primary  lesion  rrf  the  phar\-n.\  and  tonsils  is  second  in  frequency  to 
that  of  the  genitalia,  owing  to  the  number  of  s^-philitic  nurses  and  scxuaj 
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perverts,  and  to  (lie  use  of  unsterilized  Ntir^'icul  iiistruiiifnts  in  office  prats 
tk-e.  In  oru"  i»f  tiiy  I'iiscs  llie  primary  lesi(Hi  (K'ciirrwl  on  the  \eU  tiiusil, 
which  wnb  ijifisttJ  for  cjuiiisy  by  a  practitioner  who  was  syphilitic. 

\Vhen  I  first  saw  rhe  pnlicnl  there  wiis  «n  ti^'ly  swperHcial  ulcer  with 
indurated  tnlges  oji  the  iipjier  jKirlioJi  of  thf  tdiisil.  Within  a  few  days 
the  typiral  .secondary  rash  appearcfl,  thusmiifiniiing  the  diagnosis. 

F*;uiMh*.s  are  more  often  ajfeete<l  than  males,  and  one  or  both  tonsils 
may  tie  the  seat  of  t\w  priniiiry  lesion. 

The  jjritnan-  lesion  is  usually  of  short  diimlion,  though  when  it  occurs 
on  thv  loii.sils  the  inflamftiation  may  he  sofrreal  as  to  extend  llie  |>eri(Kl  of 
ulceration  to  the  seeond  stiij^.    '['his  has  IxTn  true  in  some  of  my  eaiies. 
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SyphfliUp  xrnni  at  th»  fauoM  Mid  phiiirnx  pniuine 
■  pArlUI  ron«trl(1iaTi  at  Uw  btlnntu  Lviriwii  llie 
•pililiuiyiis  and  incniphurynii.     (Aulhor'a  cMe.) 


AuUinr'a  eaim  of  mnRvriiiljil  iQphilH  of 
Cbo  nuw. 


The  secoudHFv  leaioii  consists  of  (he  usual  eiylhema  of  the  fare  ami 
body  and  mucous  niipnib nines,  II  may  appear  fit)ni  six  lo  eight  weeks 
after  the  initial  le.sion  or  even  as  lute  as  several  months.  The  erjthem- 
atotis  patehes  in  tlie  throat  have  been  descrilxnl  as  ulferations.  though 
Lennox  iirowne  <'lninieti  (hat  they  an*  Jiot  true  uk-ers,  but  simple 
abrjslons  of  the  surface  epilhelinni. 

The  tertiary  lesions  ap[H-ar  fif)tn  three  lo  twenty-five  years  after  the 
primary  uuiuifestatioii,  and  may  Ue  ulcerative,  ganpTenou-s,  or  gimmta- 
toiis,  and  verv  destrurtive  lo  both  soft  and  bony  ti-ssues. 

Symptoms.^The  sytnpliuns  ot  the  primary  stage  are  ulcers  with 
indiirat*-*!  ctlges,  which  cause  pain  in  the  ear  if  the  arrh  of  (he  fauces  is 
alTected.     If  the  inHummation  extcitds  to  the  pharyngeal  urihce  of  the 
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Eustachian  tube  there  is  «oriw  deafticss  and  Itiinilus.  The  lyniphatif 
^laml.i  of  the  nwk  are  usually  enlai^^ed. 

In  the  secoiMlory  sta^  there  may  be  cough  or  a  tickling  sensation 
in  the  throat.  In  some  case.s  pain  or  a  dull  aching  is  complained  of. 
Dysphagia  nml  a  ps<'u<lonH'iiihrannii3  angina,  afcoinpained  hy  a  slight 
elevation  of  tenija-rature.  may  lie  pivsent.  'I'here  may  alsti  Iht  en'thema- 
tous  patches  on  the  skin  ami  in  the  ihroat,  these  in  the  (hmat  often  being 
mistaken  for  superficial  ulceratiuns.  L'pon  close  exaniinution  they  are 
found  to  be  mere  abrasions  or  elevations  of  ihe  superficial  epithelium. 

In  the  tertian'  stage  the  (xloris  characterislic,  and  is  known  as -syphilitic 
ozena.  There  is  :>ome  pain,  but  il  \^  not  as  severe  aa  lUe  lesion  seems 
to  warrant.    The  pain  i.s  increa.s»I  upon  deglutition. 


STPHILIS  or  THE  LASTNX 

The  primary,  secondan*,  arat  tertiary  manifesfalions  oF  syphilis  may 
appear  in  the  larynx,  though  I  he  primary  lesion  is  extremely  rare.  Syphilis 
1  tif  the  lan.'nx  is  estimated  if^  comprising  from  I  to  ITi  per  cent,  of  all  ra.sea 
of  syphilis.  lis  nceiirrenee  in  the  pharviix  is  given  as  about  U)  per  cent., 
and  in  the  na-ie  as  nearly  ;i  [wr  cent,  of  all  rases.  Altout  one-fifth  of  all 
llie  nL-tcs  of  Kvphilis  appear,  tlierefnre,  to  affect  some  portion  of  the 
upper  respirator}'  Iract. 

Sypliilis  of  the  hirynx  occurs  mixst  fi^iuentlv  l)etween  the  twentieth 
and  fiftieth  years  of  life.  In  the  eongeiiital  form  it  ap|)enrs  either  in  the 
first  few  nHjnilis  of  life  or  at  al>out  the  age  nf  pulK-rty,  \\'hen  il  occurs 
soon  after  Inrth  the  le^^ions  are  usually  sei-omlmy.  If  the  second  stage  is 
C"jniple(ed  in  ntero  the  di.sea.se  may  only  Itecnmc  manifest  in  the  third 
stiige  afUT  ihe  lap.se  of  sevenil  (irsually  from  iwo  to  fifii-i-ii)  years. 

Seeondan.'  en,ilienia  of  the  laryn.\  usually  owurs  as  an  aecompani- 
ment  of  llie  satne  process  in  the  pharj-nx,  but  whether  hereditan*  or 
acx|uired  it  is  in  Ihe  tertiary  stage  that  relief  is  usually  sought.  NIales 
are  more  often  affected  than  females. 

Gross  Pathology. — The  lesion  i.s  nsually  bilateral  and  appears  upon 
the  tniC  and  false  cords  a.s  a  catarrhal  inflammation  with  liypereuiic 
spots  and  abmdeil  epithelial  areas.  Condylomata  may  la-cnr  on  the 
epiglottis  or  upon  the  laryngeal  mucous  membrane,  and  cause  eousiUer- 
afilc  -.rennsis, 

Sjrmptoins. — Though  the  ulceration  takes  place  vei^  rapidly,  the  pain 
is  usually  slight.  The  lesion  first  appears  in  the  form  of  a  elear-cul,  deep 
uk-er.  Induration  is  not  always  present,  though  there  may  be  slight 
thickening  at  the  edges  of  the  ulcer.  Kdema  is  not  a  niarkcfl  fealurp.  At 
the  !«>tlom  of  the  nh-cr  the  cartilage  may  !»■  riecnwcit  and  may  be  the  .seat 
of  suppuration;  that  is,  periehonilritis  and  cliondritis  of  the  liir>ngeal 
esrtilages  may  be  present.  The  mucous  membrane  is  hyperemic  and 
darkly  congested.  The  itinditjun  is  impnned  by  the  admini.slnilion  of 
the  iodides,  though  this  may  he  temporar}-.  Ilcmorrhuges  sometimes 
occur,  mid  in  rare  instances  endanger  life. 
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'I'he  vocal  changes  are  iinilulerul  paralysis  (ihough  it  may  be  bilateral), 
with  a  FHUcous  hosrwiie-ss  or  aphonia,  (.'ou^h  is  in  some  subjet-ts  an 
eiirly  syniptoin.  1  )yspliiipin  itmy  or  may  not  lio  prosrnt.  If  th**  syphiliiir 
lesion  Ls  kx-ated  otj  the  jjosterior  aipect  udjncfnt  to  the  montli  of  llic 
esophajftis  of  the  larynx,  dyspha^'ia  i.s  usually  a  marked  symptom. 

Prognosis. — Sy|>]iilis  of  llii-  larynx  u.siifilly  yields  to  trvHlmenl.  thuugh 
it  may  leave  tlie  vot-jil  a[i|)jiratiij(  xoinewhat  impaired  as  \o  its  anatomical 
and  physio  I  ot^cal  integrity.  Life  is  not  usually  in  any  jj'*'^*  danger, 
except  in  those  cases  in  which  the  heinorrha}^  is  unusually  seiere, 
nr  in  whi<'h  the  stenosis  causes  snffomtion.  \\Tien  on  aenMinf  of  the 
siilfmatitin  it  Ueconies  ne<'essary'  to  perform  tra<-het)toiny.  Uio  patient 
shonU!  be  warned  that  in  al!  prf)Imbi]ity  he  ■nnll  have  to  wear  a  tracheal 
tuU-  Die  ItalaiifT  of  Ins  life. 

Treatment. —Tlie  general  treatment  should  be  a*  for  syplitlis  elsewhere 
in  the  bo<ly.  Loc-al  Irealment  to  relieve  the  courIi  or  pain  niav  Ixv-nme 
neees-sary.  In  case  perichcmdritis  and  necro-sLs  of  the  lan'nj;eal  curti- 
la^s  is  present,  it  is  Ijcst  to  first  administer  the  iodides  in  full  dases.  in 
unler  to  iliminish  the  acute  patholop<-al  pitx'ess,  and  then,  if  nec«5«sary, 
to  remove  the  fragments  of  diseasefl  cartila)*e.  This  may  be  done  by 
direct  lan'n^osci>py.  nrhy  Iaryiipjlissiirc(»ee  lianiifrnswpyand  ]>arynj»o- 
fissurel;  the  former  is  preferable,  for  if  the  ather  uiethod  is  adopted, 
it  may  lie<"ome  neeessari'  to  repeat  the  o[)eralii)n  a  numl)cr  of  limes. 

]n  cases  of  extreme  stenosis,  tracheotomy  should  be  perfonued  and  a 
trachea]  cannula  introduced. 


8TPHILIS  OF  THE  EZTERKAL  EAR 

Primary'  chancre  of  the  external  ear  is  so  rare  that  less  tlian  half  a 
dozen  fiuses  lutvc  been  repiirted  in  the  literature. 

The  secondary  manifestations  may  l>e  papular,  pustular,  macular, 
ulwrous,  or  condylnniatous.  The  enlin-  auricle  may  lie  de.sln»yed  by 
extensive  nli-eratioiis.  or  it  may  be  frrt-ally  defoniieil.  The  manifestations 
in  the  ear  are  usually  secondart*  to  a  similar  atl'eclicm  of  llie  adjacent  -ilcin. 

Condyloma  of  the  meatus  is  nire;  it  ixfurs  in  tlie  pro|><jrtion  of  aliout 
1  to  ever^'  240  cases  of  jjf^neraf  s\-phills  (I>epr^.s  and  Muck). 

The  course  of  condyloma  in  the  external  meatus  is  as  follows: 

(al  In  the  iH'piniiin^'  there  is  a  red  ffflort-iwence  of  the  .*kJn,  other 
8}*nipt()ins  iH'iiiK  ab.sent. 

(6)  A  little  later,  diffuse  swelliiij;  of  the  walls  of  the  meatus  occurs. 

(e)  The  skin  begins  to  Ik  slightly  broken  and  secretion  is  thrown  upon 
the  surface. 

((f)  Finally,  warty  growths,  of  a  grayish-r«l  color,  form  in  the  carti- 
laginous portion  of  the  auditon'  meatus,  ami,  more  rnrelv,  in  Ihe  ositeous 
portion.     They  may  be  large  enough  to  block  the  ineatns. 

(V)  Pain  usually  develops  with  (he  apjwnraiice  of  the  cnm]yloma. 
especially  if  the  skin  is  ulcerated.  It  is  intensified  by  roovemeiils  of 
the  louiT  jaw,  as  die  glenoid  fossa  is  in  ver)'  close  relation  to  the  antenv 
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inferior  u-nll  of  the  meatus.    Deafness  and  tinnitus  develop  in  propor- 
tion to  the  dejrref  of  llic  nieatal  oh-stniiftiini.     Pcvit  is  exi-e plional. 

(J)  Hesohition  may  lake  plac-e  either  with  exiensive  deilructioii  of 
Um"  tissue  or  wilh  little  or  no  flian;,'e.'i  wliaisiiever.  In  some  coses  the 
ulceration  continues  foniiaiiv  rnoiithi:.  L'riderpeneral  treatment  resolu- 
tion taken  pluL-e  (|uickly,  and  iiltle  or  no  scar  tissue  forms.  Stricture  of 
the  im-Hiiis  is  rare. 

Diagiiosia.—  'I'he<Iiagno.sis. should  he  Iwsed  upon  the  history  of  specific 
disease  elsewhere  in  the  bnaly,  t.ho  dmrai'lerLstic  ^andular  sweth'n^, 
and  the  appearance  of  ihe  I<K'aI  lesion. 

Prognosis.  -The  pnij^nosis  uf  condyloma  and  the  other  seenndary 
forms  of  syphilitic  maiiife-vtation  is  favorable  under  the  internal  admin- 
istration of  mercury  and  itMlides. 

tiiunmatouf  formations  of  the  external  ear  are  usually  .sinndtunenus 
in  their  appearance  ■n-ith  ihe  same  process  in  the  middle  ear.  They  may 
appear  later  a.s  ihfp  ulcers  with  elevatctl  margins. 

Treatment.— 'Hi e  local  treatment  of  the  primary  <hancr<'  should 
tfJiiKi.sI  in  cleansing  Ute  parts  uilh  )plack  wash  and  then  appl^'ing  the 
following  ointment: 

LMiuHn  &A     Sir— M. 

S«C — To  bw  nmtlW  wJUi  nutum  jMub  lialtl  in  plnrr  wilh  a  IirIiI  tmnitiuEe. 

Menrtir^'  sliouEd  also  he  given  internally,  or  it  may  he  niblied  into 
the  skin  in  the  form  of  hhie  ointment. 

Condylomata  and  other  sccondari-  syphilitic  manifestations  should 
be  treated  by  the  internal  adnunlstration  of  inercury  and  tlie  local  appli- 
cation of  a  powilcr  com[K(Sipd  of  wjiial  pails  of  calomel  and  die  oxide 
ofxinc,  whirh  slionlil  Ih-  applicfl  muv  or  twice  daily. 

To  rediK-e  the  exulx'raiit  f^runulatioiis,  apply  u  strong  solution  of  llie 
nitrate  of  silver. 

Gumma  should  lie  treated  hy  the  internal  administration  of  mercniy 
and  the  iodide  of  potash  or  iorlonueleoid  to  the  jxiint  of  tolerution. 


LEPaOST 

Synonyms. — Klephantiasis  jjncconmi;  leoniiasis;  satyriasis;  French, 
ta  peta';  (icrman,  der  .\ussntz;  .\orw*'giiiri,  .s|H.'da[sk]ie4l, 

Ijepriisy  is  a  chronic  infections  dist^Hsc  caused  by  the  Racillus  lepne. 
ft  is  chararterized  by  the  prvsi'nce  of  tuU-n-ulous  nodules  in  the  skin  and 
mucous  membranes  (tubercidoux  leprosyl.  or  by  changes  in  the  nerves 
(anesthetic  leprosy).  At  first  Ihcs*-  forms  may  Im-  scpanite,  hut  ulti- 
nialrly  they  exist  in  conihiiialion.  In  the  i-lmmcteristif  tuberc-iilou.s 
form  there  are  disturbances  of  sensation. 

It  is  cuKtoniaiy  la  divi<le  lepn>sy  into  two  general  forms,  the  tuber- 
culous and  the  anesthetic,  lepra  tiiherosa  or  tuherculouH  leprosy,  and 
lepra  ane^etica  seu  ner\'osa.    It  is  also  sometimes  sulxiivided  into: 
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(a)  Tiibppculoiis  nohilar. 
(i)  Noii-liibt'rculdiis. 
(c)  Mixed  ttiljerciilous. 
Etiology.  -Geography.  —In  Kurope  it  is  most  rotnmon  in  Norway,  the 
SweUUh,  FItiiii.sli,  uiid  Uussian  C(nu>t5,  tbe  Eust  Hea;  ihm  in  Asia,  India, 
Chtnn,  Africa,  KK>'pt.  Alwssinia,  Moror<ti;  and  in  Amenta  (California 
and  Mexico).    It  is  lUso  found  in  Austrulia  and  the  .Sandwich  Islands. 

The  [tacilhis  lepra-  wa^i  iJi.srovcrwi  l>y  HHiisrn,  of  Hergen,  in    |.S'/l, 
and  is  univcrsiilly  ri*4'(j^niz«l  as  the  t-aiisc  of  the  (li.s)'tt.se. 
Modes  of  Inloction.— There  are  three  possible  mofles  of  infection,  viz.: 

(a)  Inociilalion.  — It  has  not  IxH-ii  pnived  that  leprosy  is  contracted  by 
accidental  inoculation,  though  it  is  highly  prt>bahle. 

(b)  Heredity. —  For  years  It  was  ihou^jht  to  be  transniitled,  though  it  is 
probably  not 

(r)  Utj  Contagion.— The  disease  in  eontafrino^-  The  hacilli  are  given 
off  rroni  the  iiiLsal  secretions,  open  .sores,  and  die  excretions  of  the  IhkIv. 
Osier  says  it  is  prolmblc  that  the  bacilli  may  enter  the  IkkIv  in  rn«ny 
ways  through  the  mucous  mciiiliranes  atid  ihrnngli  the  skin.  Sticker 
believes  thai  the  initial  lesion  is  the  ulcer  u|Hm  the  cartilaginous  part 
of  the  nasal  septum.  If  ihis  is  true  the  disease  a-ssuines  greater  imp<ir- 
tance  to  the  rninologi.st  and  suggests  the  advisability  of  maintaining 
thorough  cleanliness  of  the  nose  on  the  part  of  those  a.tsoriated  with 
leprous   patients. 

Pathology.— The  Fiacilhis  lepne  ha.'S  many  points  of  resemblance  Co 
the  luliercle  hacilhis.  but  can  be  readily  differentiated  from  it.      It  is 
cultivated  with  extreme  diHicully.  and.  in  fact,  Ihere  is  some  doubt  as 
to  whether  it  is  capalilc  of  grf)Wth  on  artificiiU  mirdia  (O.sler),      I.«pni 
tuhertisa.  or  tuberculous  leprosy,  attacks  chiefly  the  integjiment  and  the 
mucous  membrane  of  the  nose,  palate,  roof  of  the  ntouth,  larynx,  Kibd 
phar\*nx.    Oti  tin*  skin  die  first  cliarigcs  show  thenis«'lves  in  llie  form  of 
iiUlhrHtiuiis;  the  skin  in  one  or  more  places  over  aivas  of  «'veral  cfiili- 
meters  become.i  elevated  and  assumes  a  brownish-rwl  or  dull  red  color. 
In  the  region  of  the  iuliltralion  the  sensibility  disappears,  partly  or 
completely,  and  on  hair}-  parts  the  hair  of  the  afft^-tr^-tl  area  falls  out. 
On  mucous  membranes  the  lesions  show  ihenisebi-.s  either  as  small 
patches  or  tubercles,  4)r  as  round,  flat  infiUrations,  winch  l>econie  ulcerated 
and  heal  w-ilfi  cicatricial  contraction.    The  results  are  often  coiii^picuous 
disturl»aiices  of  the  affected  part,  the  disapixwramr  of  the  cartilaginou.* 
nasal  septum,  the  snfl  palate,  and  the  epiglottis.     Stenosis  of  the  lar\TiK 
is  one  of  the  uiost  common  occurrences.     Characlerislic  tul)errlea  aJsc^ 
often  develop  on  the  conjunctiva  hidbi.  especially  at  die  corneal  bor- 
ders.    The  disease  has  a  remarkably  regular  and  progressive  course. 
ina'imuch  as  new-  lesinn.s  are  always  appearing.     'Ine  outbreaks  aris^ 
with  the  iiillini  i-niprjiui.s,     Tndcr  febrile  action,  the  erkthcmaious  red- 
dening of  the  affected  parts  develops,  and  is  soon  followed  by  the  forma- 
tion of  tubercles  and  nodules.     Al  the  site  of  (he  older  lesions,  usually 
at  the  time  of  the  fresh  outbreaks,  changes  lake  pla<v,  ami  milian' 
abscesses  or  blebs  develop,  either  of  which  may  end  in  ulcerattOD.    It 
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is  deserving  of  nivntinn:  that  ui  tliv  lime  of  Ihew  fivsli  oiiCl>n-a){s  the 
lepra  bacillus  may  he  demoiist rated  in  the  bhxxl.  in  which,  at  other 
times,  it  is  aljseiit. 

L«pTB  Anestlwtica  sea  Nervosa. — Anesthetic  leprusv  i^  characterized  by 
seiisil>ilily  and  trophic  distiirlmiicci  of  the  skin  and  iniiwlcs.  The  forma- 
tion of  new  tissue,  which  produces  the  noiJular  growths  of  the  tuber- 
culous fonn,  is  small  or  entirely  absent.    The  di.se-a.se  begin.s  a.s  a  leprous 

lyneurilis.  Anesthetic  h^pnisy.  in  typical  rasiw.  luus  no  n-wrnblancfr 
to  tuberculous  leprosy.  It  usually  begins  with  pains  in  the  limbs,  and 
arta&  of  hyj)erc.sthe.sia,  or  of  numbness.  Bullie  may  form  verj'  early, 
macule  appear  on  the  trunk  and  extremities,  and,  after  existing  for  a 
variable  length  of  time,  di.sHp|x'ar,  leaving  area.**  of  nne.stlie.sia,  thoii^li 
aiK'-slbesta  may  develop  independenlly  of  the  niaciiUe.  SiipeHifial 
ner\'e  trunks  may  be  large  and  ntxinlar.  The  bulla-  change  to  <lc-stnic- 
tive  ulcers.  The  hnger.s  and  toes  are  likely  to  contract  and  nwriMic. 
Thi.s  type  nms  a  very  chronic  course  and  may  not  be  severe  in  it.s 
rcsidta  (Osier). 

Mixed  tuberc'ulalcd  lepra  is  the  least  common  form;  it  constitutes 
afjoul  one-sixth  of  all  ca-sea.  idanil  one~hatf  of  which  are  apparently 
heredilarj',  each  parent  often  having  had  a  diilerent  form.  Jt  begins 
with  either  a  (uf>er<'ulfm.s  ()r  a  non-tiilMTCulon.s  .symptom;  most  fre- 
quently (he  latter  are  more  pn>minent  for  a  few  niontlis.  fever  and  the 
usual  plicnoinena  of  tu!>cpculization  then  occurring.  iVslniclion  of 
the  carlihigc  of  the  nuse  .sometimes  ensues;  tlie  soft  palate  also  may 
be  destroyed  by  ul(«ratioiis.  The  balance  of  the  symptoms  are  a 
compound  of  the  other  varieiips. 

Prognosig.  — The  di.sea.He  i.s  wry  chronic,  pmpre.ssive,  an<I  probably 
incurable.  The  tuU-rculous  form  is  d^.-^iniftivc.  'ITie  ncr^'ous  form 
may  not  greatly  impair  the  patient's  usefulness,  aa  in  the  ca^  of  the 
clerg}*nian  who  continued  hi-s  career  for  thirty  years  after  c-ontracting 
the  di.Hea.se. 

There  are  no  si)e<rific  remedies  for  tlie  di.sea.se.  (ieneral  tonics  should 
be  combined  with  local  treatment  to  meet  the  indications,  and  this  is 
all  thai  can  be  done. 


OLANDEBS 

Synonyms. — Erjuinia  maliasmus;  mal]eu.s;  malleus  hiimidiis;  fanpy; 
mone;  fan-in;  rotK. 

(Ilanders  is  a  «>ntflgiou.f  disea.v  alTetting  horse.s  and  asses.  It  is 
commiinicrable  to  man.  It  is  caused  by  the  bacillu.s  mallei.  UTieii  it 
■ffecLs  the  mucous  membrane  it  is  calle<l  glanders,  and  when  it  afferls 
the  skitr  and  lympliHtie  gEuntls  it  is  called  farcy. 

Etiology. — Glanders  originates  in  liorses  and  asses,  but  is  communi- 
cable to  man,  and  from  man  to  man.  Il  is  natiiraliy  more  often  foiinil  in 
men  engage*!  in  (n-cupation.-i  whi<'h  bring  them  in  contact  wiiji  In-asts  of 
burden.  Though  the  bacillus  may  gain  entrance  through  the  follicles  of 
the  skin,  it  more  often  does  so  through  an  abraded  or  a  wounded  surface. 
21 
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Cases  are  rpp(irte<I  tif  surgeons  beiiij;  infected  while  operating  upon 
pnlieiit^  who  had  thr  disease. 

Pathology. — There  are  numerous  closely  asscxiated  nodules  of  low 
grudf  eiiihn'onal  or  granulation  tissue,  which  rettdily  break  down  ami 
suppurate.  Th«'  uh-crs  tliiKs  fdmicrl  have  umhTniined  wlj^t-s,  whic-h  air 
the  reuwianLs  of  the  wall  of  th<?  prwetiii^,'  abscess.  'Hie  proce>s  spreuibi 
bv  continuation,  though  later  it  may  be  carried  to  distant  parts.  It 
usually  apjMrar.s  first  in  the  skin,  and  then  extends  to  the  tnurous 
menibmiH*  of  the  nose,  ihough  it  may  Iiave  its  origin  in  the  nincrt<bi. 
Bftiirngarten  says  it  is  a  disease  which  stands  uiidway  between  al>s<fs* 
ami  tuberculosis. 

'I'ho  na-sfj  lesions  are  usually  in  the  form  of  numemus  eloseJy  gr<>ii|n*d 

f;niri»iluti(jn  nodule.s  in  (he  snl>niueous  tissue.  'J'here  is  a  profuse  pro- 
ifcralion  of  icukocvfrs  and  connertivc  liiiur  t-clls,  with  n4tich  are 
ailtuixed  iiniiK'nni.s  liacilli  of  glaiich>ix.  The  pn>liferalion  c»ntinue.s  untif 
the  prt'swirc  diniiniiihes  the  nutrition  of  the  mass,  especially  aJ  its  centre, 
liquefaction  necrosis  then  ensues  and  the  nodules  Ixfoine  alKScesses.  The 
outer  wall  soon  breaks  down  and  the  c-onlenis  are  discharged  into  the 
na-tnl  cavities.  The  ahsrcsses  are  thus  converted  into  open  ulcers  with 
undermined  edges.  Cross-sections  of  the  ina.s.ses  before  breaking  down 
show  them  to  Iw  compa'wl  almost  entirely  of  leukocytes,  eonncctive- 
ti.isue  cells,  and  fibrous  ti.ssue.  Many  Bacilli  mallei  are  eiul>cil(hil 
ill  the  masses  of  proliferated  cells.  In  the  acute  form  there  are  nunicr»ms 
raultinuclcar  Iciihocyics  in  (he  lutjoining  tissue.  In  the  chnuiic  fi>nn 
the  bone  and  deeficr  structures  may  lie  destroyed.  Gangrene  uf  tlie 
.softer  ti-'Mues  may  occur. 

Sjnnptoms.-  In  the  acute  form  (he  period  of  incubation  is  from  three 
to  four  days.  The  acute  synjplouis  often  simulate  rlieuiuati.sni  or  Ijtplioid 
fever  in  its  initiid  stage.  -V  liltle  later  the  nndide.s  apfM-ar  citluT  upon 
the  skin  or  the  nasal  unicosa.  acconlitig  to  the  point  of  infection.  They^^f 
vapidly  increase  in  nixe.  as  descnlx-d  under  patholog}*,  until  (in  na.<gil^^| 
glanders)  the  purulent  conleiiU'i  empty  into  the  iio,>ie.  'Hie  upper  air 
passages  are  not  often  involved  primarily  in  man.  'ITie  priJgness  of 
the  fliseiiAe  is  mpid,  and  usually  lead.s  to  a  fatal  issue  in  a  few  days, 
or  in  two  or  three  week.s. 

The  chninic  form  in  fatal  in  about  5()  per  cent,  of  the  cases  after  two 
mouths  to  two  years.  This  type  bears  a  close  n'S4-iiiblun<'e  to  syphilis 
and  tu[>crculo3is.  The  lymph  gland.s  of  the  neck  are  often  much  ervlarg*xi 
in  the  acute  form.  Chronic  glanders  often  presents  the  symptoms  nf  a 
iwrsislcnt  coryza.  Tlie  diagnosis  is  difficult.  It  may  l>e  neccwari'  lo 
inoculate  a  male  guinea-pig  with  the  iia.sal  sec-retions  to  determine  the 
diagnosis,  At  the  end  of  two  days,  in  a  positive  ca.w,  the  testii-Irs  uf 
the  pig  arc  swollen  and  (he  skin  of  the  scrotum  reddem-d.  The  testicles 
continue  to  increase  in  size  and  liaally  suppurate.  After  two  or  Ihnx 
weeks  death  occurs,  and  tlie  postmortem  reveals  nodules  in  the  vi 
The  use  of  "mallcin"  is  highly  n'c<unmeruied  fur  diagnostic  puqKi0e& 
It  is  useil  in  the  same  manner  as  the  tuberculin  test  in  lul>erculrtsl^ 
]n  all  suspected  cases  reniove  a  piece  of  the  tissue  and  examine  sections 
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will)  the  microscope;  make  n^ar  c-iiltiires  and  inject  them  into  the  ptrl- 
Inneal  cavitv  of  a  Kiiinca-piji.  anri  wntch  the  reactions.  Also  use  iiijec- 
lioiis  i>f  inalleiii.  and  waldi  llir  nisirh-s.  Alxive  all,  sriidy  the  ciinical 
pheiioniena,  and  from  all  the  evidfiice  uhtaiimljle  arrive  at  a  diagnosis. 

Prognosis. — The  prognosis  in  the  acute  form  is  j;rave,  for  nenrly  all 
ca5e5  die  in  a  few  days.  In  the  chnntic  furm  the  mortality  is  ahout  .'iD 
per  It-Ill-,  and  death  o<'<*urs  in  from  two  nionth.s  to  one  or  more  years. 

Treatment. —  In  acute  eases  there  is  little  hope  of  recovery.  If  .seen 
early  the  tx^swf  around  the  point  of  original  infection  .should  be  either 
extensively  canterizeil  or  removeil  en  mti-wr.  'Hie  woinid  thus  created 
shmdd  be  fref|uenlly  bathed  in  a  solution  of  the  diluride  of  xinc  (one  to 
eifjlit).  All  animals  and  horses  sus|)ecte(l  of  heinp  infected  should  t>e 
killed  arnl  liieir  IxkUcs  hurtRHl.  In  chronic  ca.ses,  tonics  and  the  iodide 
of  potash  should  be  pven,  (houf^t  no  specific  remwlies  are  known. 

(danders  of  the  phar\'n.\  is  usually  an  extension  of  the  same  process 
from  the  nojv,  though  it  may  l»c  priniiin-  in  ihe  phnrynv.  Nodules 
form  here,  as  in  the  nase,  an<l  an'  altendi-*!  by  atKtut  tlic  .same  general 
symptoms.  The  cervical  aiul  sublingun]  glands  are  early  involved, 
break  down,  suppurate,  and  discharge  externally. 

The  chronic  form  ij*  not  attendctl  with  the  sariii*  ilislinel  phenomena, 
and  Ls  often  mistaken  for  grunnlar  pharyngitis.  The  nodules  are  mis- 
taken for  the  lymphoid  masses  which  otvur  in  chronic  folliculiir  pbanii- 
gitis,  though,  if  watched  long  cncnigh,  they  will  lie  seen  to  grow  gradually 
larger  ami  larger,  until  serious  mechanical  obstruction  results.  Such  a 
process  in  the  pharynx  should  arouse  a  suspicion  of  glanders,  and  the 
mallein  test,  or  guinea-pig  experiment  a-s  given  under  Symptoms  should 
be  made. 

(Ilanders  of  the  larj-nx  is  rare,  and  when  pire.sent  is  associated  with 
the  same  process  higher  up  in  the  respiratory  tract. 


AOTINOHTC09I3  OF  TH£  NOSE 

Synoayms. — Lumpy  jaw;  hohlfast.  or  wootlen  tongue. 

Definition.—  Actinomycosis  is  a  parasitic,  infectious,  and  incurable 
discjiM*  which  was  hrst  observed  in  catde  and  later  in  man.  It  is  churac- 
terized  by  the  manifeslalions  of  chronic  inflammati<tn,  with  or  without 
.stippuraiion.  It  often  re-sulls  in  the  foniiation  of  granulation  tumors, 
esfje^ially  about  llie  jaw  inid  neck. 

Etiology, — The  exciting  cause  is  the  ray  fungus  of  acltnomya-s. 
The  predlspo-sing  causes  are  an  abnided  mucous  surface,  or  a  diseased 
membrane.  The  infectious  maierial  may  be  carried  by  water  or  food, 
and  hy  straws.  chafT.  grain,  neeilles,  ele.  The  fungus  prohalily  grows 
upon  wheal  and  oais,  hence  farmers  should  lie  cautioned  against  chewing 
wheat  and  oat  straws,  as  they  se**Hi  to  In-  a  prolific  .soun'c  of  infi'ction. 
Shoemakers  occasionally  contract  the  diseast?  from  the  habit  of  holding 
a  needle  or  awl  in  (he  mouth.  Kissing  may  !«•  the  means  of  trniisinis- 
non  from  one  person  (o  another.    It  occurs  chiefly  in  young  udulls. 
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Pathology. ^Tlii*  aciinoniyws  wciv  formeHy  (houg)il  to  be  moutd 
fun{<i,  but  Bostroem,  in  ISSii,  proved  h_v  cultivation  tlial  Ihev  are  a 
variety  of  cludollinx,  lieloiijjitifi  to  the  scliizoiuycetes.  The  diseased' 
mass  is  made  up  of  {granulation  tissue,  wliich,  ext-ept  for  the  ray  fuiifpis, 
would  he  mi.'itakeii  for  round-cell  sarcoma.  Kpithcliotrl  elements  and 
^iant  (flls  are  sometimes  present.  In  the  granular  mass,  or  in  the 
pus,  the  fungus  itself  apix-ars  in  the  form  of  small,  yellow,  hrown.  or 
green  masses,  jilMiut  llie  size  of  a  pinliwid.  which,  ujMjn  microscopic 
examination,  are  found  to  be  conipose<i  of  a  central  interwoven  man 
of  threads,  from  which  radiate  club-sliapetl  ended  rays,  tn  man  the' 
cluht»ed  l)odie?<  are  fre<|ueiitly  absent  (Senii).  The  histological  lewons 
are  alike  in  the  actinomycotic  nodule,  and  in  the  IuIktcuIoiis  follicle, 
only  the  )^rni  iMxiy  difTers.  Water,  or  a  wejik  solution  of  sodium  chU>- 
ride,  causes  the  rays  to  swell  enornicnisly  and  lose  their  shape;  ellierand 
chlontforni  have  no  action  upon  tlieni.  The  ^mss  [Hitlidloginil  anatomv 
of  the  disease  is  everywhere  associated  with  chronic  indurations,  with 
aoftenirig  and  lii|Ui>fiii'iioii,  anil  with  resulting  siinises  and  cysts.  The 
head,  neck,  and  espt-citilly  line  jaw,  and  the  cervical  fascia  are  the  sites  of 
the  di.sease.  In  the  cenical  fascia  the  disease  gives  the  neck  a  hrawtiv 
hardness.  The  lymphatic'  gland.s  are  not,  a^  a  rule,  extensively  invulved. 
In  the  ox  the  tongue  is  often  affected. 

'J'he  lesion  may  be  self-limited,  as  in  tuberculosis,  by  cicatricial 
envelopment. 

The  kenicl-iike  uihIuIps  are  iLsually  niulltple.  They  may  coalesce, 
and  the  resnlting  masses  may  "heal  out,"  When  tmne  tissue  is  atfeeted, 
the  destruction  is  centml,  while  |>eripherally  there  is  h\-per|>la.sia. 


AGTIN0M7C0SIS  07  THE  PHAfiTKZ  AND  TONSILS 

Symptoms.-  -The  symptoms  vary  acconling  to  the  part  involved.  The 
affe*'tion  is  chninic.  but  iwcasionally  runs  a  nipiil  course.  'Ilie  granula- 
tion tissue  is  abundant  and  the  mass  resembles  a  tumor.  Pr^-vious  to 
suppuration  it  is  i|iiite  firm,  and  if  progressing  rapidly  it  is  summniled  by 
dilTuse  edema.  Pain  and  tenderness  are  rarely  present.  When  suppura- 
tion occurs  the  rtm.ss  increa-scs  rapidly  in  size. 

'llie  rrec|uency  of  occurrence  in  dilTerent  parts  of  the  body  in  .'jOO  cases,.! 
as  collected  by  I'oucel  and  Beranl.  la  as  follows:  Head  and  lungs.  -V*  per 
cent,;  thorax  and  lungs.  2()  [>er  cent.;  al>iJcimeri,  2(1  jH-rt-enl. ;  otiier  parts, 
.S  per  cent.    In  France  the  face  and  neck  were  affected  in  Sn  per  eenL  of 
the  (in  cases  rep(»rted. 

The  symplonis  may  be  grouped  in  two  cla.«es:  (Vi)  TTiose  referable  to 
local  tumefar-iinn  and  purulent  discharge,  and  (ft)  those  refemhie  to  the 
general  iiito.\ieation  of  the  system  by  the  suppurative  products,  or  their 
nietastatif  s|iri*a»l.  ami  which  ilo  not  diffiT  from  thtvM-  of  chronic  -iup- 
purulion.  'I'lie  lix-al  .symptoms  are  of  slow  development,  ari<l  are  largely 
those  of  gradual  mechanical  interference  of  the  phar^'ngeal  function.  At 
the  site,  or  sites,  of  inoculation  a  yuiall  rouuded  and  reddish  elevation 
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appears,  and  U  accompanied  In-  the  usual  subjective  annoyances  of 
an  altcndinjt  phar)'ii>,'ilis.  The  udjjtcent  tissues  become  swollen  and 
tumefied,  and  the  evidences  of  aik  acute  inHammation  soon  change  to  tJic 
more  permanent  en^orii^'nient  and  solidity  of  a  chronic  condition.  'I'he 
swflHrig  i.s  im'guhir.  but  well  oulhtied,  timi  to  proI>e  palpaiioii.  and 
not  oversensitive,  but  slowly  increa.srs  in  size.  Sup|>uration  and  the 
formation  of  aii^y-luokint;  sinuses  folhiw,  frnin  which  iitsue  a  puru- 
lent discharpe,  in  which  are  the  small  yellowish  pellets,  or  masses,  com- 
posed lai^lv  of  the  typical  ray  fuufius.  The  diHcbarge  in  persistent, 
and  the  sinuses  extend  deeply  and  produce  extensive  destruction  of 
tissue.  The  spread  of  the  pnicess  iloes  not,  as  a  nilc.  occur,  and  it  shows 
a  tendency,  if  it  occurs  elsewhere,  to  do  so  as  an  isolated  swelling  rather 
than  as  a  connected  overgrowth  from  the  original  phar}*ngeal  foeus. 
Pain  is  a  variable  fpiuntity,  and  de[»^nds  largely  iijHjn  the  scat  anil  extent 
of  the  peculiar  swelling.  Usually  there  is  a  more  or  Icm  t-ontinuous, 
heavy  ache  which  is  felt  locally,  and  this  may,  at  thnes.  be  eased  or 
intensified  into  acute  distress.  Fetor  of  the  breath  and  gastric  disturl>- 
an<Ts  from  the  purulent  di-srhat^ie  are  often  present.  The  np|>earance 
of  the  dist!a.se  elsewhere  by  metastasi-s  is  to  Im'  expected,  especiHilv  iti  the 
lungs  or  the  alimentary  tract,  though  no  portion  of  the  bodv  is  free  from 
possible  invasion.  The  systemic  symptoms  may  be  ."severe  or  slight, 
according  to  the  degree  of  involvement  and  the  exit  of  the  suppurative 
products,  and  do  not  differ  in  their  chanicter  from  those  usually  obsen-cd 
in  any  other  .suppurative  condition.  Death  occurs  fniin  .slow  cxlmustiuti 
or  through  some  intercurrent  affection  or  complication  (Kyle). 
Diagnosis. ^Actinomycosis  .stuaild  lie  differentiated  from: 

(a)  San-uma. 

(6)  Tuberculous  infection. 

(c)  Carcinoma  (of  the  tongue). 

(d)  Syphtli.s. 
(«)  Epuli.s  (in  jaw). 
(/)  lAipus. 

It  U,  i»erhap.s,  irn|H>.tsible  to  make  a  positive  clinical  diagno-sis  of 
actinomycosis.  A  microscopic  e.\auiuiaticMi  showing  the  ray  fungus, 
or  inoculation  of  a  guinea-pig.  may  be  necos.sary  to  establish  it.  llie 
presence  of  the  yelloni-sli  [larticU's  in  the  purulent  dischai*gc  is  <]uite 
characteristic,  though  not  c-onchisive.  Actinomycosis  is  probably  not 
as  rare  as  is  generally  supp4>.sed.  as  it  is  .sometimes  mistakenly  diagnos- 
ticated as  sartoma,  carcinoma,  asteomyelitis,  syphilis,  etc. 

(a)  Harcotna  is  hi.stologicaIIy  fiuiic  similar  to  aciinomvcoais.  A  careful 
microscopic  examination  will,  however,  in  actinomyci>sis  show  the 
presence  of  the  ray  fungus  and  some  giant  cell.s.  Sarcoma  docs  not 
break  ilowii  and  suppurate  so  early.  Both  occur  ipiite  frecpiently  tn 
ihe  young. 

(ft)  TiibfTculous  disrate  is  attended  by  an  enlargement  of  tfie  regional 
lymphatics.  In  aclinomyco.sis  the  regional  glands  are  not  enlargi-d. 
An  examination  of  the  sputum  or  the  Inncidalion  of  a  guinea-pig  will 
show  the  tubercle  bacilli  if  present. 
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(c)  Carcinoma  of  the  tongue  is  usually  fuund  near  the  base,  whereas 
actinomycosis  afTix-t.s  the  lip.  Then,  too,  in  carcinoma  there  are  laacio' 
ating  pain.s,  ulceraiion,  and  cuchexia. 

(ti)  Sifphiiia,  in  the  irummatous  stage,  is  more  amenable  to  treatii>ent 
by  means  of  ihc  icxIiiJfs,  The  general  hlston"  of  the  <tuv  is  also  an  aid 
ill  the  liilfrri'iilial  diupnosis.  Acute  prupressivc  aclinoniyeojiis  may  very 
slrikinyK'  resemKle  acute  phlcfrmnnous  inflammation  and  osteonivtrlitis. 

Treatment.— '1 'he  iixJides  are  (-(ficacious  in  reivnl  caspji.  In  old  luses 
ill  whicli  there  is  a  mixed  Infection  ihcy  are  less  efiicienL  The  remedy 
should  iie  ptven  nnti!  inarked  iodtsni  re.siilt.s.  'I'he  injeotion  of  u  .1  per  cent.-, 
solution  of  the  permaiijjariale  i>f  potrt.^ih  Into  the  cysts,  when  present,  has 
prociiieed  gooil  results,  f 'auterization  of  the  skin  and  soft  parts  with  the 
solid  stick  of  silver  nitrate  is  a  valuable  aid  in  those  cases  in  which  there 
is  a  fistula  and  suppuration.  (laulirr  reports  excellent  results  from  the 
injection  uf  a  10  jmt  ci-nf.  .solution  iif  the  itKlide  of  potash  into  the  mass. 
Electric  needles  may  Ije  inserted  in  the  tumor,  and  fA)  milliamperes  of* 
rurrent  passed  through  it.  Kvery  minute  a  few  drops  of  the  iodide  of 
potash  solution  sliouKl  be  injected  nnCtl  a  total  of  2U  minims  is  usetL 
The  electric  current  decomposes  the  iodide  solution  into  nascent  intjioe 
and  potash.  The  chemicals  thus  liberated  in  the  actinomycotic  tiasiie 
act  us  a  detrrrcnt  to  the  further  proj^ress  of  the  disease.  A  general 
anesthetic  should  Ek;  administered  for  this  treatment.  It  should  be 
re))eated  in  eight  days. 

The  surgical  Ireatnieiil  of  actinomycosis  varies  frotn  simple  inci.sion 
to  the  complete  removal  of  the  entire  mass.  'I'he  disease  is  best  suited 
to  .tui^<-al  irc-atnient  iM^fore  the  stOjKe  of  suppuration  an<l  extension  to 
the  regional  glands.  When  it  has  progresseil  tims  far  it  is  no  longer 
.simple  actinoinvcnsis,  as  it  is  coniplicate<l  by  a  mixed  or  slreplocfMx-al 
and  .stiipliyli>i -<><■( 'al  infeclinti.  .-V  simple  inci.sion  is  .sometimes  etTe^^tual, 
as  is,  indeed,  spontaneous  rupture.  Should  excision  be  resorted  to,  it 
should  l)e  complete,  and  followed  by  the  themiocauter)*,  to  prevent 
the  spread  of  infection  to  the  exposed  lyniph  s{>aees.  After  suppuration 
is  established,  treat  as  for  tuberculosis,  i.  r.,  curette  and  pack  witU 
iu(lo<lurm  gauze. 

The  di.'W'ase  seems  to  be  self-limited  by  the  formation  of  a  capsule  of 
connective  tissue  anri  by  spontaneous  rupture. 

Iodide  of  potash  or  icHlonncleoi<l  are  probably  the  most  rehable  internal 
renietlies. 

AOTtHOMTCOSIS  OF  THE   MIDDLE  EAR 

Actinomycosis  of  the  middle  car  is  very  rare,  and  the  only  literature 
on  die  subject  is  the  clini<'nl  report  of  a  case  by  Zaufal.  of  Prague,  atwl  a 
more  extcndci  rej>ort  of  the  same  oa,se,  with  the  postnjortem  findings, 
by  J.  C.  Be<-k,  of  Chicago,  and  a  second  case  of  Mojoivhi,  of  Italy.  The 
clinical  aspect  of  Heck's  case  wa.i  as  follows:  Carl  J.  was  fifty-four  veara 
old,  a  fanner,  always  heallliy,  with  a  negative  history  of  aural,  nasal,  and 
pharyngeal  disease,  until  sL\  months  previous  to  the  examination.    At 
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that  lime  there  was  »  swellinf'  l>ack  of  ihc  Ii-ft  t-ftr  and  left  su\v  of  the  neck. 
The  swelling,  at  fii>t  hard,  soon  xoftcrieij,  hikI  wa-s  never  jjaiiiful.  I^ater 
B  thini  swelling  apfx-an-*!  on  the  left  side  of  the  neck,  which  ojwncd 
and  discharged  pus  through  a  fistula.  At  ibis  lime  [he  hearing  becoine 
defective.  'ITie  functional  tests  of  hearing  showed  a  ncgalivc  Hinntf, 
and  Weber  latcraHzing  to  llie  left  side,  thus  shi^wing  middle-ear  disease. 
There  was  no  secretion  from  ihe  external  aii^liion-  meatus,  but  tiie  post- 
snperior  wall,  at  the  fun<his,  ."^gged  a.s  in  iniiKloii]iti.s,  A  .swelling  the 
.size  of  tb«  palm  of  the  liand  vt-as  situated  over  the  ma.stoid  and  the  regioo 
posterior  and  inferior  to  it.  it  did  not  fJuctuate.  A  smaller  swellinfr, 
anterior  to  tliis,  had  a  tisltilous  opening  in  Ihe  region  of  the  ttp  of  the 
ma.stoid  process.  Coinpn-ssion  i-xpcllcd  a  gni-nish  pus,  containing 
small  granules.  The  sultsetjuent  ink-rosctipii-  hraJings  showed  the  my 
fungus  of  aotinotiiyco^s  in  abundance.  .\  radical  mastoid  operation 
was  performed,  but  the  healing  pnK'css  was  nn.salisfactun%  Five  weeks 
later  the  patient  died  from  an  inlmrrHtiial  lieniorrliag"',  due  to  the  ulcera- 
tion of  a  large  blooilvcssel  in  the  region  of  the  aclinomvcolic  pnK-ess,  'i"hc 
postmortem  was  held  by  f'hiari,  who  found  Llie  muscles  of  the  neck  on 
the  h*ft  side  and  the  upper  eervicul  vertebra  infiltralwl  with  pu.s  ronfaJn- 
ing  velloftish  particles.  There  was  no  .su[)purative  process  in  the  cavnin 
tynipani.  A  li.stulons  tract  wa.s  traced  with  a  fine  prf>l»e  from  the  cavum 
tympani  lowanl  thccxposeil  incisnn-  ]na.stiii{h'a.  The  left  sigmoid  ninus 
Was  filled  with  a  sulwtani-e  of  a  liglit  yellow  color,  and  was  adherent. 
'ITie  cenieai  glands  on  the  left  .side  were  enlarged,  and  cross-sections 
showed  whitish  disci ilorations.  Sections  of  the  tonsils  and  the  contetits 
of  the  lacunit?  were  negjitive  as  to  actiiioniyco.*iJs.  The  ulcerated  arterr 
eaii.'iing  the  fatal  hemorrhage  was  examineij  niicmscopirally  by  Beck, 
who  found  the  ray  fungi  in  its  walls.  This  is  the  first  reported  case 
in  which  the  ray  fnngiw  has  Iwen  fonnd  in  Ihe  wall  nf  a  bloodvessel. 

The  oulv  otlier  case  of  actiiioniyc(Ksis  of  the  niidrlh*  ear  on  record 
is  reported  by  Majocchi.  of  Italy.  In  his  case  the  prima^^■  infection 
was  in  the  lung,  and  the  infection  of  the  ear  probably  uceurred  during  a 
fit  of  coughing. 
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PART  II 
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CHAPTER    XVII 
DISEASES  OF  THE  EPil'lLVHYNX  AND  BASE  OF  THE  TONGUE 

AOUTE  LAOUKAR  INFLAMMATION  OT  THE  PHARTNOEAL  TONSIL 

According  to  Felix  Peltesohn,  the  pharj'njjcal  tonsil  consists  of  six 
Fairly  sj-ininetrical  folds  »upHmt't!il  liy  ilcvj)  fiirnjus  nitiuing  in  a  sagittal 
direction,  which  inav  be  separat^Hl  from  encli  otlier  like  the  leaves  of 
a  book.  Ptwteriorly  and  sometimes  anteriorly  there  is  a  cimcil  fold- 
connecting  all  of  Ihera.  In  the  middle  there  is  a  deep  fissure — the 
recessus  medium — to  which,  in  some  Instances,  a  blind  canal  leads,  and 
which  was  formerly  erroneously  dcscrilK^l  an  an  independent  stnirtiire, 
the  bursa  phar^'ngva,  which,  when  infeeted,  is  known  as  Thuniwaldt's 
dbea»f. 

Bickrl,  in  defining  a  tonsil,  says  it  is  characterized  (a)  by  its  well- 
defined  shape,  ih)  by  a  diffused  Infiltration  uf  Iyni])Ii  ccU.s  and  follicles, 
and  (r)  by  crk'pis  nr  lacunic.  that  U,  iniicils  p(K-ki'l.s  lined  with  epithelium, 
aroutid  which  the  lyinpliutic  tissue  is  tirran^red. 

If  we  take  his  deHnilion  hterally  only  the  pharyngeal  and  faucial  tonsils 
■re  mU  tonsils,  aa  the  lymphoid  tlsHiie  in  the  other  parts  of  the  so-called 
"  tonsillar  ring"  does  not  have  cn,"pls  or  lacnme.  The  fancial  tonsil  also 
hna  a  riistinct  tibmus  investing  capsule. 

fiymptoms-^Angiua  lacunaris  of  (lie  pharyngeal  tonsil,  like  thai  of 
the  faucial  tonsils,  is  an  infections  disease.  It  Is  mrely  n-cognizcd  as 
such  by  physicians  on  accuuttt  of  its  hidden  ItK-atiou  hack  of  llie  post- 
nam  and  the  soft  palate.  The  condition  may  be  seen,  however,  with  a 
pcMtnasal  mirror.  The  crypts  or  lacuna-  are  filial  with  a  yellowish- white 
exudate.  compo.vtl  of  epithelium,  inflammatory  cxiidale.  and  pus  cocci. 
An  inexjieriencefl  phy.sician  might  easily  arrive  at  the  errnneons  cnn- 
dusiou  that  the  sptjts  were  "ulcers;"  indeed,  the  same  error  has  often 
hem  mad\e  concerning  the  faucial  tonsils.  During  the  acute  stage  the 
phaiyngeal  tonsils  are  red  and  swollen. 

That  the  di-wase  is  infectious  is  shown  by  the  clinical  data — namely, 
the  initial  chtll,  the  rise  of  temperature,  the  prostration,  swelling  of 
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the  spleen  ami  cprvical  glands,  the  prolonged  convalescence,  and  tlie 
preseriw  of  a  j^rimt  varirlv  tif  nifwlioiis  giTni.s. 

l"Tie  secretion  is  ofieii  mj  lltiid  as  lo  ixw-e  from  the  crypUi  and  coalesce 
nith  that  from  an  a<lji>itiinjr  crypt. 

Acute  lacunar  inlhiinimiiiun  of  Ihe  phan'ngeal  tonsil  does  not  occur 
lu;  nrten  a.s  lic-utc  lacunar  InHuniniatioii  (iF  the  faucial  loasiLt.  Thit  i.s 
pmhaltU'  duo.  in  part,  tu  the  filtrating  Function  of  tiie  vibrissa*  and  UKiJst 
mucous  membrane  of  the  nose. 

It  occurs  most  tifleri  dvjriiig  the  first  twenty  years  of  life,  because  the 
lymphoid  adenoiil  tissue  is  more  deveiuiK*<I  and  more  scn^ilive  during 
this  jjeriod  of  life.  It  has  a  strong  tendency  lo  recur.  'ITie  nasc  l>wniiiM 
obstructed  and  there  i.s  pain  upon  swallowing,  but  it  Is  not  definitely 
located  a.s  when  the  faucial  tonsils  an*  di-sca.sc<L  The  voice  becomes 
nasal,  or  void  of  resanani-i>,  as  in  hypertrophy  of  adenoids.  Tlic  glainhi 
at  the  angle  of  the  jaw  and  in  the  deep  cen'ical  region  are  swollen  and 
painful  upon  prt'»inn\ 

The  fever  i^  cyclical,  Iwing  less  si-vere  of  mornings  and  greater  at 
night.  It  contiiuies  for  sevemi  days  and  leaves  the  |iatient  c|uite  ex- 
hausted. The  pharyngeal  tonsils  continue  swollen  for  some  time,  often 
permanently  after  the  fever  sulisidcs,  and  cause  more  or  less  nasal 
obstruction. 

To  one  not  accustomed  to  examining  the  epiphan-nx  the  following 
siiggt-'stiori  by  reltesuliri  \H  of  grtmt  value  in  making  a  diagnosis:  If 
the  tongue  is  drawn  far  enough  forward  willi  a  tongue  depres.sor  lo  see 
behind  the  palatine  arch,  the  salpingopharyngeal  fold,  the  so-c-allrti 
"lateral  column,"  may  be  Found  to  be  deeply  reddened  ami  studded 
with  yellow  fnlliclcji.  Tliis  rondition  «  characteristic  of  angina  lacxt- 
nart.s  of  die  pliaryngfial  tonsil.  As  the  s[>afp  lietween  the  soft  [lalate 
and  the  posterior  pharyngeal  wall  is  still  (juilc  wide  in  young  peiiple, 
the  postrliinoscopir  examination  may  be  easily  made. 

Patients  frwjuently  complain  of  a  feeling  of  fulness  and  pressure  in 
the  ears,  but  do  not  often  have  active  inflammation  of  the  middle  ear. 
The  nasal  secretions  are  acric],  and  often  caust?  nasolabial  excoriations. 

Diagnosis.    -(«)  Iniiirtl  infective  fever,  chill,  and  cyclicjJ  fever. 

(6)  Olwlriicted  nasal  passages  and  non-resonant  voice. 

(c)  Most  important  of  all,  the  red  ami  swollen  follicles  of  the  "lateral 
column"  (follicles  just  back  of  the  posterior  fuucial  jjillar),  from  which 
a  ytrllowish  setiretion  is  exuding. 

These  signs,  together  with  the  postrhinoscopic  examination,  mil  lead 
to  a  correct  diagnosis. 

Treatment.  ^Kx-pcrience  teaches  \ts  that  during  ihccourst'of  the  acute 
or  febrile  stagi-  hx-al  ajifiHcations  irritale  and  .should  imt  lie  attempteil; 
even  gargles  sbouhl  not  he  used.  'Hie  patient  sliould  l>e  kept  tn  bed 
until  the  fever  abates,  or  a  few  days  longiT,  a-S  the  pn>slralion  is  severe. 
He  may  be  given  pieces  uf  ice  to  hold  in  the  mouth,  as  this  aeems  lo 
aflonl  some  relief.     Only  a  light  diet  should  be  allowed. 

.\fter  complete  recover}*  the  adenoids,  whedier  lar|>:«  or  small,  should 
be  thoroughly  rcmoveil,  as  otherwise  recurrence  may  take  place.     In 
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adults  the  recurrences  are  characterized  bv  the  fonnalion  of  crusts  in 
the  epipharynx.  The  crusia,  therefore,  indicate  die  neefl  of  an  adenoid 
operation. 

ADENOIDS 

Sjmonjnns. — Adenoid  vejjetation.s ;  pharyngeal  adenoids;  pharyngeal 
ioRsiU;  epiphart'[);^>al  lon.sll.s. 

Definition. —  Adenoids  are  livperlruphied  lymph  glands  which  nor- 
mollv  exist  in  the  cpipharvn^at  .space.  'I'hev  ore  t-hieflv  lix-atrd  (in  ilic 
superior  and  posterior  waJl.**  of  the  epiphiirvrix.  though  they  may  extend 
into  the  fnssn'  of  Hiisetimijller  and  to  the  mouth  of  the  Ku.stachian  tubes 
(tulju  atidittva  KustaiThii). 

The  edges  of  the  walls  of  the  rrees.sus  mediits  sometimes  become 
agghilinated  during  aeuU-  inllanimatdrv  pnxt'.sseH,  and  thus  convert  ihe 
groove  into  a  .«inus,  which  l»ecoine.s  inf^-clcd  and  cuntiniiaUy  discharges 
its  seeretions  into  the  pharynx  ('I'hornwuhlt's  ilisense). 

Etiology. — ^The  chief  cause  of  adeuoid.sis  ihe  irritation  and  inHanknia- 
tion  which  occur  in  the  epiphar\-nx  (hiririfj  Httncksof  one  of  thrr\anlhrni- 
at(His  fevers.  It  i.s  u  well-known  pulholo^'icjil  hiw  that  IIlc  lyniphatie 
jCnictures  of  children  become  enlarfred  or  hypertrophied  in  re.'^ponse  (o 
bacterial  stinnilation,  whereas  Ihe  limine  sliuiulalion  In  adults  does  not 
cause  Ivmphoid  hy|KTtrophy  lo  a  corresp«n<nngdc^rtv. 

As  tlie  exandieniaUHjs  fevers  occur  chiefly  in  early  cliiidhood  wliile 
the  special  siiM-eplihiJity  exists,  it  is  but  nafurni  to  Hnd  ndennid.s  nm.-it 
frequeully  during  this  [wriod  of  life. 

Aceoriling  to  llie  slatistir-s  on  ihi.s  subject  by  McBride  and  'I'umer, 
adenoids  are  most  freipiently  found  bftwtrn  ihr  .tixth  and  (he  Ji/tcniifi 
years  of  life,  though  they  may  occur  at  anv  period.  In  children  who 
were  otherwise  normal  it  has  been  viiriously  esliui»te<i  diat  they  were 
present  in  from  1  to  9  per  cent,  of  all  ol-ws  examined.  In  deaf  nmtes 
thev  are  present  in  from  ."iO  to  I'A  per  cent,  of  all  i*a.sp.s  exatnined. 

Wlnle  it  cannot  l.»e  sjiid  tlnit  adenuid>  a]"e  ht-redilary,  ihey  are,  neve> 
theless,  In  many  in.slantr.s  ii  famili/  rliftrfirtrrf.ftir.  perhap.s  on  a<roiint 
of  a  similar  environuienl  and  similar  anutonueal  conformations  pre- 
dbpasing  to  infection  of  the  epipharj*ngea!  tissues. 

t'liniate  probably  plays  but  u  .snialL  part  in  ihe  (-an.sation  of  adenoids, 
dioiigh  it  4ioul<l  Ix-  said  that  a  co]d,  dunip,  (■hHrigeabk-  cliinjite  .sulijects 
the  mucosa  as  well  as  the  general  system  to  repented  slioc-ks,  which  lower 
the  viijility  and  render  (he  lymphoid  tissue  an  easy  prey  lo  infection. 

Pathology. — The  <listrilmtlon  of  adenoid  tiwue  in  the  epipluirv'iix 
is  chietly  on  the  up|ier  and  posleritir  walls,  iluiugli  il  iimy  e.\tend  to  the 
fasBK  of  Kosenmuller  ami  to  the  orifices  of  tin-  Kiistachian  tubes.  Ade- 
noids are  composed  of  lymphoid  tiK-sueeiHiieslied  in  atieliriite  though  eom- 
paratf\-ely  delicaU-  reticulum  of  fibrous  conm-clive  ti.'wne.  The  essential 
patholn^'  of  adenoids  consists  in  the  h\'pertriiphy  of  the  lyniphoiil  tissue 
of  die  epipharyn.\  which  is  normally  present  there. 

.Aeotnling  to  Afi-Bride  nn<l  Tunwr.  Uii-  pliarytigeat  tonsil  is  a  iM'ripher- 
ally  placed  lymphatic  gland,  from  which  eft'ercnt  duets  pass  to  the  nearest 
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glariJfl  in  the  cervical  t-liaiii.  Like  simitar  glamis  elsewhere,  the  pharrn- 
ffeal  adenoid  tissue  consists  of  a  fii»rotJS  connective -tissue  fraiuework. 
supporting  tnasnes  of  lymphoid  tvlls.  hut  oMiiig  (u  its  penpheral  {wsition 
it  differs  from  the  more  deeply  placed  lymphatic  glands  in  having  an 
epithelial  coverin);  upon  il.s  fi-ee  surface.  The  supporting;  framework 
eonsists  of  tibruuii  septa  pa.ssiug  throu^^h  the  suUitance  of  the  gland, 
from  which  a  very  delicate  eonneclive-iissue  network  ramifies  in  nil 
dire<:tion.s  toward  the  surface.  It  carries  in  it  (he  blixKlvesscIs  and  tlie 
lymphatics,  while  here  and  there,  lying  in  clusters  in  the  septa,  may  lie 
seen  many  mucims  yhinds  whose  duets  open  on  the  surface.  In  ilie 
meahf  3  of  liie  delicate  network  lie  masses  of  leukocytes  or  lymphoid  cells, 
constituting  the  lymphoid  (issue  which  forms  die  main  bulk  of  this  tonsil. 
Groups  of  these  cells  are  s-pecially  differentiatetl  in  tlie  ftirm  of  more  or 
less  roundcii  or  oval-shaped  areas,  having  centres  of  a  pale  apprAr- 
ance,  while  their  margins  are  more  darkly  coloi-ed.  These  areas  are 
the  follicles  or  germ  cenlnc-s  of  (loodsir.  Covering  the  free  surface  of 
tlie  tonsil,  and  dipping  dtiwn  into  its  reccsw-s  and  en-pts.  is  a  layer 
of  ciliated  epithelium,  continuous  with  that  lining  the  respiratory-  pari  of 
the  interior  of  the  nose  and  the  adjacent  mucous  metnhrane  of  tfie  epi- 
pharynx.  The  epithelium  consists  of  more  than  one  layer  of  cells,  the  ^H 
superficial  ciliated  cell.*)  Iwing  columnar  in  type,  while  the  ilee|>er  cells  ^H 
forming  two  or  three  layers  are  smaller,  and  rest  upon  a  well-dermed 
baseiTK^nt  membrane. 

Tbe  Epithelium.  The  normal  epithelial  covering  undergoes  a  certain 
amount  of  variation,  as  might  l>e  expiTterl  when  a  growth  of  this  kind, 
it.scif  subject  to  variations  in  size,  fills  to  a  varying  extent  a  cavity  like 
the  epipharynx,  more  or  less  completely  surrounded  by  firmly  resist- 
ing Iwny  walls,  and  wlms«>  size  is  intcrniittently  changing  thr*jugh  the 
movements  of  the  .soft  palate  which  conHtlhites  its  fhMir  'llie  epitbo 
lium  i.s  not  always  of  unifornt  thickues.-*.  \\liile  preserx'ing  lis  citiatetl 
columnar  type  its  thickness  varies  in  parts,  so  that  the  lining  of  some 
uf  the  crypts  pn-.sents  an  irregular  ouliine.  In  a  certain  number  of 
the  preparations  examined,  hoivever,  there  is  a  marked  change  in 
the  character  of  the  epilhelinni.  Incoming  of  the  stratified  stjuamnus 
variety  and  of  a  ven-  considcraI>le  thickness.  This  change  and  thick- 
ness are  not  general,  but  are  conlined  to  certain  areas  on  Uic  .surface  of 
the  hypertrophy.  It  is  mil  tturmal  to  this  part  of  the  upper  rfispira- 
lory  tract,  liecau.se  the  whole  of  the  mucoTis  membrane  of  tlie  phnr^'nx 
as  low  as  the  level  «if  the  lower  Iwnler  of  the  s<jft  palate  is  e*jvered  with 
ciliated  epithelium,  and  it  is  from  within  (he  area  so  covered  that  the 
epithelium  thus  altered  and  thickened  shows  that  the.se  changes  omir 
among  the  voungest  nf  ihe  patients  examined.  With  two  exceptions 
8t  Uie  age  of  twelve,  all  were  unrler  ten  years  of  age,  and  in  two  cases 
where  the  tliickeniug  was  most  marked  the  patients  were  only  four  years 
old.  On  the  other  hand,  in  the  sections  of  the  growths  removed  from 
patients  of  lifliK-n  years  un<l  upward,  willi  one  e.vcep(iun.  no  tliickening 
of  the  epithelium  ^vas  obsen-erl,  so  that  we  are  naturally  led  to  the 
conclusion  that  this  change  in  the  epithelium  is  nut  one  necessarily 
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dependent  upon  the  pmltmged  existence  of  the  IiypertPi>ph_v.  OcTiirrin^j, 
as  tJie  examiiiutiuii  shows  thut  it  titles,  in  the  youn^r  patients,  it  is  monr 
reaMinabte  to  com-hide  that  it  U  (hif  to  pn-ssiiiv  of  the  gmuih  iip<iii  the 
walls  in  ihe  siiiulter  (.'piiihuryiix  wf  tin-  yoiitij;  ctiilcl.  ](.s  |irf.sciirc  tin  ihe 
surface  am]  in  patches  only  ttiiij  less  fra|Ueiilly  in  rhe  crypis  an-  further 
pcMntj  in  favor  of  aueh  a  view  heing  held,  rnftirlunately.  we  are  ural>le 
to  say  whether,  in  the*  eases  in  whieh  ihe  epilheliuui  has  chanjreiJ  to 
the  pavTiiicnl  typo,  the  ntlenoiil  mas>ie.s  were  lurg*-  and  nmre  or  less 
completely  filled  the  epipharynx.  Such  u  ehaiip'  in  the  type  of  the 
epithelium  as  noted  here  has  ^x-en  ohsen-ed  before,  as  the  result  of  presjf- 
ure,  ami  is  a  [wini  of  sunie  histoiojrieal  iiiJerest.  The  pressure  to  which 
the.se  growths  I^  'iuhjecl  is  intcrmillent,  and  is  ^■au^ed  tliielly  by  the 
elt^'uiion  of  the  .soft  palate  in  the  act  of  dej{huilii)n,  prc-ssinj;  (he  snfi, 
pliAHt  mass  upward  a^inst  the  walls  of  the  space,  and  releasing'  it  a^ain 
when  the  art  is  cnraplelcd. 

The  Fibroiu  and  Lymphoid  Ti^^ues.-'A  ctHiNicleruhle  variation  was 
found  to  exist  in  the  relative  proporfirm  of  lymphoid  and  fibn>ns  tissue 
in  the  gro»lhs  exiiniiued;  and  McBride  and  'I'urner  endeavored,  by  a 
compari^wn  of  the  appearanees  obsen'ed  in  patients  of  different  ages, 
to  seek  iMHne  e-\planation  of  the  frra<ltiHl  tlisitppi'arance  or  shrinking 
whicli  takes  plaL-e  in  the  hyfKTtnijihifil  aiJi-noid  tissue  in  conrw  of 
time.  An  overjjrowth  of  fibmus  tissue  around  the  bloodvessels  forms 
bjr'  a  pnxvsM  of  (»erivas<'iiljir  sclenisis;  a1  any  rate,  it  is  in  ihe  neiph- 
boi4iood  of  these  ve».sel.s  thai  the  fibrou.H  thickening  is  most  evident.  If 
nn  ar«i  lie  exntnine<l  in  whieh  this  chanpe  is  taking  place,  some  nf  the 
bloiidvejssel.s  present  a  noruial  aj>penrance,  others  again  show  distinct 
thickening  of  llieir  walls  in  concentric  rings,  with  diaiitiutioit  in  the 
size  of  the  hiinen.  One  specinten  showed,  in  a  retnarkablc  manner, 
many  of  (he  bloodvessels  eunipletety  obliterated,  parity  owing  to  the 
preat  thickening  of  (he  walls  and  partly  to  the  contraction  of  the 
fibrous  tis.sue  outside.  Hound  the  ves.sels  (here  is  librous  tissue  form- 
ation, varj'ing  Jwith  in  amount  and  in  den.sity,  according  to  the  .stage 
of  developnu'nt  that  haj;  Ihth  n'ai-hed;  in  this  way  the  lymphoid 
tissue  becomes  gradually  invaded  and  ai-eas  of  cell  aw  isolated  by  the 
pnK*es.s.  There  ran  !«■  no  iltHthi  lluil  it  is  by  fiboai.s-ti.s.sne  formation 
thut  the  gradual  shrinking  of  the  u^lenold  muss  occurs,  jn  onler  to 
asi-ertain  what  relation  such  a  process  might  bear  to  Ihe  age  of  the  patient, 
a  comparative  study  of  the  various  growths  \vns  made  wilh  this  end 
in  view, 

Prrun  such  an  analy.sis  il  would  app*ar  thai  a  de\elopnient  of  fibrous 
tivu«-  lakes  place  in  the  substance  of  the  adenoid  hypertrophy,  com- 
mencing amutiil  the  bliKMlvessels  invading  the  lymphoid  li.ssue,  and  re- 
placing it.  Thi-s  pHx-es-s,  however,  is  independent  of  the  age  of  Ihe  patient, 
anil  is  not  one  thai  necessjirily  commences  nt  or  after  pulverty,  but  may 
iKvurat  all  age.s.  and  Iweven  uion- marked  in  llie  very  young  rtiild  dnin  In 
the  ndull.  The  okserxations  of  .Mcltride  and  Turner  coincides  with  that 
of  M.  Brindet.  The  practical  deiluclion  drawn  from  these  facts  is,  that 
we  cannot  s»y  in  any  given  casc  that  a  growth  may  lie  satis  facto  rilv  left  to 
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disappear  per  re.  It  may  or  it  may  not  do  so  al  some  early  period,  but 
lMX-au.se  a  patient  is  appnmeliing  pul>erty  or  adult  life  it  due:>t  tiul  follow 
thai  the  adenoid  hypertrophy  wil[  in  a  short  tin»e  cease  to  exist  As 
we  have  already  stated,  sueh  urowlhs  do,  in  eertain  cases,  disappear  at 
puberty,  hul  it  is  rpnte  pcwsihle  tliat  here  a  purely  physicfll,  as  oj>poswl 
toa  pun-ly  histologieal,  explurmtion  may  he  called  to  our  aid.  CJltvioiisJy, 
in  the  small  epiphan-nx  of  the  child  the  growth  may  entirely  fill  the  space, 
while,  as  adult  life  is  approuchetl,  a  fri-e  space  will  lie  left  Ix-tween  the 
adenoid  hypertrophy  and  the  palate.  Iti  the  former  cast",  each  respira- 
tion will  exercise  suction  upon  the  mass,  while  in  die  latter  this  physki^_ 
elfeet  will  lie  much  diminished,  if  not  entirely  absent.  dH 

The  forrjjoiTifr  findings  should  he  given  wide  circnlalioii  among  ihf 
medii'tti  pr»»fcssiiMi,  a.s  physiciuiis  uxt  often  adviw  their  [latient-s  "'  to  wsit 
for  puberty,'*  as  the  mlerniifls  will  "sliriiik"  at  Uiat  lime.  "Waitinj:" 
for  adenoids  to  "shrink"  is  always  a  foolish  and  dangerous  tiling.  While 
wailiitg,  the  attending  intlHiumatioo  is  ever  progre.'«!iitig,  and  may  and 
Ectually  dfjes  in  lifi  |kt  <-ent.  of  all  cases,  invade  the  Kuslachinn  lii!»es 
and  middle  vnc.  Furthermore,  it  is  .sliown  thai  the  alrophy  does  uot 
occur  after  puberty  any  more  than  at  a  younger  age;  indee<l.  (he  atrophy 
is  independcnl  of  llie  age  in  Ihe  pntieiit.  Wliy  wait,  ihm-fore.  for* 
process  of  shrinking  which  has  no  definite  period  of  occurrence. 

Symptoms.  —The  symploius  of  adenoids  may  be  d.ivided  into: 


la)  Ol'ieclive. 
It 


(h)  Suhjective. 
(r)  C'ollatend. 

Objective  Symptoms. — The  objective  symptoms  are  tliose  which  are 
appreciated  fhrfiugh  Ihe  special  .senses  of  the  nttemling  sur;geon. 

By  inspection  the  phv-sieiari  notes  the  open  month,  (hick,  .short  upper 
lip  (Plate  IX),  the  comparniively  expressionless  countenance,  and  with 
the  laryngeal  mirror  he  tinds  the  epipharynx  more  or  less  filled  witli  the 
adenoiil  masses. 

Uy  the  artise  of  hmoh  he  distinguishes  a  gelatinous,  wnnn-Uke  mass  in 
the  epipharynx.  The  finger  sliould  be  anointed  with  vaseline  before  it  is 
inlrodui-ed  inio  the  epipliarj'nx,  so  a.s  to  re«tuce  its  frictional  qualities 
to  the  minimum.  Kven  itien  great  care  should  l>e  exercise*!  lest  the  deli- 
cate mucous  membmne  of  ihe  epipharvnx  Ik-  injure<l.  In  spite  of  these 
precTautioiis  the  linger  is  often  streaked  with  I)I(kh1  upon  its  removal.  I 
find  the  digital  examination  of  more  value  in  a  majority  of  Ihe  ca-sw) 
than  the  one  with  Ihe  mirror.  It  need  occupy  but  a  few  moments  for 
ils  performance. 

The  i-xaniining  surgeon  shotdd  .-ilainl  in  front  of  and  to  Ihe  right  of 
the  patient,  encircling  the  head  with  his  left  hand  and  arm  to  steadr 
it,  while  the  index  finger  of  hh  right  hand  is  introduced  into  (he  epi- 
pharynx. McBride  ami  Turner  have  .suggested  that  if  the  thumb  of 
the  examiner  is  ju.sl  outside  ihe  paltent's  right  cheek,  he  can  prevent 
biting  by  pressing  the  thumb  again.st  the  cheek  wall.  The  soft  tissues 
being  thus  forced  between  the  patient's  teeth,  he  will  noi  bite  the 
examiner's  finger. 
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Faulty  develop mt'nl  of  (lie  chest  walls  is  also  characteristic  of  oiuuth 
breathing  in  children. 

'llie  sense  of  smell  should  also  be  utilized  in  the  examination  for 
adenoids,  as  a  fetid  breath  i.s  sonietinies  pr(\srnt. 

The  aiitliton*  sense  should  nl.so  U-  ulili/eil  In  the  diagnasis.  as  the 
patient's  voice  is  often  characteristic.  The  articulation  is  miiflied  and 
the  resoimnee  of  (he  voice  is  diminished. 

The  Subjective  Symptoms.—  Uestlesiitiess  during  the  night  is  a  promi- 
neni  sjTiiplom;  the  patient  often  throws  ihe  rovers  o(f  diirin^r  (he  nm'on- 
scious  rolling  and  tossing  which  is  so  churacteri.stic  of  nKiut]i  bn*athers. 
Nighl  terrors  are  also  frtYjiicnlly  complained  of.  p.-tixrially  if  the  child  is 
tmubl(Hl  with  enuresi.s.  I  have  itften  imled  thai  ni^-lit  termrs  ur  horrible 
dreams  ininiediatoly  precede  noclliriia]  iirinalion. 

Night  terrors  are  not  present  in  alt  cases,  perliaps  nol  in  more  lliiitj  one- 
third  of  them;  they  are  in  all  probability  due  lu  rellfx  canxes  aiid  to  an 
esces.s  of  the  half-way  pr(Hhiets  of  melnbolisTU.  These  drc'Hnis  are  often  nf 
theraost  terrible  nature, ami areoftenintlclililyinipres-sed  upon  theniemory. 

Ont/time  rr-?//p.«.t»fM  is  also  a  charaeteristic  sign  of  a<lenoi<ls.  The 
child  Ls  fretful  and  jMi-visli,  or  is  iiiclimsl  to  fiini  from  <jric  amusement 
to  another,  or  from  an  imfK>sed  duty  to  play. 

'I'he  mental  faculties  are  often  much  impaired  in  adenoid  aubjects. 
Aprosexia.  or  dillicult  attention,  first  «lescril)ed  by  tiuye.  of  Amsterdam, 
is  veriF*  often  present.  The  child  is  listlcw  and  has  (llfHcnlly  in  applying 
himself  continuously  to  his  play,  studies,  or  otiier  ta.sk.s,  of  which  he 
aoon  tires.  lie  has  fits  of  alxslractioii.  1  once  knew  of  a  hoy  in  school 
who  was  afHicled  nilh  ideal  abstraction,  though  he  had  a  fairly  good 
mind.  In  Ihiwe  ca-w-s,  however,  in  which  there  is  little  obstruction,  the 
mental  faculties  are  but  little  atVecte«1. 

Tojiie  and  irmeU  are  sometimes  inipnirec},  which  is  not  strange,  in  view 
of  the  fact  that  the  scn.se  of  smell  and  of  tiisfe  are  so  intimately  associated, 
and  the  ei)ipharktix  is  blocked  with  adnioids.  ibn.s  i-<impclling  llic  chilil 
to  breathe  through  its  inouUi. 

7' A*  breath  is  oflen  fetid,  from  the  decomposition  of  the  retained  secre- 
tions and  from  the  disordere<J  stomach  which  is  .ho  often  coniplaiiicd  of. 

ItiUmtx  nttackx  sometimes  complicate  the  case. 

An  elrrniUm  trmikraturf  is  nol  an  uncommon  .symptom,  as  Ihe  adenoid 
I^Towth  is  fr«]uently  the  seal  of  a  lacimar  or  catarrhal  inflannnytion. 

Kpiphanfiu}ettl  mtarrfi  t.s  an  almost  coriNlatil  accompaniment  nf 
•denoids.  Indeed,  it  is  doubtful  if  adenoids  of  any  considerable  size 
are  present  without  a  concomitant  chmnic  epiphar\*rigi(is,  or  what  is 
commonly  sp<pken  of  an  a  pban'ngeal  calurrh.  Th^.^  syniptom  or  coin- 
plicalton  is  one  of  the  strongest  arguments  in  favor  of  the  removal  of 
adenoi<l5,  as  the  catarrhal  inflammation  ha.s  a  tendency  to  extend  by 
continuity  of  tissue  into  the  Kn.stachian  tnl>e  ami  middle  ear.  In  case 
of  an  acute  infectious  exaceriiation  the  middle  eai  and  even  the  mastoid 
cells  are  likely  to  become  involved. 

CoUateral  BymptotOB.-  Defrcliiv  uprtrh  is  a  symptom  nf  conHlderable 
dtagnoalic  and  economic  ai^niri(:anL-v.    'I'he  voice  [s  nmflled  and  articu- 
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lalion  is  iinfurfect.    The  resonance,  or  timbre,  of  the  voice  is  preatly 
iiupuirei:!. 

Aural  rompiicaiiojig  are  present  in  a  majority  of  cases.  According 
to  McBride  aJiJ  Turner,  who  analvzetl  'JC)7  cases,  2.>i>  had  iiivoIvemeTit 
of  the  ear.  Of  the  2i\^i  rases,  IH  were  suppurative  and  111  were  more 
or  le-s.s  draf  witii  non-sup purative  ear  disease.  They  say:  "We  have 
more  than  once  nolireil  in  chililren  (afl'eeted  witli  adenoids)  suffering 
from  nnti'supixiratiiig  otiti.s  nieilia  that  in  those  in  whom  the  niem- 
brana  tvinjjsuii  hm!  HSSTime<l  an  appearance  which  can  bnl  he  likened 
to  that  of  jjroiiml  ^liuss,  especially  wlu-ii  tJiere  whs  a  iK-cmanenl  pinkish 
tinge,  the  pnjgnoxix  as  to  improvement  by  subse(|uent  treatment  wus 
not  j^KwI,  sometimes  positively  bad." 

It  apjiears.  therefore,  that  the  aural  complications,  whether  of  the 
suppiirativf  nr  non-suppiirallve  type,  may  Iw  serious. 

Diagnosis.  —The  diii;,'iic>Ms  in  must  cases  is  so  ol>viou.s  thai  it  scarcely 
warrants  special  mention.  There  are  exceptional  ca.ses,  however,  in 
which  an  error  may  be  miuJe.  It  may  Ik*  stated  us  an  almo.sl  universal 
rule  that  irheti  the  twi-^ih  are  hyprrtTophirrl  ruU'iwuts  art-  also  pre-tfnt. 
Converselv,  it  cannot  be  s!ii<I  lliul  when  adenoids  are  present  the  tonsils 
are  also  hypertrophied,  as  sliitistics  show  that  only  ^10  per  cent,  of  the 
c&.se<;  with  adenoids  had  apparent  en]arj»enient  of  the  tonsils.  It  ap|M^rs 
that  the  adenoids  most  easily  undergo  enlargement,  tlie  tonsils  next, 
and  the  lingual  less  than  either  of  the  other  lymphatic  structures  com- 
posing Waldeyer's  ring. 

The  frimie  of  iht:  cuieiiouh  on  the  po.sterior  '«'a!l  of  the  pharj-nx,  jtist 
below  the  line  of  the  soft  palate,  is  quite  characteristic.  When  these 
noihile.s  are  present  in  fi  child,  I  am  <]ui(e  certain  of  the  diagni>.sis.  even 
with(«it  fnrtliiT  cxiiuiinatittri,  though  I  do  not  rect>nunrnil  that  the 
exatninatiim  should  sinp  here. 

The  epipharyngeal  inirror  should  I>e  used,  when  pos-Mble.  to  enable 
the  surgeon  to  .see  die  a^lenoids  and  their  distribution,  In  many  cases 
this  nietlKx]  uf  e\aiiiinatiou  eatU3«*t  tie  udopteil  on  account  of  the  re5ex 
closure  of  the  paf^ital  muscles  against  the  posterior  pharyngeal  wall. 

"When  the  mirror  camaH  l>e  u.sed  the  inde.\  linger  of  tlie  riglit  hand 
.should  tie  introduced  through  the  month  into  the  epiphan'n.\  for  the 
purpose  of  detecting  the  gelatinous  worm-like  mass  of  adenoid  tissue. 

It  is  not  snfficirnt  to  merely  lieterniine  the  presents  of  a  large  adenoid 
cushion  in  the  vault,  or  on  the  su|HTior  posterior  wall  of  the  epipharytix, 
but  the  examiner  sliould  deterntine  whether  the  fossie  of  Uosenmuller 
or  the  tubal  oritices  are  covered  by  the  growths.  Adenoids  are  not 
removed  mei-ely  becan.se  they  are  enlarged,  tail  because  of  thr  epipharyn- 
giti.-j  which  almost  always  attends  them  and  on  account  of  their  presence 
in  the  fo.ssje  of  iiosenmtillcr  and  tlie  Eustachian  orifices,  e^'en  though 
they  are  small. 

Ffbrmts  inmtns  of  the  epipharynx  are  sharply  defined  and  are  denae 
in  texture,  whereas  adenoids  are  nut  shar|>lY  tielined  and  are  soft  in 
texture,  hence  there  need  be  no  difficulty  in  making  a  diiTerential  <liag- 
(losis, 
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Malignant  tumiirn  of  the  epipharviix  can  scarcely  hv  mistaken  for 
adcnoirl.s  if  an  nrilimirily  r-art-ful  examination  is  made.  The  hemorrhage, 
cachexia,  anil  iilher  s_viii[>ltmis  ri'a«li!v  ili.stiii|fuish  the  ranci'miis  fjrtwtlis. 

T tdjcrctdous  aii()  si/pliililie  graruiloniata  rari'lv  .sitrnitate  aWeiioid 
growUis.  ("arel  liaa  reporled  two  euses  of  tertiary  syphilis,  and  I-.cr- 
moyez  a  caw  of  tuberculosis  of  the  epiphar\"n.\,  which  closely  resem- 
bled, in  geiierni  syni|>toin)itol(>^i,-,  adenoid  {;n>wths. 

Prognosis. — 'I'he  pni^'nosis  from  the  standpoint  of  the  inciilality  of  the 
patient  varies  from  slight  reiarrlation  to  an  almost  complete  arrest  of 
mental  developnii-nl.  The  iinpnnetnnit  in  the  Jiienlnl  fjrowth  afler  o[jer- 
ation  is  often  niarvelKuj,''.  i)rovided  the  ojicration  in  [HTforiiietl  during  ihe 
iiatiintl  perioi}  for  such  development,  e.  y.,  chiriiij;  iiifiLiiev  and  childho™!. 
If  the  removal  of  the  growth  is  delayed  until  ihe  individual  has  prac- 
tically attaine*!  full  growth,  the  mind  will  mrely  develop  as  it  would 
had  they  been  renmved  at  an  earlier  pericMl. 

The  (jrneral  health  mrely  improves  dnrinj;  infancy  and  childhood  so 
lonp  as  adenoid.s  n-iiiain.  If,  however,  dicy  are  rpiuoved,  llie  hlood 
becomes  red  from  fret  oxygenation  and  all  the  vital  energies  are  tjujck- 
eiied  and  increased. 

Tlic  *'  facial  or  adenoid  expression"  im])roves  somewhat  with  advancing 
years,  though  it  often  remains  a.s  a  ponnaiimt  flisfignn-meiil  through 
life.  Jf  the  adenoids  are  removed  suiliciendy  early  In  life  the  "adenoid 
expression"  often  disappears,  or  its  further  devclf»pmcnt  is  prcvcnled. 

Thf  rarhj  remoi'ai  of  aif-enoids  aftni  prevent^  »erimi>i  aiirtil  romfilii-a- 
tivns.  imprtitr-t  the  grnmU  health .  niiii  btfattfijif.t  ihe  fatr. 

Treatment.— There  is  Imt  one  tn-atmcni  w(»rthy  of  the  name,  and  that 
is  the  surgical  removal  of  the  growdi.  Astrinjjent  applicutions  have  iteen 
ami  aiv  still  advoiraled  hy  sttiiie  u'ritf-r>«,  but  in  my  opinion  their  tise  is 
but  a  means  to  postpone  Ihe  day  when  their  removal  iniisi  lake  place.  I 
cam  coiKfivf  luMv  a  congestion  anil  inflammation  of  ihe  lymphoid  masses 
might  \h-  relievfil  Hml  greatly  impiTivc<l  liy  (he  hx-al  ii.se  nriiikaline  and 
Aslringeiit  waslies.  but  when  tnie  liyp<Tlrophy  hua  occurred  the  curette 
orforrcjwi  offer  the  I>e3t  means  of  treatmeiH. 


F^o.    23t 
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Adenoids  may  be  rcinovwl  with  the  .Meyer  ring  eiirettc  through  the 
iKwe.  though  this  is  an  almost  obsolete  method,  A  uioit*  rational  and 
effective  iiietht^l  w  with  a  R<Kfkrn»iin  curette  or  some  modificaiion  of  It. 
Oitring  (lie  last  few  years  I  have  depended  more  and  mun;  upon  adenoid 
forerps  of  the  Bmndegee  pattern  ^Kig.  231 ).    An  objection  to  it  is  the 
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ease  with  which  Ihe  posterior  end  of  the  septum,  txver  which  ai* 
liislriliuttsl  Uirpv  l»r;iiiche,s  of  the  s[>hciii>pal»tii)r  artery,  may  l>e  iiijumi, 
and  result  in  «^riou£  beuiunliage. 


FK.  .133 


r  A.  ULI^  k  cc 


TechniqvM.  -The  following  lechni()ue  may  be  eniploytsl  for  simple 
lult'iH'ctcmiy,  tlioHgli  incombiiKMl  nchMHvloniy  and  tonsillectomy  anesthesia 
by  ether  is  preferable  (Figs.  232  and  '£i3J. 

_^  (r;)  Nitrous  oxide  aneslhesiu. 

(6)  'I'iir  ri-inoval  of  the  ade- 
noids u'ilti  ihe  Hrundegee  forceps: 
The  insinirnent  closet!  is  intro- 
duceil  lliroiich  the  mouth  in 
much  (he  .siune  manner  an  in 
intHxIncin^  the  curette;  thai 
is,  thi-  cur\-ed  tips  are  turned 
hrliiiid  the  posterior  pillaroii  llic 
pii{ienr»  rt^hl  »ide  hihI  llien 
passed  lipwani  U'hiiu]  llie  soft 
palate  and  rotatitl  tuwtirtl  the 
median  Hne  as  they  engaf^  behind  the  soft  palate.  'Ilie  bilinp  tips  are 
then  widely  opened  ami  forc-e<l  ijpwurd  a^'ainst  (he  vault  of  ihe  cpi- 
pharyrix,  the  handles  meanwhile  being  he-Id  against  the  ijpj>er  teeth. 
Having  fniv»l  the  tip.s  ii^inst  the  vault  (!iey  should  be  puslicd  luckwanl 
inlo  llosciimullfr's  fossie.  The  blades  should  then  be  clc-ied,  catv  lieinfj* 
taken  to  hold  llie  hanilles  .tgainst  ihe  up(MT  teeth.  The  rtwliing  nu>tion 
used  with  the  curette  is  to  l)e  studiously  aviuded  when  using  these  fort-ejjs. 
Should  the  handle  of  the  inslruineiil  be  lowered  while  the  bhides  are  open 
in  the  epipharynx,  they  will  engage  the  poslerioc  end  of  iJie  yeptum  and 
injure  it,  and  branches  of  ihe  .sphenopalatine  artery  which  may  bleed 
profusely. 
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lacplom  HoftenttiiilUrr'*  fonax  «ith  the  fingrr  tip  and  rtuaont  the  filirous 
MiUii-nive  tmii'l.H  th'iiilfl  any  Im-  prpsetil. 

if.}  'V\tc  i>ulir_-nt'.i  lirud  jtliotjlJ  tlien  W  licUl  urer  the  foaidaiii  ciu|iidar 
unlit  UWnimg  nUips  rir  ntn.'N'UHisne.s.s  is  restond. 


V 


*-^  ^-- 


1:^^^ 


i(5i 


\  *>'^ ' 


li  «iu«i«l  VKiill  of  Um  apipliaryeA  fniui  wWti  mlriuit't-  ni>>>  l-r  minimi  wiUi  rite  nii»<fciiiMiii 
nuralto;  U.  ikhImo'w  "iill  ul  cIm  (iharynx;  \  pnitfliior  vehI  »f  xiibiii  ui  lU  uurnuU  ivIatuMi  W  bb« 
Iwnt  patatUi  4,  HvuIk;  S.  hM<l  p«lat*;  <S,  *pb«iiuid  ainiK, 


rra.u7 


><*' 


C 


wkttk  wltMld*  MuM  be  nocn-Ml  «lih 

k.  4  A. -k  ^  ^>i  «»»**'■— rtwMiiipofaat  Fie  aanj. 


I^Mte  lJh»  «e*ntiMi  tbr  padptti  nwv  ht  in  tiie  silting  posture, 
M94iM^  til  tbkr  ■!»  of  «tt  «»sk!teDL  Hr  ^iniWl  be  n  rappcfl  tigbtly  with 
» i4wv4  ^  tfcxlvr  to  pffrvrM  kia  aims  f:r4tiiij*  in  the  wuy  during  tipcratioi). 

I   ijiMililfnr  opcnlr  witbuut  %  gvDriml  UKslbrltc  if  the  jmtieni  is 
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old  pnough  to  submit  without  resistance.  'Hie  pain  is  no(  great  and 
the  danpT  fmm  an  am'siheiic  is  Dbviattf].  It  should  Im*  said,  however, 
thul  the  danger  fnitii  iiitruiis  oxide  gii.s  is  praelieullv  nil.  vvtienros  the 
records  show  tliat  several  cases  have  died  under  chloroform. 


Fio  338 
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An  fpipharynx  wttli  ■  ■halluw  \mM\entrt  pourli  fttiiii  whirh  Ihr  iilpnuids  could  t>»  niinof«d  )rllh 
Um!  BoMknuuiii  tXUtVU,  «x«tept  in  Ui'  pa-WriiM  portion  of  tW  tiuiidi:  I,  n  lAiii^t  m^m  IB  ibe 
IMstvoxr  wnll  ol  the  VHiill  of  thn  Fpiphnrynv  in  which  lulfnaida  are  Jti»(««MiibI*  to  Ibr  HMek- 
IDBOB  currtle;  'J,  3.  I,  i,  aud  4  rvfer  lu  Hitntjunlrfil  jK>iiitii-    (Allar  Moiii«). 

Pin.  3M 


\ 


Anopipliuryto  irilli  nrf«evjx>ii. 
witb  ih«  Bucckrnuin  curMtc.    ci.ii  > 
Mrycf'B  lUMt  (.-urctlc  <  Fig.  241).  or  >><  i 


-irriiJt  «all.  Ifum  «>lili-h  Brlenottlt  mulil  nul  be  rmnriTvii 
'     'il*  K'  vp«r*tei|  on  Uiroiish  t]ie  tiUM!  wjlti  WiIImUd 
.  itrted  fUTBtt*  \V\ti.  'iVl). 


Stuliffv'  Mdliad. — Acfonlinj;  to  8tii>>ti8,  the  blade  of  the  curette  shoulit 
be  drawn  foru-ard  ajfainst  the  .sepliirn.  lifted  iipH-nnf  npnin.st  the  vault, 
and  then  pushed  directly  Nai-kwanj  until  the  |H).sterinr  wall  is  reaclitrtl. 
The  blade  of  the  curctu-  should  then  be  drawn  dow^nward  over  the 
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posterior  wall  tint]  cpiickly  lirrjupiit  fonvanl  into  ihe  cavity  of  the  mouth 
(Fig.  2'^),  If  the  curette  is  as  wide  us  the  epjphan'nx,  one  inlrotlut-- 
tion  of  the  iiistriimpiit  iisimllv  rcriHnrs  ihr  putin^  prowlh.  StuhUs  has 
modified  the  IJtteckmunn  curette  touilapl  it  to  this  techniijue. 

According  to  Moure,  the  cpiphamigeal  space  varies  greatly  in  sha|M>, 
a  fact  which  lar^-Iy  determiiies  Ihe  c-oiiiplcteiress  willi  whii-h  adenoids 
tnay  be  removed  with  the  usual  form  of  cufette  aixl  f<)R.-eps.  If  the 
epipharvrigeal  space  is  tioniml  in  fshiijie  (Kir.  2-iO),  the  curette  and 
forceps  will  c<)ti]plclel_v  remove  the  adenoiils.  If  there  is  a  rvcess  jii  Uie 
vault  [Vig.  2^J~),  Ihe.sc  itislninu'nls  will  full  to  n-movc  all  the  Il^up.  U 
there  is  a  recess  in  the  posterior  wall  of  the  epipharynx  (Kips.  2HS  and 
2;ift),  the  forceps  ami  curette  of  the  usital  l^-pe  will  fail  to  rcmovp  alt  the 
tissue,    Tiipse  fucu>  luiiy  account  for  the  iioii-succe.w  of  uiariy  adenoid 

Pio.  2*0 


SpK'jal  vuioltc  lot  natbiat  Itu*  r««BM«i  Id  Um  v«uII  of  Uie  pharytui. 
Fm.  341 


Vvyer'*  ridK  mn)li«. 
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Operations.  If  there  is  a  recess  in  the  upper  wall  of  the  epiphaniix,  a 
specially  <Ie.sij;ned  curette  <  Kif?.  24(1)  shifuld  U*  usc«j  In  couiplelp  the 
operation.  If  there  is  a  recPM  in  the  posterior  wall  of  die  epipharj-nx. 
Ihe  Meyer  rinj;  curette  ( Fig.  2-I1)  iittnxluced  ilinuiph  the  nose,  or 
IVnchoii's  mi.«Jlficati(>n  of  GoEdin^j-Ftird's  curette  shown  in  Fig.  342, 
or  (^uilmi's  forceps,  should  he  iise<l  to  complete  the  operation. 

<;et>r^  L.  Ittchanls  udvise.'i  the  reuioval  i»f  adenoids  tinder  funeral 
anesthesia  with  the  Shutz  ndenotnme.  Ke  believes  that  by  lhi.s  iiiethtjd 
a  more  coinpiele  rtMiioval  is  attained-  The  aiienolorne  is  inserter]  infn 
the  epiplmrynx  and  prcs-sure  Is  exerlrtl  iipwani  and  backward  wliilr 
the  blade  is  l>eiiif;  closed,  'i'liis  nieiinid  has  die  advaiiia^^  of  pre- 
serving the  specimen  intact  for  in.-jppction.  H.  Oradle's  udenotonir 
i»  alao  a  good  instnimeiir,  and  is  j>rpfeiTed  by  some  curators.    The 
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objection  to  all  such  in.struments  is  that  thoy  do  not  adapt  themselves 
to  the  pe-ctiliar  mnformalion  of  the  cpiphHr\'nx  slioft'n  in  Kijpi.  23l» 
to  Z^X  They  hImi  fail  to  n>inove  the  pi>rliuii  of  tiie  gniwlJi  located 
in  the  laieml  portions  of  the  pharynx.  If,  however,  the  a<lenotoine  \s 
followed  by  the  use  of  a  suilahle  curelle,  as  Sluhbs'  modification  of 
Boeckiuann's  model,  the  n-sult  is  go<Ml. 

Whatever  method  of  removal  i.s  nseij,  llie  ultimate  aim  should  he  the 
complete  removal  of  the  adenoids,  as  othemise  they  will  prohahly 
recur 

Sequete.  -The  F«e.— The  development  tiJ  the  fnee  is  often  nialerially 
nKxlitit'd  Itv  llif  pnsenoc  of  adenoiil*.  The  open  n)onlh,  the  aliM-iK^e  of 
the  nasuhtltial  folds,  ihe  short  iipiHT  lip.  the  protntding  and  twisted 
central  inei^oni  of  the  upper  jaw.  llie  hroatl.  flat.  iipiK-r  half  of  Ihe  noae, 
and  ihe  narrow,  slit-like  nasid  openlnjp*,  tdl  conspire  lo  form  the  so-cniled 
"adenoid  face."  The  j^neral  expression  is  one  of  stupidity.  The 
de^jreo  of  fnriiil  ilistnrhnrH-e  varies  {jn-ally  in  different  cases,  osunlly 
in  piu[)<)r(i(>n  to  the  de^^ree  of  the  na.siil  res[>initiiiii.  rather  tliaii  ihc 
actual  size  of  the  adenoid  prowlhs.  .\cronlin((  lo  J.  K.  tScliadle.  the 
average  capacily  of  (he  epipharynx  is  ahout  17  v.i\,  and  tts  lateral  is 
lurif^er  than  its  ulHe^<lpo^te^l>^  diaineliT.  If  the  eapaeity  of  the  epl- 
phar>'tigpul  .space  is  diniiiiislipcj,  or  it.s  anteroposterior  diameter  is  t-on- 
tractetl,  a  small  adenoid  mass  may  produce  a  greater  nasal  obstruction 
than  a  larger  growth  In  a  more  roomy  epipharynx.  -The  fa<'ia}  expre.ssion 
is  ininv  iniMlified  in  the  fr)riiKT  than  in  llie  latter  instance.  It  .should 
not  Ik;  deiluced  fn>ni  the  foregoing  statements  thai  the  indications  for 
treatment  are  in  proportion  to  the  degn-e  of  nasal  obstruction  prr  ne,  as 
there  are  several  other  (xmditIon.s  n.'.su]ting  from  .small  as  well  as  larjje 
adcrioiils  that  neee.s>ilaic  their  removal. 

Interior  of  the  Nosa. — The  interior  of  the  nose  is  also  modified  in 
it3  development.  J.  S.  'ninmpson  c'allcd  attention  lo  this  fact  in  an 
ariiric  whert'in  he  states  thai  llie  ]os.s  of  the  phy-siologieul  stinnihtlion 
incitlenl  to  nasal  respiration  results  in  umJerdevelopment  of  the  tiirhinals, 
and  that  deviated  septa  are  common.  Such  individuals  are  siiihjrct  to 
inlrana.sal  disi'ase,  for  ohvious  reascms. 

Hutl  PaUta.  Adenoid  subjects  usually  have  a  palate  which  is 
"gothie"  or  archpii.  especially  in  its  anterior  portion.  The  arch  i.s  ap- 
purenlly  higher  than  normal,  though,  as  Newkirk  Ijjis  shown  Ky  numerdus 
ca-fls,  the  increase*!  heiglu  is  apprirenf  nitlicr  lluni  real.  'J'he  illusion 
an;«%  from  the  fact  that  the  lateral  <liiiiMeter  of  the  iip|«'r  jaw  contracLt 
while  the  height  of  the  awh  remains  the  same;  this  prmlnce-s  a  marked 
disproportion  Iwtween  its  width  ami  height. 

The  Teeth.-  The  rontraction  of  the  lateral  dinrneler  of  the  arch  some- 
times cau.ses  the  central  incisors  to  protrude  and  to  Ik-  twiste<l  upon  iheir 
axes  so  as  to  cause  their  posterior  surfaces  to  face  each  other.  'I'lie  teeth 
are  often  irregular,  aiu)  the  .ser\'ice,s  of  a  dentist  are  re<[uired  to  regulate 
them. 

EpiphaiTTiffcal  Inflammation.-  Wlien  adenoids  arc  present  the  epi- 
pliaryngeul  mucous  membrane  is  almo-st  always  the  seat  of  local  inHamma- 
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tions  of  both  the  acute  nnd  the  chronic  type.  The  low  resistance  of  the 
adenoid  (issue,  the  rarefieiJ  or  abraded  cvliiidrical  epitlieliuiii.  the  reteD- 
tion  of  ihe  si'frctioiis,  and  the  hi.snlficieni  vfiuilalion  of  iht-  cpiphan-ngeal 
spuee  bIJ  promote  itiHamniaton'  pnicesses.  Tlie  iiiHuiumation  uiuy 
l)e  lacunar,  ciiltcr  artite  or  rhrontc,  or  it  may  he  a  diffusetl  catarrha] 
iiiM.iinuialioii  wliirti  hITwLs  the  miiifi.sa  foveriiig  Uie  udenoids  ami  the 
adjaifiil    struct  11  rrs. 

The  Aaditorjr  Apparatus. -^Adenoids  are  a  prolific  source  of  inflamma- 
tion in  the  Eustachian  lube,  middle  ear.  aod  mastoid  process,    it  la  a 

common  clinical  e\peri*'nec  thai 
children  with  adenoids  who  eoui- 
plain  of  recurrent  attnclc.s  nf  earache 
arc  rviievwl  by  tyuiiMinic  infhition. 
The  Eustachian  lul>es  are  dosed 
by  nitarrhal  swelling,  or  "plugged" 
with  (li  i(.'k.  teiiacinus  mucus,  and 
the  air  in  the  lympanir  cavity  he* 
comes  al^sorlieil  and  rarcfiwl. 

The  linmihea*!  is  relrarte<!  and 
the  mucous  nieuilirane  which  lines 
the  tympanic  cavity  is  hypervmic. 
(atiirrh  of  the  tulies  and  middle 
ears  is  llius  established. 

Suppurative  otitis  mntia  Is  also 
caii.sed  by  iidcrioidn.  The  infective 
materiid  from  tlie  epinliaryiix  enters 
the  tubes  and  middle  ears  during 
the  acts  of  fuufjhiuf;.  sneezing,  or 
other  violent  ntovemenls  of  the  phar- 
yngeal and  palatine  muscltfs,  'I'hen. 
too.  the  ciliated  columnar  epithelium 
of  the  (uIh'S  may  l>ccon»e  atrophic 
or  broken  down  by  the  pressure  of 
the  opposed  walls  from  the  catarrhal 
swelling.  The  absence  of  the  cilije 
penults  easy  ingress  of  the  infectetj 
secretions  into  the  middle  ear,  am] 
infeclio[i  thus  becomes  established 
in  (he  tympanic  cavity. 
Havini;  giuiie<l  a  foolhokl  in  the  tympanic  cavity,  il  U  but  another 
step  for  tlie  infection  to  invade  the  mastoid  cell.?.  The  inflammation  of 
tlie  middle  ear  and  mastoid  process  is  usually  proportionjile  lo  the  \"ini- 
lencv  nf  ihe  niicriM>rj;!ini--rns  which  cause  it.  The  labyrinth  may  al.^wj 
Iwcotne  invoheil  in  the  infective  inflnninmtions  of  the  middle  ear,  though 
such  an  occurrence  is  rare.  Deafness,  in  .some  degree,  is  always  present 
in  the  frtrcgoing  nuriil  complications  of  adenoids. 

Th«  Respiratory  System.— The  anterior  nasal  openings  are  narrow  and 
slit-like,  while  the  lurbinaied  bodies  are  miderdevelo|Mxl.    The  eunditiona 
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ar*  favorable  for  the  development  of  calarriial  inflammation  of  (he  mucosa 
of  the  nose.  The  laleral  wuils  of  the  ehest  are  eoniraeted  (Fig.  243), 
thus  (browing  the  en.sif«jrui  tartilage  into  prominence.  This  character- 
istic deformity  is  knonn  as  "pigeon  chest."  The  hings  are  also  undeN 
sized  and  respiration  is  shallow.  'I'he  traiisfti.sIoii  of  gii.**es  through 
the  walls  of  the  nir  vesicles  h  impaired.  Too  Httle  oxygen  passes  into 
Uie  M(kkI,  ami  too  Htih'  carlKiii  dioxide  is  llimwit  off.  The  pfilierit  is 
lx>th  anemic  and  nenuus,  and  is  oftert  irritable  tu  a  marked  degree. 

The  Bones. — Frederick  Coolidge  called  attention  to  the  apparent 
i^lalion^hip  existing  Wtween  adenoids  and  llie  various  fonns  of  club  fiwit. 
I  have  ofren  verified  the  saying  that  "if  you  will  .diow  nie  a  Ixiw- 
l^gedmanl  mil  show  you  one  who  had  adenoids  in  infancy."  AcU^roids 
anecl  tlie  ntitrition,  partly  throtigh  anemia  and  partly  thron^^h  an  excess 
of  carlxin  dioxide  in  Ihe  blood.  'l'Iie.se  two cfjudilions  cause  faulty  metalv 
olisni  and  nutrition.  The  bones  are  <h*(icicnt  in  lime  salts,  hence  are 
soft  and  bend  easily  under  the  weight  of  the  lio<ly. 

The  Blood. — Adenoid  patients  are  u.sually  anemic.  The  red  hloofi 
corpusflfs  are  deficient  in  number  and  in  hemoglobin.  Carlmn  dioxide 
is  present  in  excess.  'Hie  nutrient  elements  are  diminisheil  in  (pmntity 
arH]  quality. 

Fio.344 


Thomwaldt'B  Disease. — This  condition  is  characterized  by  a  suppura- 
ting canal  in  the  recessiis  niedin.s  or  groove  between  the  laicnil  halves 
of  the  adenoids.  It  is  due  to  tlie  in  1 1  animator}'  adhesion  of  the  median 
borders  of  the  adenoid  masses.  That  is,  the  recessus  medins,  a  groove 
between  tlie  lateml  halves  of  the  adenoids.  iM'conies  converted  into 
a  canal.  The  lining  mi'nibrane  of  tlie  canal  l>efomes  infecti^I  an*! 
disehai^'s  a  puruleul  .secretion.  'I'he  symptoms  are  those  of  chronic 
pharj'iigitis  attended  with  a  eough. 

The  ranal  may  \>e  seen  by  the  use  of  a  throat  mirror,  and  a  cur\'et! 
prolw  may  lie  pa.-i.scd  upwani  into  it. 

'l"he  author's  method  of  treating  it  i.s  to  introduce  one  bJa^le  of  the 
curved  pharj-ngeal  srij»ors  (Fig.  2^4)  into  the  canal  and  then  to  cut  off 
one  lateral  half  of  the  adenoid  nia.s.s  (Fig,  245).  Tli'is  is  a  lietter  way 
than  to  attempt  to  n-niove  the  adenoiiJs  in  the  usual  manner,  ns  the 
fibrous  canal  is  so  dense  that  it  can  be  cut  with  difficulty.    The  posterior 
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hih)  TCmaiiiin^  portion  of  the  canal  wall  shuiiM  be  thoroughly  curetted 
to  remove  the  py<t;(eiiic  meuil>ni!ie. 


Opcmlive  ttHitmeiit  of  TiKinimldc'a  di»«u>«;  a.  thv  l«tl  bitvlv  at  the  pknri'nCMl  criaMai 
inf-TtKluwl  \itU>  thr  «ii|Ji>iLratiTi^  vtniut  lirl>m~n  f'h<*  l4l^T;vJ  hn\\  ra  of  ltL1^  ^i'lri»>t<U<  fr.  Ihr  riichl  IJ* 
«f  the  K:uv<ur«  iil  (liv  iHirilrr  <it  ttu>  julntiuiil  uuiur-  Wtipii  ibi-  hUikv  mtp  rlinnl  Uh>  luicrsi  tuJT' 
of  thr  nilRliniil*  ut">ii  thM  itiilp  Lt  MVOTWl.  The  •.'Imhic^  nrr  llwn  truulcrrnl  In  th»  ultu'r  l.>t''lfJ 
half  of  tlip  wlviiiiiil  tiwiif  mill  rliMnl,  Thi*  iimio'nli'ly  sipvm  lUe  Inner  iHirlHia  ul  IW  K'tniiidl 
tlMiM.  anil  ijMit<>r:ili*'  ihv  ■ii|i{i>iialin(i  ■iniM-  Ttis'  raduniiuna  upper  portioD  af  Uw  KilwKikla,  <;.  tv  ^ 
ia  UuiQ  ranttveil  with  Uio  (trlMort  dr  mth  *  riiratW. 


THE  LINGUAL  TONSIL 

'ITic  lingual  (onsil  is  sitiiatwl  on  the  liase  tif  the  tongiie  iK-lwven  the 
ffturial  tonsils,  and  extends  anterojMJsteriorlv  friHn  tlie  circ-uni vallate 
papilliF  to  tlif  t>pi^lo(ti.s.  It  is  iliviilitl  in  ihc  nifdiHn  line  l>y  the  nierlian 
glossfwipLgloUif  lijruuivnt.  The  tonsil  t-tju-sists  of  [nnncrous  nitinded 
or  circular  crater-like  elevations,  which  art-  composed  of  htiiphoid  tissue, 
which  at  their  circiiniFerencf  are  surntniided  hy  connective  tissue.  la 
the  ci'iilrx-  of  each  <Tatcr  the  moutli  of  (he  duct  of  a  mucous  inland  opei 
Tlie  <-mter  or  crypt  is  liniij  hy  slrallHeiJ  pnvenient  epilhclitiin. 

The  liii^ual  tonsil  usually  reuches  it.i  i^naitest  ilevelopmenl  in  youitfi; 
children,  and.  like  the  other  tonsillar  stnicturcs,  may  Iv^n  to  atmpliv 
at  the  a^  of  puljcrty.  thoupli  in  a<lull>  these  .sinictures  arc  often  unrli- 
ininishwl  in  si/e.  In  the  adiiU  (lie  nunihcr  nf  the  nia-iscs  is  penerallv 
greatly  reduced,  though  they  may  be  greatly  liypcrtmjihied. 

Here,  as  in  the  other  portions  of  die  lon-sillar  rinjt  surrournlin^  the 
oropharynx,  leukocytes  are  thrown  out  in  grvat  abiindatice. 


Digitized  by 


.ooglc 


THE  UXaVAL  TOSSiL 


347 


Acate  Catarrhal  Lingual  Tonsillitis.— Acute  catarrlml  inflammatioti 
of  ihe  linjiuul  tonsil  is  clmrafleriziil  l>_v  ii  inti»lcran*  ri.sc  uf  tcin|)eniliirc. 
[Kiitifiil  dfglutitiuri,  ami  m  luirniiig,  [jrit-kinj;  seiis«iioii  in  tin-  tlimal. 
There  may  Ite  some  (emlemess  on  pressure  in  the  re^non  of  the  groat 
cornu  of  ihe  hyoid  bone.  l'[>on  insptflion  the  pharvnx  and  Ihe  pillars 
of  tixf  fiLHi-cs  may  Ik-  shjihtly  rwldeiieil.  while  the  faufiiil  lonsils  may 
appear  nornial.  Tlie  Un-n^'eid  niirrur  shows  the  masses  on  the  liiijjtial 
tonsil  to  U-  yreatly  reddened  and  swollen  (I^'nnox  Hromie), 

Treatment.  'Tlir  InutinenI  ctiiLsists  in  hnixhing  the  influined  inasses 
uilli  a  '-M  III  .'j((  ]KT  <-ciil.  Solution  of  ihp  nilnite  of  silver. 

Acute  X*acuiiar  Lingual  Tonsillitis,  '['lie  symptums  of  aeute 
culnrrhal  inHammatioti  art?  present.  an<j  in  adililion  the  cniters  or 
cn'pl.s  an>  linc<i  with  a  whitisli  exu«liLt<*,  epithelial  dehiis,  and  niirro- 
urpinisiiu!  (juite  sinkilar  to  the  aeeuniulatioiis  foumj  in  aeule  faia-iul 
Irtcnnjir  tonsillitis. 

Treatment.  -The  treatment  eunsists  of  the  lucal  appHejitioii  uf  a  21)  to 
50  per  et-nt,  sohition  of  ihe  nitrate  of  silver. 

Acote  Phlegmonoos  Lingual  Tonaillitifl.— 1'his  process  is  usually 

characterized  by  a.  purulent  aecnnudution  l>eueath  the  lymph  nodules  at 
the  l>H.'i<'  of  the  (ongni-,  and  i.s  usually  litnitcil  to  one  side.  The  femf>rra- 
lurv  i-s  elevated  and  tlie  pain  upon  deglutition  Ls  severe.  'Ilie  patient 
complains  of  soreness  and  great  tenderness  njM>n  pres.sure  in  the  region 
of  the  gtt'al  eornn  of  the  hyoid  Ixme  upon  the  affe<-leii  .side.  In.spei-tiun 
with  tlie  ihrttal  nilrn>r  shows  jrrcal  swelling  and  red  new  at  the  base  of 
tJic  tongue  upin  the  af?f<'terl  side.  Palpation  with  the  finger  may  or 
may  not  elicit  fluctuation. 

Phlegiuonotis  inflammation  here,  as  in  the  faiiciul  tonsil,  may  undei^ 
reAtliition  wilhnut  the  fomiatioti  of  an  at>s<'ess. 

Treitmeot. — Treatnieiit  eoiLsisLs  uf  inei.sion.s  into  tlie  swollen  tissue. 

Hypertrophy  of  the  Lingual  Tonsil.— I I_q»ertropliy  of  the  lingual 
tonsil  is  rare  in  children.  It  usually  occurs  between  the  (wenlieth  and 
the  forti*rth  ytiirn  of  life.  It  Ls  more  common  in  feniolcs  than  in  niaU'.H. 
It  is  prolMibly  cnusi'd  by  n-iM-aied  or  cimlinM^-d  infe<*lion  of  the  lymph 
structures  of  llie  pharyii.\,  fauces,  and  epipharyngeal  lonsil-s. 

SymptomB.  — The  symptoms  are  aomefimcs  absent,  iliough  the  sensa- 
tion of  a  foreign  body  in  the  throat  is  asually  coniplaiued  of.  There  is 
a  pricking  .ten.'Uilion,  n.s  though  a  .splinter  had  lodged  in  the  fauces,  or 
the  patient  complains  of  the  .sensation  nf  a  himp,  a  hair,  or  other  foreign 
Ijoily  in  the  thnwt.  Paresthesia  of  the  phar^'Ux  prc-scnt.-*  the  same  syinp- 
tnms  (Rail),  and  henn<>  iK-un».sLs  of  iIh'  p|i!ir^'ii.\  must  be  ditferentiuleit 
frimi  this  condition.  So  also  nnnit  foreign  iKidiej*.  According  to  I.eniiox 
Browne.  trt)uble.some  fits  of  coughing  are  often  present. 

During  nieul.s  the  symptoms  disap[ienr.  i'aiii  is  rarely  coinijluined  of. 
but  the  disagreeable  sensation  already  rcferrerl  to  in  present.  The  use 
of  the  voice  increases  in  symptoms,  and  often  gives  ri.se  to  the  pricking 
sen-<ialion  and  tlie  cough. 

I'pon  examination  mih  the  throat  mirror  a  few  cnlargctl  ina.sses  are 
Seen  upon  the  btise  of  the  tongue.    The  involvement  is  usually  on  botli 
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sides,  but  may  Ho  limited  to  one.  The  masses  mny  he  so  large  as  to  push 
the  epif^lotiis  ImckwanI  or  even  lo  iiverimiif;  it. 

At-conJiiiy  to  Ball.  Sfiftrl  eiiipliasizes  ilir  \n\ue  of  the  use  of  the  proljc 
an<l  of  cocaine  in  the  diii^nosis  between  paresthesia  of  the  pharynx  uml 
h^'pertrophy  of  the  liii);ual  Cunsil.  With  a  prohe  thu  fiurgeon  in  enalileil 
to  locate  the  sensitive  areas  fjiviiig  rise  to  the  symptoms,  and  tlie  applien- 
tioir  nfi-m-Hincejiiises  these  areas  upon  pnihingtoj^ive  forih  nosyniptunis. 

Treatnwnt. — The  treatment  is  csseiilialy  surgical.  I.ocal  applications 
of  fflyceriu  io«iiiM*.  jjr.  \x  to  \xx  to  tlie  ounce,  afford  n*Hef  liy  reduciii^ 
the  swelling  and  sensitiveness.  IJneur  CHuleriuilion  of  the  ma&ses  is 
an  effective  treatment,  thouj^i  the  removal  of  the  masses  vntb  stout 
curved  scissors  ha^f  proved  to  be  tlie  l>est  treatment  in  my  experienc* 
^Fig.  24<ij. 
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!l«mov«t  of  th«  Ijncuii)  toiMil  witk  h««v)-  sdiMn. 


Lingual  Varix,  Varicose  VeinB.— I^nnox  Browne,  in  his  Ireatiae 

on  the  Thrrxit  atu}  Xose,  says  that  varix  occurs  in  lO.G  per  tent,  of  the 
ca.S(^s  at  the  Cnitral  licnuhm  Thnml.  Ndsi',  and  Kar  Huspilal.  Afi  etirlv 
as  I.S'VJ.  <i.  Lewiii.  of  llerliu,  reported  lliat  the  jtymptoius  of  pharvD- 
gill.H  varifn'ui  were  sensalinns  of  scmpinj;,  bnrninii.  and  dryness  of  the 
pharynx.  Since  tlien  many  nTiters  have  reportetl  .similar  cu.'ies,  so  tlial 
lis  existence  as  a  rather  common  form  of  disease  is  well  estabIishe<Lf 
1  have  seen  cases  in  my  own  prnetiee  wfiieh  presented  tlie  clinical  picture 
described  by  Rrowne  and  otncrs.  It  occurs  more  frerpiendy  in  males, 
acconiinf^  to  Browne  (<'ril  per  i-enl.'i,  lh<Hi^i  Swain  ami  .St-iss  found  it 
more  frwjuenlly  in  females,  while  Seifert  found  i(  ecjually  prevalent  auion^ 
both.  Excessive  anrl  improper  use  of  the  voice  is  an  excitinff  cause.  It  is 
mrein  childhood  and  most  coiutnon  Ijelnven  liie  tnYuly-tifth  and  forty- 


Djgiiized  oy 


.oogle 


THE  LI  SOU  A  L  TTXV.sV/, 


34fl 


6fth  vears.  Inrecttous  iiiilaiiiinaliuns  of  the  phan'nx  and  faucial  tonsil 
.SDcl  infection  of  the  IympIioi<l  tissu*^  of  tlit  Unyiial  tonsil  probably- 
are  tlie  chiof  etiolt^icul  factors.  On  at'comii  of  the  greater  resistance 
to  these  influences  posseiise*!  bv  the  Hnpual  tonsil,  byperlrophy  in  this 
region  does  not  occur  as  early  in  life  85  it  <loc:s  in  the  fancinl  and  pharyn* 
I  gnu  tonsils.  HnH-c.  chnniic  infections  processes  an'  ofti-n  tn-ci-.sKary 
to  establish  the  hypertrophy  of  the  Ungual  tonsil  ami  vari_\  of  the  veins. 
Hmmie  believes  that  a  constitutional  or  aapiired  debility  of  tlie  vaso- 
iQotor  system  is  *he  chief  cause.  Some  cases  are  reported  a.s  occur- 
ring at  the  period  of  the  menopause.  Tonstipntion  and  an  obstructed 
porial  circulation  are  etiological  factors  of  some  im[>ortniice. 

PathoIogy.^I  am  indefited  tn  Kw-at  for  the  infnmiafion  thai,  accord- 
ing tu  Vcrncuii.  ".snp<'rficial  variiTsoiily  inaki-  their  apjM'HrjintH-  when  the 
deep  varices  have  aci|uiretl  a  certain  develo]>mei)t."  Escat  also  saya: 
"Many  kinds  of  tieuralpa,  olhenvise  inexplicable,  nre  lixliiy  altribiited 
to  circulatory  troubles  in  the  satelhte  veins  of  the  nerves,  and  to  a  cod- 
se<*uttvt'  neurilt-s."  Qncnn  has  thus  cxpljiincd  ccrlaln  ncnrHl|>ias:  "The 
tnink  of  the  lingual  nen'e,  the  evident  seat  of  a  glus-siidynia,  is  in  etfeet, 
ac<'or<ling  to  Foucher,  act-ompanicd  by  a  satellite  vein,  and  even  by  two 
a<-conliiig  to  Zuckerkandl."  This  aniitoinical  fac(  is  held  by  Escal  to 
support  hi-s  liYp<Jlhcsi.s,  and  that  of  Piotrau^ki.  ihat  all  neuroses  in  this 
siCualiiin  may  be  atlrihiited  to  varices,  stiperficial  nnd  deep. 

Symptoms. — As  Ungual  vari.\  is  usually  associated  with  hypertro|>fay 
of  the  lingual  trtn.sil,  ihcsvmplonw  nre  about  the  some,  I'pon  inspection, 
tnriuixrs  veins,  bluish  in  color,  are  m'cii  at  the  base  of  the  tongue  |>arti)dly 
bidden  liy  the  hypertropbie*!  touaJI. 

Treatment. ^'ITie  treatment  consists  in  the  application  of  the  gulvano- 
cautery  to  the  enlai>^><l  veins,  and  the  removal  of  the  hyiH-rlroijIiied 
tymphoid  ma.s.scs  with  the  cnuterii'  point  or  with  scissors,  I  have  fre- 
quently resorted  to  these  methods  of  treatment  with  satisfactori"  results. 
The  afler-trcalment  consists  in  gently  massaging  the  wound-s  with  a 
cotton-wound  applicator  dip[K!d  in  a  mixture  of  e(|ual  part.s  of  glycerin, 
tr.  fern  chloridi.  and  tr.  iodini,  at  inlervaU  of  iwentv-four  luiurs.  This 
prp%'enl.*i  exiilx-rant  granulations,  and  promotes  healing  with  a  smooth 
wound  and  a  minimum  of  cicatricial  l-oii traction. 
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INFL.\.MMATORY  DISEA.SES  OF  THK  MESCH'MARYNX  AND  KAL'CES 
SIMPLE  AOUTE  OATAARHAL  PHAR7N0ITIS 

This  form  of  acute  pharyngitis  is  iistially  awoiiipnnied  hy  ai-utr 
rhinitis,  or  "cnlj/'  thouj^l]  ihc  plian-iix  may  Iw  chiefly  alfwted. 

Etiology  and  Pathology. --The  t-tiuloi^'  hikI  j»ilholi>^>'  is  tUv  samr 
as  tliai  (if  acute  Hiiiiilis.  I>ipes(ive  disonjcrs  are  an  iiniK>rtuiit  foccor 
ia  euiisin<;  l[ie  <liseiise. 

Symptoms.  -'l"hc  onset  is  rhararieria-d  by  ninliiisc  and  n  .sli;;hl  rise 
in  ti'mperatiire,  an  in  acute  rhiniti.<<.  The  tmnlent  of  the  .soft  pulule  unil 
uvula  are  sHghtly  red,  while  the  atljacent  mucous  nieinhrane  U  nMnniil 
in  R|JiKiaraficf.  As  tlic  dist-a.sc  priifircsses  the  uvula  l>ecoiiics  slijjhlly 
edeuiatOLis  aii<l  the  •H-cn-tioiis  are  increH-siN];  it  nwy  liecoine  markedly 
ei]eniatous  and  painfid.  thoui^h  this  u  not  cotiuiinn.  The  tonsils  are 
not  usually  involveiJ,  tlioucli  Ihev  uiav  Iw  in  severe  ea.ses.  Pain  is  u^uoUv 
[)rc.sciil.  especially  uptui  swiillowinjj,  and  stiffiM'ss  qimI  aching  n(  the 
muscles  of  the  neck  are  cttiiiplaliied  of.  Dy.ipluigiH  or  painful  swiilluwiiij; 
is  a  constant  symptom. 

DiagDOSls.  —The  en-iliema  i>f  secondary  syphilis  may  he  confntin'fcd 
witli  t)ii-s  di.-ieaM'.  'J'lie  dilFerenlial  puints  are:  (a)  The  rlarker  or  ihiskv 
color  (in  sypliilis)  of  the  mucous  membrane;  (fc)  the  more  markctl  involve- 
ment of  llie  lotifiils  and  .soft  palate,  the  dinunishe<l  stx-ivlion;  (r'i  the 
line  of  dcnianatioii  lietween  the  iaflaniccl  area  and  the  hard  palate; 
(rf)  the  dusky  sjiumctrical  patches  on  the  anterior  pillars;  (>)  ihe  opales- 
cent appearance  of  tlie  mucous  memWrwue  of  the  tonsils  and  the  per- 
sistence of  the  disease,  as  contni.stcd  with  the  evanescence  of  acuU* 
catarrhal  plmryuf^tii^. 

Treatment.— As  the  acute  affection  is  somewhat  dependent  upon  the 
presence  of  chronic  rliinitis  and  sinuilis,  the.se  condilions  .shonhl  receive 
appropriuti'  attention.  The  methcMls  nf  Frcalnicul  j^ivcn  fr»r  acute  rhinili:* 
are  alsii  of  value,  a.s  the  morhid  process  i.s  almosi  identical. 

The  anatomical  peculiarities  and  the  a-saoctated  digestive  disorders, 
however,  n-tider  s|H-ciHl  mtMlcs  of  (rcatincnt  necessary. 

IxK'al  (reatuieiit  should  vary  accnnlliiy  to  ihesljiffeof  the  inlianintation. 
Uroadly  speakinjj,  astnngents  shouEd  !«■  used  in  the  first  and  thiol  sta^;*^ 
and  sedatives  in  the  .second  .staj^  (Parker).  They  may  Ix*  apptir;<l  us 
garglc-S  .<jpRiys,  paints,  or  lozenges.  Ciarjjles  arc  suites)  to  inflammations 
of  ihc  soft  i>alme.  uvula,  anil  anterior  pillars  of  the  fauces.     Spravs  iiml 

f mints  are  espt^-ially  pood  methods  of  making  local  application?.     I'r*^ 
iminary  to  all  local  treatment  the  alimentary  tract  should  l>e  e\'aciiAted. 
<850) 
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From  5  to  10  grains  of  calomel,  and  six  hours  afterward  a  tablespoonfiil 
of  caslor  oil,  slioiild  !«■  jjivun.  The  folIouinR  morniiijj  a  tablespoonfiil 
of  Ejwtoui  sail  should  bv  given  to  fliisli  the  bowels  (S»in:ky).  After  llii?, 
the  patient's  condition  is  favorable  for  a  speedy  reco\'ery  under  simple 
local  treatDient, 

'File  followiiif^  mbctiire  is  ret-oin mended  by  Parker: 


Gtimrln  . 

TiMclUTvdf  myrrh 

Sic-— L'tw  prery  how  u  a  nnile. 


11)    UUV 


If  preferred,  a  j^ar^Ie  composed  of  fiffraiiis  of  alum,  Iftjtrains  of  chlorate 
of  p*)ta.s.siuni,  lo  tlie  ounce  of  water,  may  Ih"  usetJ. 

The  jiftiient  may  Im-  supplied  wiih  loxenj;r5  contfliniiig  kmnicrin  or 
<-:itii-hn,  with  irt>lnK-Lioiis  lii  dissolve  rmc  of  ibi-iir  in  Ins  riiouth  every 
three  hours.  A  co!d  compress  Miould  I-»e  worn  acm,ss  the  fn^uil  of  the 
neck. 

After  twelve  hours,  rwj  j^niii  lozenges,  whicli  are  veiy  sedative,  may 
be  sulistittited  for  those  eontaininj^  kraiiieria  and  catechu.  A  .simple 
jrarj.'le  cfintainiiij;  l'>  tfraiti^  of  the  chlorate  of  potash  lo  the  ounce  of 
water  may  nl.so  \n'  usi*d  rwry  three  hours. 

I'he  inhalation  of  .steam  charged  from  a  croup  kettle  with  the  cotn- 
pound  tincture  of  benzoin,  our  lablespoonful  to  the  pint  of  boiling  water, 
should  l>e  useil  if  the  throjiE  is  patnrnl. 

Pastils  containing  'i  grains  of  l>iMiuitli  ancj  }  grain  of  the  aeetule  of 
rooiphine  may  also  Ix-  dissolvcil  in  the  ninulh  even'  three  hours  to  relieve 
a  painful  (hroat. 

Should  edema  of  the  uvula  occur,  It  should  U-  .scarified  or  ampiilated. 


CHSONIC  PBARTN0ITI8;  ORANTTLAR  FHAR7M0ITIS;  LACUNAR 
FHARTKOITIS,  OR  OLERGTMAN'S  SORE  THROAT 

This  disease  may  or  may  not  be  characterized  by  severe  subjective 
s^'niptonis,  such  as  irritability  and  <lryness  of  the  thrrjat. 

Etiology. —'Ilie  chief  factors  in  tlie  etiology"  of  tliis  dtseasi'  are  gouty 
and  Hieuiiiatic  diatheses,  stnoking.  iniproficr  breathing  (public  speakers 
anil  dingers),  and  the  presence  of  morhitJ  processes  in  the  nose,  accesscirj' 
sinuses,  and  the  epiphannx.  tiouty  or  rheumatic  patieiils  complain 
of  throat  s^inptoras,  whereas  if  they  are  free  from  gout  and  rheumatism 
they  often  make  no  such  (x)mplaint.  These  conditions  probably  not 
only  aggravate  the  phar\ngilis.  but  to  a  certain  extent  iTilhicnce  its 
occum*nce.  Kxcessive  smoking  also  aggravati-s  and  priMhiccs  llie  inHaiii- 
matiun.  Clerg;vnien,  singers,  auctioneers,  am]  hiickslers,  who  breathe 
through  their  mouths  and  abuse  the  vocal  apparatu.s,  are  fretpiently 
atTwte*!  by  chronic  phartiigitis,  ("hmiiie  rhinitis,  and  esjx-cially  sinuilis, 
affecting  the  posterior  ethmoidal  aii<l  sphenoidal  cells  is  very  frcfpiently 
the  chief  caus**  of  the  disease.    The  changed  respiratory  functions  of  the 
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nnsp  in  these  diseases  subject  the  pharvtix  and  the  lower  respiralorr 
tract  in  general  to  irritjilion.  Of  even  greater  importanec  is  the  disrharpr 
of  heavy  inuaius  »r  imui)piirnk*iit  M-rrt^tidtis  fniiii  the  n(»sc  nml  ufiv-sMirv 
sinuses  itilo  tlie  phnn^nx.  The  seeretions  are  char^J  'wilh  patht>;^iiir 
bnctoria,  and  undergo  dwompioyition,  wiiereby  c-erlain  irritatiii';  chenii«il 
products  are  liberated,  and  as  the  secretiuns  Qow  over  the  {^aiynx  the 
patho^iiic  bacteria  attack  the  weakened  mucous  membrane  and  exrile 
iiiflauitniit*irv  reactions.    The  chemical  irritation  also  adds  to  the  reaction. 

I  m'.sh,  liirrrforc,  to  emphasixf  the  importance  of  making  a  cnrerul 
examination  of  the  nose  and  aecessorj-  simiM-s  in  all  casi's  of  fhrume 
pharyngitis. 

Pathology. — The  changes  in  the  mucous  membrane  eona'sl  at  firsts 
of  an  incn.'H.'tt^t  hyperi-rnia  and  Uk-jiI  IcukorytoMs,  an<i  later  of  llic^  deposHf^^l 
nf  the  Itiast  differenti filed  cells  or  connective-tissue  cells.  That  is,  h}-per- 
plasia  of  the  mucous  membmne  occurs.  The  lymph  tissues  around 
the  tuhnlar  gland.s  cif  the  pliarj-nx  are  enlarged  an<(  are  raised  above 
the  ."iurrace  of  the  mucous  menilirane.  <  Jcciuvionally  the  tubular  glands 
in  the  centre  nf  the  lymphoid  ma-sses  arc  filled  with  a  wliitish  exudate 
or  chi-c.sy   Mmteriul. 

Sjrmptoms.— Subjective  symptoms  are  not  always  present,  especially 
if  the  patient  is  not  g<JUty  or  rheumatic,  or  if  he  d(»es  not  mbmse  liis  voice. 
In  gouty  and  rlieumaCic  patients  who  smoke  (o  excess  or  breathe  im- 
properly the  subjective  syinjitoms  are  usuidly  prc-sent. 

Subisctivfl  Symptoms. ^in  aggravatetl  cases  the  voice  lK'<x>nH'.s  h' 
after  inc^lemte  use,  especially  in  public  speakers,  though  the  conls 
neither  red  nor  inHain«l.    According  to  l\.ennox  Browne,  the  hoarsenejw 
is  due  to  B  spasm  of  the  mu.sdes  of  the  pharynx  and  irritation  of  the 
superior  laryngeal  nerve,  which  supplies  the  thyroaryteiioideus,  one  of 
the  tensor  muscles  of  the  cords. 

Sinukcrs  coniphiin  of  a  dryness  or  of  the  sense  of  a  foreign  body  in 
the  ibroitt.    'Hicy  have  sl  constaiil  dcsin-  (o  liawk  and  extHx-torate. 

t-'uugh  may  be  present,  though  it  is  often  absent.  Wlien  present  it 
is  irritable  and  luicking  in  cbanicter. 

The  secretions  In  the  early  stage  of  the  disea:!^  are  excessive,  Uiick 
and  tenacious.  At  a  later  stage  the  glandular  functions  lxy»me  impaired 
and  the  throat  dry  and  glazed. 

The  digestive  tract  is  dlsorrlcrwl,  the  breath  foul,  and  constipation  is 
generally  present. 

Objective  Symptoms. — I'pon  examination  of  the  phaiynx  the  mu 
membrane  appears  redder  than  normal,  at  least  in  cenaln  fln>as.      In 
Other  aretLs  it  is  |Kile  and  hbn)u.<s  in  appeaniiice,  especially  in  old  ehn>nir 
cases.     Kniarged  bloodvessels  often  extend  acro.<s  the  posterior  pharyn- 
geal wall.    The  secretion  is  often  thick,  heavy,  and  niucopunileni, 
in  the  later  stages  it  may  be  .scanty  and  oidy  form  a  film  over  (he  surfi 
In  tliese  rases  ibc  patient  coni|>laiiis  of  dn-ness  of  the  throat, 
uvula  is  ofltrn  rehixed  and  elongate*!  { Fig.  24.SJ.  and  should  be  amputa 

nie  lymph  follicles  of  the  pasterior  wall  and  of  the  lateral  walls  behind 
Lhe  posterior  pillars  of  the  fauces  art;  cularged.    l^his  condition  is  often 
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referred  to  as  pharrngitis  hyperplasiica  lateralis,  a  needless  sulxlivision 
of  clironic  phnrvii^itis.  Tlie  follicles  iirc  simrwly  ilisrrilmtn-l  on  the 
posterior  wall  of  the  pharynx,  but  are  fkisoly  j;mii|K*il  alim^'  the  laleral 
walla.  'I'hey  appear  as  jTllowish-rcd.  raised  areas  on  the  posterior  wall 
and  as  nodular,  e]<»iij|;a(w]  uiasses  U'hintl  the  [xwterior  faurial  pillars. 

Prognosis.  -In  the  early  congestive  stage,  simple  astringent  and 
deniuhrnt  I{m*hI  n-nieiiics  eoinbrned  with  the  regiiinr  use  of  a  mild  aperient 
mineral  water  will  elfet-t  a  cure.  Jn  the  more  advanee*!  cases  in  which 
liyperplasia  of  the  nitienus  mem- 
brane hail  oc-eurred.and  in  which 
the  lymph  follicles  Hrc  hj-per- 
Crophied,  inipnivcnienl  will  only 
follow  the  desinicrion  of  tin; 
tubular glandsaround  which  the 
l^niph  masses  are  Im'ated. 

Treatment.  —  In  niil<l  ca-ies 
tttid  dnring  the  early  stage  of 
the  dwcase,  or  liefore  marked 
hyperplastie  and  liypertrophic 
changes  have  taken  place,  the 
rfmwjies  given  nniier  acute 
catarrhal  pliaryngilis  may  l» 
used  will)  some  success. 

Aperient  salines  should  be 
given  daily  for  a  long  peric»d  to 
cliniiiiate  tiie  gonty  and  rlicii- 
lualic  toxic  nmleriai  anil  to  free 
tlie  stomaeli  and  intcMines  of 
putrefactive  substances. 

In  well-iidvanced  cases  the 
Iji'uiphatic  nixhiles,  whether  dis- 
crete or  massi-d,  as  they  may  he  on  the  lateral  walls  lH"-himl  the  posterior 
pillars  of  thefau<'cs(j»han'ngiti,s  hy|)erplasiini  latcmlis),  should  Ije  punc- 
tareA  with  a  cherry-red  cnuiet^'  electrode  (Fig.  247).  The  mucous  mem- 
bnine  shoulil  U-  bnishcd  once  or  twice  with  h  1()  per  cent,  solution  of 
cticaine,  and  from  four  to  live  hy|«T()laslie  fotltcles  burned  out  widi  the 
elertroile.  AsprayofSeiler's  solution,  to  soothe  lhebiirne«l  an*a.s,  should 
then  lieu.sed.  Atllieendof  iheliffh  or  sixth  day.  four  or  live  more  follicles 
may  be  treatwl  in  a  slndhir  manner,  and  s^i  on  until  they  are  all  dcslroycd. 
'riiis  course  of  treatment  is  often  vcrj"  Ijcnclicial.  liiough  it  Juay  fail 
if  tlie  gouty  or  rheuuuitic  diathesis  /»  not  also  corrected.  The  uvula 
should  l>e  aDiputaleil  if  tt  is  elongaici). 


Sbciwinx  thn  aonXmy  point  applivil  U>  phnrynasftl 
folll^uliir  fftnncb  in  lh«  Irwiuocut  >it  (ulliculnr 
[iliiiryiiKitu.  ]''ni:a  fini.r  to  litr  luUkiM  may  bo 
thiw  lrwii<»l  ut  ■  sittlnit  under  cocaiiui  siiratlinilii. 


£DEUA    or    THX    UVULA 

Acute  inflammation  of  the  faucial  structures,  especially  of  the  periton- 
sillar tissue,  is  fre()Ueritly  attended  by  edema  of  the  uvula  (Fig.  24^}. 
The  methods  of  treatment  generally  n-commcnded  are  scarification  or 
3J 
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mtiltiplr  punctuTTS.  whirh  allow  llie  rxress  of  scnim  to  escape.  A  mow 
mlioiial  pitjocdiire  would  l)et«  pn»[iio!t*  a  freer  flow  oflht*  IjIikmI  throii^^b 
(lie  tissues,  and  thus  remove  the  olwiniciion  to  the  blood  i-tinvta 
through  (lie  veins.  'I'he  applifjuiim  iif  llie  ra_v.s  of  Itj^lii  and  heal  fnun 
a  500  candle-power  cU%;trif  lamp  to  the  neck  al  the  augie  of  llie  luwct 


FKt.348 


Wlumn  of  ill*  iivutii 

jaw  nets  admimhly  in  this  way.  The  lamp  should  be  sus])ertHe<)  at  n 
distance  of  eij(hteeii  iiK-lie.s  fn>in  the  patient  and  .slowly  pfts.se<l  bju-k  iital 
forth  over  Uie  neck  for  from  fifttHTi  to  rhirly  iiiiiiiites,  three  limes  daily. 
The  patient's  iiei-k  should  then  he  s\>onjse<l  with  iee-water  in  onler 
l«  prolong;  the  hyperemia. 

.VstringiTit  lozenges  (-oTitaiiiing  krameria  mid  alum  will  be  found 
eifiuacioiis  in  givicig  c-omfort  to  the  putietU. 

ELONGATED  UVULA 

Elongation  of  the  uvula  is  not  a  Hisea.se  per  w,  but  i.i  a  ."rrmptom  of  a 
c-hronic  pliHn'npiti.s,  especially  eptp!iar\npitis.  The  rela.\e(l  jH'nduluus 
eonditioti  of  the  nvnUi  is  due  to  lln-  irril«tion  resulting  from  (he  epi- 
pharyngeal ilischargi-  and  (n  ihe  rliatigeil  niitrilinu  atlemling  the  epi- 
pharyngeal infection  and  itiflammalion.  The  u\  ula  may  l>e  slender  and 
pendulous,  or  it  may  l«;  enlarged  (hyp*'nr(>phie<l)  and  jjendulous.  An 
elongated  and  elastic  uvula  is  souietiine.s  ol>M*n'nl  as  an  idiopathic 
coufHtloti,  as  shown  in  the  author's  ease  ( Kigs.  340  and  2.">t)). 

SymptODU.'  In  nibusl  suhjei-ts  it  causes  hut  .slight  symptoms  or  iionr 
al  ail.  In  sensitive  paticuLs  it  oflen  causes  a  reflex  cough  wlu-n  it  touches 
Ihe  epiglottis  or  the  ba.se  of  the  tongue.  The  rough  may  he  «pasmoilie. 
and  is  u.sually  dry.  Nausea  and  vomiting,  especially  eariy  in  the  morning, 
arc  somctime.s  eoinplaineil  of.  Ftuients  have  appli(>l  to  nie  for  relief 
from  the  persistent  hacking  cough,  fearing  that  they  had  lul)erculosi5.  An 
examination  of  the  lungs  failed  lo  reveal  d).sea.se  m  that  region,  whereas 
an  cAamiuation  uf  the  llirout  shuwetl  the  presence  of  a  long  pendulous 
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TbrM  viewi  i:^  the  amriUUl«<l  uvula:  a.  utwfor  "Hvm:  *.  laMnl  vlsw;  e,  parttftor  view. 


(c)  \S'hiIein  this  position  it  -thoiild 
be  opexaled  upon  with  ht-avj-  bluot 
scissors,  as  shown  in  Fig,  251. 

Hv  cutting  llu'  uvula  from  in  fnuit 
wliilf  ilrawn  anteriorlv,  tlit-  lit-vrMfd 
fill  siirfat-e  of  (he  slump  fHc-es  pos- 
tL'rinrly.  Tills  is  a  point  of  practirnl 
iinportaiici.-.  as  in  s\vallowin)>  solid 
f<Knl  liif  mw  surface  is  noc  Irrilated 
hy  it  ( \'\ii.  2.52). 

Casselbeny's  Operation. ^l>r.  Wm. 
K.  *  "a-sst'lbfrn'  rettJiunieiuJs  iho  fnl- 
loniu^  technique  in  the  amputntt€>i) 
of  the  uvula: 

{a)  Stx-ure  anesthesia  bv  painting 
die  uvula  with  a  10  per  cent  solu- 
tlun  of  cocaine. 

{h)  Seize  the  tip  of  the  uruU  with 
foreep-s  iiml  ilrau*  it  (Hrectlv  forwanh 

{c)  Willie  in  this  p^>sition  iin  up- 
warrl  ami  nietliatiwanl  rut  U  nuiiJe- 
wiih  scissors  lo  thf  central  aiis  at 
the  iivnla.  A  similnr  cut  U  made  on 
the  opposite  *ikle,  thus  n^niovin^  a 
wedce-shftpeti  piece  of  the  urula, 
us  shown  In  Fi^.  253. 

irf")  Theanteriorand  !•'  '  ■  -••ul 
etlj^s of  ilir  ftrtuiwl  aw  t . i  i red 

with  two  or  three  black  :«ilk  suiui«% 
black  thread  being  used,  because  it 


Oawltwrry  ■  iifWf  ntJon  for  ■Uwiymtl  uvi 
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IS  easier  to  see  at  the  time  of  its  removal.  Yankauer's  needles  may 
be  used  with  advantage. 

(e)  The  sutures  should  be  remov*'*]  at  ihc  end  of  three  dn)*S. 

The  advanta^^  <-taimtnl  for  this  method  of  operating  arc  Limt  the  cut 
surfaces  are  sealed  and  not  likely  to  be  irrilaled  by  the  ingested  foo<l,  nor 
infei-ii-d  by  irifj^-sU**!  and  inahalol  patliogenif  bacteria. 

Heniorriiage  lias  been  reported  after  uviilotomy.  This  may  be  avoided 
by  liuiiiing  the  amputation  tu  tlie  jK>niun  of  the  uvula  below  its  mnsenlar 
fillers;  that  is,  only  the  thin  rcla.\e«J  portion  should  be  reuioved,  as  the 
blonlvessels  of  the  uvula  do  not  extend  l>evond  the  museiilr  HIkts. 


BETEOFHAaTNQEAL  ABSCESS 

Abscess  of  the  pcisterior  wall  of  the  pharynx  may  \te  acute  or  ehmnir. 
It  may  be  situated  lii  the  mesophaiynx.  the  hypopharynx,  or  the  epi-. 
phoryav. 

Ztiology.— TTiere  is  an  infection  beneath  the  nniooiifl  nicmlirane. 
The  morbid  germs  gain  entrance  lhroii(;h  the  lymph  vessels,  the  atrium 
of  invasion  being  in  one  of  the  neij^hboring  lis^^iics  which  is  diseased. 
Tonsillitis,  a  perioperative  tonsillar  wound,  a  lulwrculoiis  tonsil,  tuber- 
culous cerv'ical  j^lands,  carie.s  of  the  vertebra,  and  s)'philis  of  the  throat 
may  be  ihe  imnietliate  prwlisposin^  causes.  The  author  ol»ser\'ed  one 
ca.ie  which  followed  the  complcie  excision  of  the  lonsil  in  an  adult.  Most 
of  the  chronic  eases  occur  in  lidH'n-ulon.sand  strnm(m.s  children.  I*ost- 
pharyn^al  abscess  is  often  asMx-iulccl  with  tul>erculous  jjlaads  of  the 
neek.  'ITie  glandular  involvement  is  probably  secondary-  to  the  phar\'n- 
geal  absc-esR,  or  l)o(h  may  be  secxmdar)-  to  &  tuberculous  aifection  of 
some  other  structure. 

Symptoms. —Tlic  patient  complain.sof  j)aiiifii]  deglutition,  aiul.if  the 
swelling  is  in  the  liypopliaryn-\.  of  dyspnea,  whirb  may  threaten  life 
or  even  cause  death.  <"ough  is  conHlantly  present.  The  voice  is  much 
the  same  as  in  quinsy.  In  acute  ca.st*s  the  Icmperature  may  be  elevated 
from  P  to  2*,  whereas  in  chronic  ones  it  i.s  little  altered. 

Diagnosis.— The  abseesa  should  he  differentiated  from  aneurysm, 
malformalion  of  the  verlebne,  and  inflammatoPi'  swelling  of  ibe  mucous 
membrane. 

Aneurysm  of  an  artery  in  this  region  has  been  riii.stakeiily  diagnosticated 
as  relrophar)Tigeal  absce.ss.  a  fatal  issue  following  the  incision.  The 
pulsation  and  bruit  present  in  anetir)'.sm  should  be  sought  fur  in  all  cases 
of  suspected  abscesse.t  of  the  pharynx.  The  pulsation  may  l>e  note<l 
with  the  eye  or  finger,  while  the  bniit  may  be  di.slingtiishcd  wilh  the 
jitcthixM-oiK'  introduced  throngh  thi*  inoulli. 

Malformation  of  the  posterior  wall  of  Ihe  phar\'nx,  cau.sing  bulging 
of  one  side,  is  occasionally  found.  The  hanl,  firm  <'liaracter  of  the  mass 
readily  disiingnishes  it  fixim  the  soft  baggy  mass  which  is  present  in 
abscess  fonnation. 

Acute  Infectious  inflammations  of  the  pharyngeal  mucous  membrane 
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(ft)  IntiYKliirr  the  Irft  index  finger  into  the  mouth  and  place  ihe  tip 

8gain.st  flic  .sufl  Hiietuaiing  tiiuior. 

(*■ )  Intnxliice  a  sliort-hlndrtl  scalpol,  or  a  longer  one,  the  pmxinial  end 
of  which  is  wnipjHxl  with  a  strip  of  adhesive  plaster  or  cotton,  into  the 
mouth,  using  the  al>ovf-tneritiuned  fingor  as  a  guide  (.Fig.  254). 

((/j  Incise  the  iilisccss  wall  Iiy  Ihe  side  of  Ihe  finger.  Tlic  pus  then 
Hows  thn>uph  the  incisiuii  into  tlie  p]iHr\-n^eal  oavitv,  from  which  it  ma/ 
ho  removed  wiih  moist  gatizr  s])(>iigcs,  gmspeci  by  firterv  forceps;  or  it 
may  lie  rxpfctoraleil  liy  Ihe  imtieiit. 

(([•)  After  all  iJie  pus  has  l>efn  tints  removed,  irri^nte  the  cavity  W'ilh 
warm  Iniric  aciil  stilulioii  and  injeet  [lie  iiMlnform  fjlyceriii  cund.sion  into 
thi*  wound.  'i"he  injections  may  be  repeated  v\*.'T\  <iay  or  two^  and  if 
steady  iraproveinenl  follows,  a  cure  may  be  expe<'tt-d.  If.  however,  im- 
provement does  not  follow,  the  external  oiwrution  should  he  performed. 

Fru.2A& 


^ 


TIm  tvMnul  operation  t>*t  rvtroplnryiiBviil  nlac^.    Th*  tnAria  enoloaini  Ibp  •(»«««(  in  punotund 
iui<i  uiM'nc^  Willi  M\tity  loraepft. 

Externai  OperoAion.— (Generally  sjM-ftking,  the  extrrnfll  operation 
conhist.s  in  making  an  incision  cither  aiUericir  or  posterior  to  t]ie  steriio- 
mniitoid  mu»cle.  and  extending  it  inward  hy  lilunt  dissection  lu  the 
anterior  wall  of  the  verlelinil  niliiniii.  when-  ihc  ah.sccss  cavity  is  locatefl. 

If  only  Uie  retrophar^ugeul  aliMTh.s  is  to  be  included  in  the  operation 
the  inci-iinn  should  lie  made  poslerior  to  the  stern  on  mstoid  muscle;  if, 
however,  there  ore  diseased  cenical  glands  to  be  removefl  at  the  same 
tinir.  the  incision  should  be  made  anterior  to  llie  muscle  (Fig.  255). 

The  folhiwing  steps  in  the  o{H'nilion  should  be  ohs<'r\"edr 

(a)  The  held  of  uixTutioii  ^hotiid  be  shaved  and  cleiiusi'd. 

(ft)   (lenerul   anestliesia. 

(e)  An  incision  two  or  three  Inches  long  should  be  made  through  the 
jdcin  over  either  the  anterior  or  the  pfkstericir  Ivorrlcr  of  the  stcmoniastoid 
muiicle  on  u  plane  with  tlie  retropharyngeal  abscesi?.     The  dissection 
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should     t>«  conlimied  until  the  deep  reniwil  fascia  is  opened  and  the 
Iwi-der    of   '■'■^  stenumiastoid  muscle  is  brou^lil  lu  view. 

(^ff)  'I'He  ateniomuNtoid  imiwlo  is  then  separated  by  blunt  dissecti 
nil   tVi*?    arljn^'nl  li^sties,  and  t8  drawn  forward  willi  a  retraetor 


on 


e^uoac*     the  oijerative  held. 
'      (e')  Still  using  blunt  dissection,  the  earotid  sheath,  with  its  vessels  and 
nen'es,  i«  separated  from  tlie  vertirbra  and  carefully  drawn  forwanl. 
(T)   "Xhe  dissection  is  carried  in  fnmt  of  the  vertebra  to  llie  aUseess 

wtuL. 

(q)  The  ahsccss  wall  is  punclurcd  with  closed  artery  forceps;  the 
forcep-"*  is  ^*"'  i'i(rodupeil  into  tin-  cavity,  the  blades  spread  ajwrt,  and 
withdraw-n  from  the  cavity  (^Fig.  255).  'I'he  abscess  is  thus  freely  opened 
and  evacuated. 

(h.)  Digital  examination  of  the  cavity  slimdd  l»e  made  for  necrosed 
botie,  ariil  to  nole  the  eomlilion  of  the  soft  tissues  and  abscess  contents. 
If  the  secretions  are  thi<'k  and  caseous,  they  may  Iw  removed  by  gentle 
curettag*-. 

(^i)  Irrigation  with  warm  boric  acid  or  the  plycerin-iodoform  .solution 
completes  the  evacuation  of  the  contents  of  the  abscess. 

( i)  IntrtMluce  a  cigarette  drain  into  the  wound.  This  mar  be  with- 
drawn a  little  each  day  after  tlie  disdiarge  Iijls  eeaw-d.  ami  its  iiw  may 
he  abandoned  altogcthrr  at  the  en<l  of  ten  days  or  two  weeks,  after 
which  the  external  wound  closes  from  the  bottom  by  granulation. 

If  cervical  glands  ai-e  to  Iw  remox'etl,  or  if  the  abscess  points  anteriorly 
to  the  stern omasloid  nauscle,  the  iiici.si(>n  should  l«'  made  anterior  to  the 
muscle.  The  group  of  glands  iiivolvi-d  should  ta*  removed  en  maasr,  as 
to  leave  some  of  them  almost  surely  means  a  secondary  operation. 


MALFORMATIOKS  OF  THE  PHARTNX;  STENOSIS  OF  TEE  PHABTNZ 

Malformations  of  the  pharynx  may  be  either  (1)  congenital  or  (2) 
acquired. 

Those  of  congenital  origin  may  be  In  the  form  of  an  imperftjrate 
pharynx,  fmm  a  failure  in  the  enibryolngical  development  uf  the  anterior 
end  uf  the  furegut,  and  the  invagination  of  the  ectoderm,  which  fonus 
the  cavity  of  the  moulh.  The  embryological  structures  in  this  regiim  are 
ver}*  com])lex,  and  it  is  renmrkiible  that  congt^nilal  malformations  arc 
not  more  freepierit.  They  usually  occur  in  the  form  of  a  constriction 
or  pouch,  or  of  a  complete  clo.sure. 

Aajuired  malformaliojis  are  due  to  inflammatory  and  degenerative 
changes  in  the  walls  of  llie  pliurynx.  Syphilis  is  the  most  common 
cause.  In  the  tertiary  stage  there  is  more  or  less  destruction  of  the  uvula 
and  soft  palate,  which  is  followed  by  cicatricial  cnntrficiinii  and  adhe.siun 
to  adjacent  parts.  The  soft  palate  in  these  cases  is  usually  adherent  to 
the  posterior  wall  iif  the  pimrt-nx,  and  may  cause  most  complete  sepa- 
ration of  the  rnrsopliuryiix  fmm  the  epipharjiL\.  hi  one  of  my  cases 
due  to  congenital  svphilis  there  was  a  small  opening,  about  the  size  of  a 
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lead  pencil,  which  communicated  with  the  epipharynx.  The  scars  in 
syphilis  are  stellate  in  their  arrangement,  i.  e.,  they  radiate  from  the  site 
of  the  original  ulceration.  The  ingestion  of  scalding  fiuid  and  caustic 
drugs  may  produce  scar  tissue  and  cicatricial  contraction.  (See  Syphilis 
of  the  Pharynx.) 

Treatment. — ^The  treatment  of  syphilitic  scar  tissue  and  adhesions 
result  in  failure  in  the  majority  of  cases.  The  scar  tissue  may  be  re- 
moved and  the  adhesions  broken  down,  though  they  speedily  reform 
and  readhere.  Obturators  have  been  used  in  the  isthmus  between  the 
mesophaiynx  and  epipharynx,  to  keep  the  channel  open  and  to  prevent 
adhesions,  with  occasional  success.  The  tendency  for  s^'philitic  scar 
tissue  to  reform,  in  spite  of  all  that  can  be  done,  is  the  chief  hindrance 
to  the  successful  treatment  of  these  cases.  If  the  constriction  involves 
the  hypopharynx  and  dyspnea  develops,  tracheotomy  should  be  per- 
formnL 
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CHAPTER   XIX 

FUMCTIONAL  NELTIOSES  OF  TIIE  PILVR'i'NX 

Neuroses  of  Sensation.— 'llie  train  nf  .symptoms  in  phanm^ntl 
neuroses  of  sensation  is  ahoul  ihe  same  as  in  tin-  Ian  ilx,  manv  of  them 
beinp  due  to  ret-iprofal  lesions,    (See  Neuroses  of  the  LarT.-n.\.) 

Anestht-eia  uf  the  phunrut  is  not  of  any  great  clinical  sif(i)ifit.-Hnce, 
cxfi'pting,  ptThH])s,  wlicii  it  accompanies  prr^n-ssivc  Imlhar  di^cHse. 

Insane  patients  generally  have  it,  even  tlioiigh  no  form  of  piinilysis  is 
present  in  the  pharynx  or  elsewhere  in  the  body.  In  cases  of  nmrkc 
aneslhesiii  involving  the  whole  pharynx,  the  noft  palate  and  larviL\  are 
usually  likewise  anei^thetic.  Diphllieria  often  causes  it.  and  fiometiiucs 
acconipiinies  the  other  exanlhematons  fevers.  It  may  l)e  pre.'wnt  in 
local  inHamination^  of  tlic  pharynj,M>al  mucosa,  (for  treatment,  see 
Anesthesia  of  the  Larj-nv,) 

HffjjFrf«the.fia  of  the  pharynx  is  tlie  most  fre(|uent  of  tlir  phami 
neuroses.  It  often  o<Tiir3  in  those  who  are  olhrnvisf  healthv.  Th« 
coses  do  not  lolenile  [he  laryn;^scopir  mirror  in  thnial  exumimitiniis. 
They  also  resist  the  introducliun  of  tlic  I-'iistachian  catheter.  The  most 
sensitive  an*a.s  in  the  pharj-nx  are  the  arch  of  the  soft  palate  and  the 
vault  of  tfie  epipliaryn.<e. 

II tf/>rrs(' iififi ivuesK  accompanies  both  acute  and  chronic  inflanimatioD 
of  the  phan-'iix.  It  is  al.so  a  friHuieni  Tnanirc-stalio'i  of  hysteria.  It  ia 
more  cuuimoii  in  men  than  wunten.  Huhituul  Miiokers  and  drinkers 
arc  subjeet  to  it.  It  is  hut  rarely  a  symptom  of  eentnd  brain  disca^. 
The  h>-|)ersensitive  areas  .sometimes  appcsir  on  the  tonpue. 

Pare.tthfsia  oc-furs  alMnit  as  freipicntly  as  anesthesia,  and  less  fre- 
quently than  hyper<>.sthesia,  and  often  baffles  the  skill  of  e.xHn)incrH  and 
operators.  Tonsillar  disease  is  often  the  cau.se  of  it,  hence  ihe-ne  or^aiui 
sFioulri  l>e  thonjuwlily  e\aininii3  for  disease*!  conditions.  The  pa.ssa^' 
of  a  bolus  of  fotwl  or  foreij^n  Ixwly  may  cause  an  abrasion,  which  may  Ijc 
followed  by  the  sense  of  a  forcijfn  body  in  the  throat.  The  menopau>« 
i.s  frwjuently  attende<l  by  pcn-ertcd  sensations  in  the  pharv'rw.  Patients 
at  (his  period  s))nietinii'S  complain  of  the  srnsalioti  of  ft  rope  or  hairs 
in  the  ifiniat.  lly^HTphisia  of  the  lingual  ton^^il  seems  in  some  casra  to 
cause  it.  The  same  is  true  of  elonj^ation  of  the  uvula,  ihoti^h  the  rltHi- 
^atcfl  uvula  is  usually  a  sipi  of  epipharv'nf^lis.  and  the  paresthesia 
may  be  due  to  the  "  dnipping''  fn>m  the  cpipharynj^'al  ri-^on.  Granular 
phar\'n;filis,  esp^'ciallv  when  it  involves  Ihe  lateral  walls  iphan-njjItJs 
liypertrophiciL  lateralis),  pives  ri.se  to  an  irriiation  lictween  the  posterior 
pillars  and  the  phar^'nj^al  wall,  which  is  .somclinjes  accompanied  by 
paresLhcfua.    It  is  occasionally  as.soeiatcd  with  plobiis  hystericus. 

The  perverteU  sensations  complained  of  arc  pold,  heat,  a  foreijfn  Ixxly, 
itchinfr,  tickling,  and  tlie  dislocation  of  the  essential  parts  of  the  fauces 
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and  phar}*nx.  Patients  sometimes  complain  of  snallowinf;  the  soft 
palate,  etc.  Most  of  the  female  ca^es  seen  by  me  have  siifTere*!  from 
melanchnliu  <liiritig  llu-  incnopnii.sr,  and  have  had  a  Miiridal  tendenrv. 
One  patient  roniniitttrd  .sulfide  liy  drtnviiiiig  .s-tiiiif  months  after  she 
jwissed  from  under  my  observation.  The  paresthesia  may  l>e  sa  marked 
as  to  eause  a  dislressiiig  coii^rh  and  larviif^al  or  esophageal  spasm. 

Xeiiralgia  of  the  pharynx  is  difficult  to  difTerentiale  from  muscular 
rheumatism.  Xeuralj^ia  is  not  painful  upon  pn\ssiir<*,  while  rheumatism 
is  patjiful  with  or  nithout  pressure.  Ai>emia  utid  ehlomsis  arv  often 
the  cause  of  nciirnl^'ia,  whereas  rhrumjitisni  is  more  often  associated 
wiih  plethora.  ICnlar^'cd  .siii/^le  pharyn^-al  follicles  may  l>ecome  so 
painful  a.t  to  simulate  neuralpa.  Localized  pressure  upon  the  follicles 
caii-tes  pain  in  rlieumalic  j>han'n;^itis. 

The  treatment  of  neuralj,^ia  sliouUI  be  addressed  to  the  cause  when  it 
can  l»e  determined,  as  well  as  to  the  relief  of  the  pain.  Irrtn,  .strychnine, 
arsenic,  bitter  tonics,  and  the  regulation  of  the  boweK-v  shrmid  be  the 
basis  of  the  treatment  in  tho.se  ca.ies  in  which  anemia  is  the  cause.  In 
ddonwi-s.  eiK'mata  .sli<«dil  Im-  ^dven  (o  unload  and  cleanse  the  rtrtum 
and  lower  Ixjwei,  to  stop  llic  iibsorjtiioii  of  putrefactive  material  and 
liacteria  into  ihe  nrculatory  system.  Kxercise  in  llie  open  air,  especially 
upon  cloudy  days,  i.-*  of  Ihe  greatest  value  in  these  cases.  Exce^sive 
expo.sure  to  sunslune  is  injuriou.s,  as  it  is  too  stimulating.  Oxygen 
nither  lliain  .sunshine  is  the  desideratum.  PatienU  shouhl  lie  em-our- 
im&l  to  play  golf  or  other  outdoor  sport,  or  to  work  in  the  flower  or 
vegetable  garden,  or  in  ihe  poullr\- yard.  The  outdoor  exercise  should 
have  a  constant  and  allnring  motive,  or  it  will  soon  Ih*  aliandoned. 

Meoroses  of  Motion.-  .NVnro.ses  of  motion  of  the  phan'iigeal  mu.scles 
mav,  like  thai  of  the  lari-nx,  he  dividott  into  two  general  classes: 

1.  Akinejfiii,  or  [wralysis,  which  may  Iw  miilatcnd  or  bilateral.  The 
akinesis.  or  paralysis,  may  lie  still  further  snlHlivi<Ied  into:  (a)  Paralysis 
due  to  bullNir  disease  (central  pnralysi.s).  (b)  Paralysis  due  to  diph- 
theria ([M-ripbcral  paralysi!*).  <r)  Paralysis  due  to  or  complicating  faucial 
paralysis  ((■entral  or  periphernl  paralysis),  (d)  Paralysis  of  ihe  pharyn- 
geal constrictors  (Lemiox  Browne). 

3.  Hyprrkineti*,  or  spa-sm. 

Panlysia  Doe  to  Bulbu  Disease;  Central  FanlysU.— The  following 
cenrrnl  lesions  mav  give  rise  to  fihitnngt-iil  paralysis;  acute  anr]  i-hrniiie 
bultmr  myelitis,  hemorrhage,  tumors,  embolism,  and  Iw-silar  lueniiigilis. 

Aeote  Bnlbai  Panlysis;  Owtral  Pualysls.—  Sifrnptoms.—  In  acute  bulbar 
myelitis  the  symptoms  develop  mpidly,  a  fatal  issue  soon  following. 
The  symptoms  are  us  follows: 
(a)  .Sudden  atlack, 
(6)  Severe  headache. 

(c)  Dysphagia. 

(d)  Uespiralorj'  emlwirra.ssment 

(e)  DifTiculty  in  articulation. 

(f)  Ciiddiness. 
Of)  Unsteady  gait 
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Prognems.— The  proj^ntwis  ]s  extremely  ^rave. 

Treatment. — While  these  eases  are  ulinost  necessarily  hopeless,  tlirv 
should  he  treated, us  then-  is  ii  chanec  that  the  <linprHwismay  l>e  emimfiiis. 
BliMKlIctting  by  euppiiip  or  letTliiiig  shutild  l>e  cariy  and  freely  (ione  to 
R-Iievc  the  inflammatory  process  at  the  base  of  the  brain.  Ice  should  W 
applied  to  the  pImryiLX  and  lo  the  [lapeof  the  tiei-k.  The  blood  tension 
should  be  lowered  by  the  adniiiiislration  of  cathartics  aod  sucb  other 
n-mi^lics  Hs  are  etiiploved  for  spinal  myelitis. 

Chronic  Bulbar  Puubrgu;  Centnl  Paralysis. — I'ndue  e^cpoxure  to  cold, 
prolonged  violent  excitrment,  extreme  fatioiie,  and  lark  of  nutrition  are 
eiioEofpeal  fac-turs,  HiTcdiiy  seems  hIho  to  larp-Iy  influence  it,s  ijrfiir- 
rence.  It  is  more  common  in  males  than  in  females,  and  is  ratvly  «>!»- 
served  before  the  ap?  of  thirty-five.  In  rare  cases  it  nmy  be  due  to  an 
injuinr'  or  to  sunstroke.  Sypliilis  atid  tuberculosis  should  also  be  included 
as  eaiisative  agents. 

Sifmfitmna. — I*haryn)ceal  paralysis  may  be  the  first  symptom  of  pro- 
gressive bulbar  disease,  though  the  tonpiie  is  usually  the  first  organ 
affected.  Tlie  tongue  is  first  invnlvwl  in  a  typical  case,  and  ihis  i.s  followed 
by  paralysis  of  the  lips  and  of  the  pharyngeal  and  laryngeal  un»c-les. 
This  orrler  of  involvement  is  almost  abva^-s  present,  'llie  paralysis,  at 
first  slight,  gradually  increases  in  s^•ve^ity. 

Diagnoni'jt. —  In  the  beginning  the  disea-se  may  l»e  mistaken  for  bilateral 
facial  paralysis,  though  the  history  of  a  sudden  onset,  followeil  by  pro- 
gressive ehmni*'  paralvsis  of  the  tongue,  pharrnx,  and  lan-nx,  ttwether 
with  the  lips,  sliouhl  n-nder  ihe  i]iHgnosi.s  of  bulbar  pandysis  almost 
certain,  in  bilateral  facial  paralysis  the  tongue,  pharynx,  and  larjTK 
ate  not  affected.    In  rare  cases  the  tongue  and  fauecs  are  not  in\iJveH. 

Friignosh. — The  pn)giio.sis  is  usually  grave,  Ibougli  there  nmy  !»e 
remissions  before  death  occurs.  Patients  often  succumb  to  inanition  or 
pneumonia. 

Treaii/tenf. — Galvanism  has  Ijcen  used  to  combat  the  degeneration 
of  the  nerves,  and  famdistn  lo  maintain  the  nuiscular  vigor,  willi  1>u( 
little  success.  8tiychnine  and  arsenic  are  of  greater  value.  In  s\-phi)ilic 
cases  the  ifKiides  are  inrlicated. 

Diphtheritic  Paralysis;  Peripheral  Paralysis. —  Paralysis  of  tlie  phar%'ngeal 
niu.srics  i.s  often  an  early  sc<]ucl  of  diphtheria  and  of  iwieudomcnibraiioiis 
.sore  throat.  The  muscle  fibers  umlergo  more  or  less  degeneration  from 
the  presence  of  the  bacterial  toxins,  and  tbere  is  a  mechanical  biiHlranre 
from  the  <rllnlarin(iltnitinri  of  the  tissues.  Ina<ldition.  there  Lsa  degener- 
ation of  the  peripheral  nerve  filnrs  from  the  same  causes. 

Symploms. — The  voice  undergoes  great  changes  on  aeeotint  of  the 
paralysis  of  the  pharj-ngeal  muscles,  as  they  ari-  utilized  in  articulation 
and  voicv  placement.  The  voice  has  the  so-<:id!c<l  "nasal  rpialitv/'jl 
closi'ly  resembling  that  pre.sent  in  cleavage  of  the  ha^^  and  s<>ft  palatea.1 
The  velum  and  uvula  are  relaxed  and  can  only  be  niiseil  by  forced 
inspiration.  One  side  or  both  may  Ik*  affected.  The  paralysis  occurs 
on  or  alMJul  the  fifteenth  day  after  convalescence,  at  which  lime  ocuhir 
sj^mptoms  may  also  develop. 
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Treatmeuf. —The  prophylactic  treatment  consists  in  the  administration 
of  antitoxin  ilnring  the  diplitht-ria.  After  iJir  paniUsis  has  devel(»pe*l, 
galvunlsiii,  farndbiin,  and  rt-c-ial  fetrding  should  hv  adhered  Lo  in  order 
to  maintfLin  musc-ulur  and  nt-n-nus  tone  while  the  degenerated  tie-Tve 
fibers  are  being  restored.  Thick  soups,  grape  juice,  etc.,  mny  ttc  given 
per  recium. 

Panljsla  of  tb«  Pharynx  Complicating  Facial  Paralysis.— Areonling  lo 
Zieuissenand  Moiulie,  when  llii-  lesiun  is  idiovf  the  geniculate  gaiigliuD. 
the  pharj-ngeul  is  often  lissoeiuted  with  facial  pundy.sis.  The  uvula  dcies 
Dot  move  upon  phonatioii  and  is  delleeled  lo  one  side.  The  syniplnins 
are  the  samf  as  those  in<li])hl!uTitic  paralysis,  and  include  such  stnicturcs 
as  are  supplied  by  the  seventh  ner\e. 

Paralysis  of  the  constrictor  muscles  of  the  phaPf-nx  is  always  accom- 
{Kinied  by  [Mirulytiis  of  the  ei«)phHgiis.  The  dysphagia  in.  thereft>re, 
exctf -d i I );^ly  well  markcil,  mid  is<irtcii  tlic  only  distinctive  symptom. 

HyperkineuB,  or  Sp&sm  of  the  Pharynx.—  Elwlogij.-  ."^pasm  of  the 
muscles  of  the  pharyiLX  is  a  rare  atfection.  It  may  occur  from  insig- 
ntfieiint  causes,  as  uviditis,  foreign  bodies,  globus  hvst«Ticus,  enlarged 
pharyngeal  folliele-S,  neuralgia,  and  local  chronic  iiiflan)  mat  ions,  or 
It  may  t>e  an  enrly  symptom  of  a  serious  ccnirnl  lesion. 

The  more  (ljinger<)us  form  of  spasiii  of  ilie  phani'ux  is  ciicouiUereil 
in  hy*drophobia,  edema  of  the  glottis,  brain  tumors,  paralysis  agilans, 
and  other  atfeetions  of  the  ner\es. 

.S'i/m/Jtoff(j.^ChronJc  spasm  of  the  phan'nx  Involving  the  soft  palate 
and  uvula  may  Ik-  the  chief  symptnin.  The  levator  palali  is  the  muscle 
alTeeleil.  'i'he  spitsm  of  tliis  muscle  draw.s  the  .sufi  palate  iipwani  a 
number  of  times  in  rapid  succession,  after  which  it  relaxes.  During 
the  spasm  there  is  a  clicking  noise  an  the  palate  leaves  the  phar^'ngeiu 
wall.    The  click  is  audible  to  thnsi"  near  by. 

pTogno»ia.—'V\\o  prognosis  is  fair  in  those  eases  due  to  simple  causes, 
p^o^'ide4l  appropriate  tre^ttmenl  is  InstiluteiJ.  If  due  (o  a  serious  (renlral 
lesion.  hy«irophobia.  edema  of  the  glottis,  brain  tumor,  or  paralysis 
agiian.H.  it  is  grave. 

Treatment. — If  the  spasuis  are  due  to  a  foreign  body,  it  should  be 
removed.  If  Awe  to  local  inflammation,  appropriate  rcnu-dies,  else- 
where descriljed.  sliould  be  used.  When  ilue  to  saprophytic  absorpticm 
from  the  rectum,  the  lower  bowel  .shoiild  l>e  flushed  by  eneniata,  outdoor 
exerci.w  advised,  anil  a  nutntious  but  uitsliuiulatingdiet  followed.  When 
due  to  hydrophobia,  this  should  be  treated  rather  than  the  sjjasms  of  die 
pharyaT  which  are  incidental  to  the  disease.  Stimulants  of  any  sort 
should  be  avoided  iti  all  cases. 
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CHAPTER    XX 

NEOPL.\SMS  OK  THE  PHARYNX 
BENIGN    NEOPLASMS 

(a)  Papillomata.— Papillomata  rarely  occur  on  the  walls  of  the 
phan-iL\.  Imt  are  c-utuiuun  itk  Uit-  faucwl  n.-gioii.  TJu-y  an-  tmist  fnv 
(|ueriily  foiiiid  u[xm  the  tivtila.  the  fnf  Uonlers  of  the  pillars  of  ihe  fuuc*s, 
timl  ihe  lon-siU,  The  hislnlof^<ral  ditTeretitta  lietween  llie  tnucfitis  mem- 
brane of  the  posterior  wall  of  the  pharyiLX  and  (he  uiucosa  of  (he  uvula. 
pillars,  and  tonsils  aiTOtiut  for  llu'  Un-atiori  of  llie  turnors.  The  pewlerior 
wall  of  l!kt-  plmryiix  is  covered  hy  sit|uumous  epitheliuui.  whereas  ihe 
other  structures  are  covere<l  hy  cohminar,  and  in  many  places  by  col- 
lininar  ciliated  epiUieiiuin.  In  spite  of  the  varying;  slniclural  dllTrf^ 
ence$,  pupilluiimta  ap|x*ar  Iti  all  parts  of  the  pharynx  and  fauces,  though 
more  rre<)iienlly  in  the  fauces. 

They  may  be  single  or  multiple,  ws^e  or  pedunculated.  Behind 
the  faiicc.s,  or  in  the  phar\'nx  proper,  they  ore  rarely  peduncuhitcd.  luid 
are  chicllv  liinite{j  to  the  raj^'eil  exereM'em'es  follovvinj;  syphilitic  and 
lupous  inlbi[tuiiiilicni^.  Pupilloniuta  »re  cunipcjse<l  of  elevations  of  epi- 
thelial cells  vvhit'h  contain  a  connet-tive-tissue  core  more  or  less  richly 
supplied  with  IjIoihI vessels.  The  epithelial  elevations  grow  outwatti, 
while  in  cpithiclioniala  ihey  grow  inward.  The  elevations  varj"  from 
tntimrs  as  small  a.s  a  pinhenil  to  those  of  considembie  size.  They  often 
coiituin  "ixarls"'  or  "nests,"  which  may  l»e  mistaken  for  the  nests  or 
pearls  of  cpithcliotnata.  The  ci'lls  in  papillomata  aiv  uniform,  wherr-as 
in  epitlielioniata  they  are  muUiforin.  Kpitheliomata  are  Ukely  to  be 
mislakcnly  flia};noHtIc'iited  as  papilloinnta,  and  virr  ivtm. 

I'riniar)'  papilloituita  are  usually  siirmiinded  hy  an  intlamnmtnrv'  arm. 
S*'conitHr>-  papillomata  are  the  result  of  a  preexisting  iutlamnmtion, 
as  svphilis  (l'"ii;.  2.5fi). 

The  presence  of  a  papillomatous  growdi  in  Uie  faures  or  pharynx 
often  excites  a  reflex  cough,  with  a  sense  of  fulnesut  and  tickling  in  the 
tlin>at. 

Treatment. — 'I'he  treatment  of  papilloma  of  the  phar^'nx  is  usually 
so  simple  that  a  delaile*!  ilcscriptitin  of  the  procerhm'S  need  not  lie  given. 
Thc  tinnor  should  Ih-  removed  to  its  base  with  a  knife,  srmre,  ending 
forcep.s.  or  cautery.  The  ba.se  of  the  growth  should  Ik-  removed  or 
cauterized  with  solid  stiver  or  the  galvanocuulen-.  If  Uiis  is  not  dune 
they  are  likely  to  recur. 

{h)  TeratOiIi&t&.- — T>?rinox  Brow-ne  says:  The  connection  brtwc*'n 
teratomat.-i  an<l  cv.stonmta  is  so  iiitirnute  and  their  orii;in  so  obscure 
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that  it  is  expedient  to  descrilM>  iheni  lo(rPl!u*r.     I  shall  nf»l  do  this,  but 
will  att<fiii|)t  to  fhitmcterize  them  as  distinct  |»athiili^'i(iil  (*iili(ius. 

'iVniinnuitii  )ir«'  usually  <-nngcuitid  and  consist  of  tissue  growths 
spHii^'itig  from  two  or  tlirw  cmhrvaluj^iral  pTinliml  lavers.  'ITiey  appenr, 
therefore,  most  frefjuentk  in  ihase  regions  where  llio  various  genuinul 
layers  are  in  v\ff»v  apposition  (Krowne).  The  pharvtw,  which  develops 
Troni  the  junetion  of  the  neural  and  the  dernutl  epililasl*  with  the  hypi»- 
hlasts  of  the  foregnt  is,  Lherefore.  a  suiluhle  hM-iilion  for  the  growdi  of 
teralomata.    Bland-.Sulton  called  attention  to  thi^  Fact  in  1880, 

'IVraiomata  ^nemlly  uerur  in  the  epipharv-nx,  though  In  quite  a 
few  rittinled  eases  ihey  weri-  in  the  nirsii-  atid  hypopliaiTiuv.  They 
were  sometimes  calUxi  "hair^"  pharyngeal  pi»Ivpi,"as  lliev  are  usually 
peduiic-uluttd  i-ysis  lilled  with  hair  and  other  histological  structures. 

Conitzen  reportwi  1 1  "liairy 
polypi,"  or  leratoniata,  which  were 
cystic  and  containe^l  hair,  carti- 
Irtge,  .skin,  and  Ixme.  The  cysls 
are  usually  pedunculated,  and  may 
l>e  attached  to  any  part  of  the 
pharyiLX. 

Treatment.— Tlie  Irealmeni  con- 
iSLs  in  the  removal  of  the  growth 
Trith  the  snare,  knife,  or  cautery. 
Catiterizaiion  of  the  hast*  seems  to 
prevent  rtfiirrciKvs. 

(c)  Cystomata.— These  usually 
occur  after  the  twentieth  year  of 
life,  more  often  in  middle  and 
adva[iced  age.      Tlicy  are   usually 
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retention  cy«l.s  or  mucoceles,  due 


to  the  cU»sun'  of  the  months,  of  the  plniryngeiil  follicles,  either  by 
iiiflaiumalury  ctjulractiuii,  epithelial  plugs,  or  by  the  llaccid  folds  of 
membrane  in  advanced  life.  The  cv.stR  contain  a  glairj'  fluid,  though 
in  .wme  ca.ses  it  is  inspissated  and  nnich  tlnckentnl.  They  are  usually 
Siiperfieially  hx-iiled,  diongii  Haiigi  S]>fiiks  of  the  (K-currence  of  a  cyst 
ill  the  stibmucous  ll-isue.  'Iliis  tumor  was  difficult  to  sec,  uml  In-  thinks 
this  lyf)e  must  occur  much  more  often  than  is  generally  believed. 

Cysts  are  u.snally  sessile,  and  often  give  ri-ii'  to  tlie  symptoms  described 
under  reflex  iieumses,  as  asllitna,  niigraine,  etc. 

Treatment.^The  treatment  eon.sists  in  the  enucleation  of  the  cyst 
membrane,  thongli  thorough  cauterii'.Blion  of  the  tilling  of  the  sac  is 
usually  followed  by  the  obliteratinn  of  the  tumor. 

(d)  Ljrmpliomata,  or  Lymphadenomata.-  This  variety  of  benign 
tumor  i^  the  most  fr*-<juent  growth  in  the  pharynx.  'ITiis  is  tn  lie  expected 
on  account  of  the  widrly  disseminated  lymphoid  tissue  and  the  inimerfjus 
lymphoidal  vestiges.  The  matri.\  of  the  tumor  is  connective  tissue, 
in  ine  mesJies  of  which  are  nggregatwl  the  lymphoid  wlls.  Tlie  cell 
gniups  art  often  cnjwdeil  together  and  vary  greatly  in  size.  They, 
like  hinphoidal  tumors  elsewhere,  have  a  strong  tendency  to  multiply. 
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They  may  K-  attended  with  or  may  follow  mediastinal  romplit-ations  of 
a  like  rmtiire  (\'illar).  A  single  tumor,  r-spccially  whfn  pediinciilHtrd, 
at  times  oilers  some  diapimstic  diffifultin's,  Bui  wiit-n  we  take  into 
considiTatir>n  that  ihe  adjarrni  lymphatic  glands  in  the  neck  are  enlarged 
and  soft,  the  tumor  tn  tin-  pliaryiix,  though  peduneulaledj  should  be 
suspected  (o  he  I yni phomatoU8. 

(e)  Myxomata. — Myxoma  of  the  pharynx  is  exceedingly  rare. 
Browne  ill  his  large  e.\[>erJeiRf  never  saw  a  case.  Closely  uUied  to  them, 
however,  are  the  stHculleil  nniwM-eles  due  to  dllatiitionK  of  the  mm-oiis 
glands.  The  mueoceles  are  important  as  [hey  are  readily  n?co|;nt2cd 
and  are  easily  eradicatefJ  by  excision  or  the  actual  cautery, 

(f)  Fibromata.  -After  liponmta,  (iliromata  occur  next  in  order  of  fre- 
queticy.  The  stnivturHl  nrrangeinent  is  often  s()  like  llial  of  »arcomata 
that  it  is  dilfieult  lo  dilTerenliate  them.  The  clinical  hislor)*  is,  therefore, 
die  guide  iu  diagnosis.  In  very  mre  instances  a  myxomatous  tumor 
may  have  the  tendencies  and  iLS-fwcts  of  a  fihroma,  just  as  primary  fibro- 
mata may  hecotiie  iniicoid  in  character.  Kilirumala  are  rare  in  advanced 
age,  but  art-  (|uite  common  in  young  and  inirldle  a<lult  life,  'i'his  seems 
to  be  true  of  nearly  all  rieopla.sm.s  .spiirigiiig  from  the  mesobla-sl. 

Fibromata  may  Ik*  w-ssile,  but  are  more  often  pedunculated.  They 
are  compOLScd  nf  densely  packed  spindle  cells,  with  an  undeveloped 
matrix  of  connective  tissue.  They  are  encapsulated,  and  often  attain 
a  large  size,  Unins  rejjorts  a  ca.'ie  in  which  the  entire  faiicc-s  was  filhil 
by  a  fibroma.  'Hiey  nre  u.simlly  .single  and  of  slow  growth.  They 
have  their  oiigin  in  the  fibrous  li.s.sue  arul  the  periosteum  of  any  part 
of  the  pharvnx.  The  covering  of  the  Imsilar  process  of  the  occipital 
bone  and  boily  of  Ihe  spheiiitid  are  favorite  sites.  As  the  pterygoid 
plate  of  the  sphenoid  and  the  |MTpcndicular  plate  of  the  palate  bone, 
the  posterior  ends  of  the  upper  turbinated  bodies,  and  the  posterior 
portion  of  llie  vomer  are  all  covered  with  fibrous  (issue  and  perios- 
teum. fibri)umla  u.siially  develop  in  tins  region,  [jarge  fibnunata.  an; 
frecpiendy  attended  with  iiiflaumiatory  proceitses,  hence  adhesion  to  the 
adjacent  stnictTires  is  common. 

Etiology. — They  are  rare  lu  females.  Age  is  n  decided  fac'tor  in  their 
occurrence,  adolescence  l>eing  the  favorite  jwriod.  As  age  advances  there 
is  a  tendency  for  the  gn>wths  lo  recede  or  undergo  spontaneous  cure.  In 
thi.s  n-jiiK-i'l  they  n*S(-nil>le  ademiids  and  other  lymphatic  enlargemenLs. 

SymptODU.  The  early  symptoTiis  arc  thase  of  epipharyngeal  catarrh, 
with  mure  oi'  less  hemorrhage.  The  bleeding  sometimes  becomes  an 
alarming  complication.  The  voice  becomes  "fiat"  or  "dead"  in  quality, 
and  respiration  and  deglutition  are  impeded  us  the  pnx-ess  advances. 
At  a  later  stage,  there  h  pain  antl  inucopunilent  discharge.  When  the 
growth  hns  attained  considerable  .size,  the  "Frog  face"  becomes  well 
marked,  the  maxillary  honc^  are  separated,  and  exophthalmos  l>ecomes 
a  pmininriic  -iyiTifitrpm.  Aprosexia  and  dnnvwine.ss  are  often  present. 
In  one  of  the  author's  cases  the  patient  often  dropped  into  sleep  or  slight 
stupor  while  in  the  treatment  chair.  Grevilie  Macdonald  reports  vomit'- 
ing  as  an  oimoyiiig  symptom. 
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If  the  prottih  extends  upwanJ  it  ma}-  piutoiicIi  upon  the  franial  roii- 
trnts  iitui  f^ve  risr  to  such  smipioius  as  paralyMS,  etc.;  Um  is  followed 
ill  iiearl)-  cvorj-  iiLsiaiicT  hv  dt-alh. 

The  foregoing  symploius  increase  in  severity  as  the  growth  extends, 
until  the  ahsorpliun  of  Uony  tissue  ts  eonsiderahle,  unless  the  tumor 
extends  beyond  llie  nasal  and  pharyiij^'ea!  eliauitjers,  as  into  the  eraiiial 
cavity.  In  this  event  the  pressure  necrosis  of  the  bony  tissue  is  not 
so  BTCal. 

Kxaminalion  shows  the  tumor  to  l)e  a  rounded  muss,  of  a  pinkish  or 
dark  purple  itthir.  The  vi-iiis  are  freipienrly  varicose*!,  henre  the 
examination  hy  digil;d  i>r  instrumental  aids  should  be  done  carefully,  to 
avoid  injnrinji  them.  'I'he  growth  nuiy  project  inio  the  pa-Jirrior  nnres, 
or  il.s  direction  may  be  towanl  the  antrum  ajid  other  siiuises.  I'lider 
finger  prr-isurc  il  is  firm  and  eliLsiic,  and  if  small  its  base  may  be  out- 
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tineil.  If  pedunciilaled.  it  Is  inovablf.  unless  il  hiis  bfi'ome  fixeil  by 
inflanimalon.-  adhesions.  If  it  extends  through  the  .splifiiiiniiixillarj' 
hssure.  il  nwy  Ijc  frti  under  the  zygoma.  As  adhesions  are  usually 
present,  its  outHue  is  difiicult  to  distinguish. 

In  Fig.  257  is  shown  a  soft  fibroma  of  lai^e  size  in  a  lad  Jiged  fourteen 
years.  It  had  its  origin  frt>m  ihe  base  of  the  sphenoid  bone  and  extejided 
into  the  nasal  chanilMTS  by  lliree  6nger-Iikc  proce.s.sc.'?.  Kumt-rous 
tnHammaiory  adhe-simis  wen-  present  amnnd  the  choante.  A  general 
surgeon  of  repute  made  five  futile  altenipts  to  remove  the  growth  because 
he  was  not  intimntely  familiar  widi  the  anuUmiy  of  the  |>harynx.  (See 
Treatment,) 

Diignosli.— TTie  histological  resemblance  to  sarcoma  Ls  often  «o  close 
that  a  differentiation  is  difficult,  unless  the  age,  sex.  and  origiii  are  such 
ga  to  pc«nt  to  its  fibrous  nature.    Sttrcomu  i$  mrety  or  never,  whereas 
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amU  fibroma  is  freciiiwitl},  pwlurictilatwl.     Hard  fibrtimala  are  usually 
ses.-silf. 

Prognosis.— 'ilie  pro^^nosia  \s  favorable  in  pnj|X)rtJon  to  iis  early  nsiig- 
nition  and  extirpaliun.  U  is  alw)  favonible  when  the  i^fe  of  ilie  puticnl 
exccf'ds  tw<*ni_v-five  years.  In  o'her  words,  small  fibromata  whk'h  do 
not  fill  the  e|jiphur^'ni^al  space  are  more  favorable  under  operative  Irvat- 
mont  Ihari  ihose  whifh  complrlely  HII  it.  'Hie  tendcnry  of  the  jjniwdi 
to  undtTgn  iTinijiimdf  rhHn;,'»'s  after  ilie  t\wn(y-f!ftli  vear  uct-oiinis 
for  the  more  favorable  prognosis  in  those  cases  in  which  it  occurs  after 
this  period. 

Some  piilients  even  recover  spontaneously.  It  is  advisable  in  nearly 
all  cases  to  remove  the  jjrowih  by  surgical  inierferpncc,  as  it  is  loo  j^at 
a  risk  to  wait  for  a  spontaneous  cure.  \i\  additional  reason  for  oper- 
ating is  to  relieve  the  patient  as  spcwJily  ns  possible  of  the  pain  and 
olber  distressing  syn)[)tonis  cliarju'teristie  of  these  ^mwtlis. 

Treatment. — Snmll  fjmwibs.  especially  if  they  are  pednnculatcd,  and 
those  limiltxl  (o  the  epiplninn^'eal  space  may  Ix*  removed  with  a  h«i%-y 
Snare  or  ecmseur,  either  throujih  the  nose  or  month,  or  with  a<l(Mioid 
forceps.  The  (pilvafiocaiilerv  snare  may  also  be  usetl  thnni^  the» 
routes.  When  the  ijrowCh  is  large  and  sessile,  and  has  extensive  influm- 
mntory  adhesions  to  the  adjacent  slrnctiires.  it  may  Ik*  necessary  tn 
perform  an  external  or  more  radical  operation.  Large  soft  peduiK-ulatedi 
fihroinatji  like  the  author's  case  shown  in  Fig.  257  may  hn  removed  as 
follows: 

(a)  J'repare  the  patient  as  for  a  major  o|H'rBtion.    General  aneattieua^i 

(h)  i'lace  ihi-  patient  in  Hose's  position. 

(r)  He  prepared  to  iigate  the  exlnnal  canitid  arteni',  and  iDinlroduee 
po.ttnasal  tampons.  In  the  author's  ra.se,  the  heinorrha4j:e  was  verj' 
^n^al.  and  neecssitaled  ilic  hgalion  of  the  external  carotid  arterj-,  Ue»- 
piratiuii  ceased  at  the  same  liiue,  and  artifitial  respiration  was  prac- 
tised while  llie  carotid  arlery  viwa  being  ligaK-d.  The  heinorrliaf»r 
occurred  when  the  intlainniatury  adhesions  arouiuj  tlie  cbuana'  were 
being  broken  down  with  the  linger.  'I'he  patient  was  emaciated  and 
anemic,  which  doubtle.-is  rendered  the  bleerlinj;  more  severe. 

{d)  Break  down  the  inflammatory  adhesions  around  the  choana-  with 
the  tingcr,  which  should  lie  introduced  through  the  mouth. 

{e)  Introduce  curved  pharyngeal  scissors  ( Fig.  244)  through  the  mouth 
inio  ihe  cpipharyn\  posterior  to  the  IkhIv  of  the  tumor  niuil  die  [tedicle 
of  the  tumor  is  reached,  and  sever  it  if  possible.  If  die  tumor  is  very 
large,  this  may  not  l>e  pos'iible.  In  the  case  shown  in  Fig.  257,  I  suc- 
ceeded in  partially  severing  the  pedicle. 

(/)  If  the  pedicle  cannot  l>e  severefl  uith  the  scissors,  intmduce  strong, 
sliifhtly  cuned  mlenoid  fon-eps  through  llie  mouth  into  the  vault  of  Ihf 
cpipharynx.  seize  ihi-  ]Kilicle.  and  cut  it  from  its  altachment  to  the  ba*e 
of  the  splu'iioid  iMine.  By  this  niethixl  I  n*niovcd  die  fibroma  shown  in 
Kig.  257.  The  growth  was  removed  through  the  mouth:  the  finger-hkr 
extensions  into  t  hi-  nasal  chambers  came  away  with  the  body  of  the  tumor, 
na  the  adhesions  within  the  nose  were  not  firtu. 
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I'hf  p»tient  made  a  slow,  but  uneventful  recovery,  and  two  years  after 
the  operotidii  Is  in  excellent  honllh. 

(yj  Lipomata. — Liponmlu  of  the  phatTr'nx  are  rare.  When  they  Ofcur 
thpy  are  usually  small  and  sessile,  especially  when  tlioy  develop  from  dense 
li.ssite.  When  they  spriiif;  fnnii  [tmse  tissiir  llirv  (rmy  iitlaiii  larije  size, 
aiul  are  generally  pethirK-iiIaled  and  iiinlltplc.  Tlioy  are  oval,  smooth, 
and  elastic,  iience  ai-e  sonieljines  misliiken  for  retrophann^eal  nItscTSS. 
A  puDCture  readily  clears  the  dia^no,sis.  I'hey  usually  occur  lu  advanccfl 
age.  I^nnox  Browne  says  that  ihp  sessile  and  deeply  sealed  ones  arc 
wore  ofti-ii  cHiijLienilal  than  (illierwisc. 

(A)  Angiomata.  — Iteeanse  of  Ouveilhier's  submucous  plexus,  situated 
at  the  liack  of  llie  phan-nx.  and  (he  rather  rich,  bolh  superlicial  and 
deep,  hlood  supply,  wc  ijjiylit  iiaturvdiy  expect  many  aiij^ioniHta.  But, 
on  die  contrary,  they  are  of  rare  wcurrenfc.  Moritz  Sriunidt  does  not 
t.'it*?  a  case  in  his  excellent  review  of  the  tumors  of  the  up[>er  rtsplrntoiT 
trucL  (Miyoit  liiu)  om^  patient  in  whom  ili^ilal  examination  rmised 
profuse  hetnorrJja^.  KIwtnilysLs  chi-cketl  die  hemorrhage,  and  sub- 
sequently caused  atrophy  of  the  growlh.  Angiomato  of  the  pharynx. 
like  similar  pmwlhs  elsewliei-e,  are  usiuilly  cavernous  an<l  often  erectile 
in  character.  Farlow  rt-jjorts  five  chm-s  of  eiilar;^eil  pulsating  arteries 
ill  the  pharj'nx.  'J'he  re<l  currant-like  clusters  occasionally  seen  in  the 
pharynx  are.  strictly  speakinp.  dnpiomatous. 

Tieatment.—  Most  physicitms  fiivor  nnn-intrrfprrnc<'  unless  the  tumors 
bieeii.  This  attitude  u*  aitendi-t]  by  some  risk,  hccauM'  a  a-rious  henior- 
rha^  mav  occur  at  any  time.  If  large,  tliey  sliuuld  be  deprived  of  their 
arterial  blood  supply  by  ligatures  around  the  etferent  vessels.  If  small, 
tli¥y  may  be  treated  by  electr(»lvsis  or  by  ligation. 

Kli-cirolysis  it  p«Tf«rnH'd  as  fnlltjws:  («)  Anesthetize  the  tumor  with 
'ornl  appli^-aiions  of  a  H)  jmt  cent.  .sr)lution  of  ctH-aine. 
{fr)  Intrr»tluce  the  neetlles.  connected  with  the  positive  pole  of  the 
*ij/vanic  batter}-,  into  the  f^niwdi. 

Cc)  Turn  on  frorn  H)  to  25  ma.  of  current  for  five  minutes.    Itepeat  the 

^^**  noes  at  inter^-als  of  aI>ont  seven  davs  until  the  growth  is  obliterated. 

.         ilie  positive  pole  of  the  iKitterj'  liberates  na.'jctmt  oxygen  and  coagu- 

**«?«  the  tisMie.  henci-  it  is  the  pole  which  .should  l«'  applied  to  a  soft 

^*~*  »Kth.    If  it  is  flesireil  to  n-ihicr  a  !iai"d  or  fibrous  tumor,  the  negative 

J*^l«  is  applied  to  the  growth,  be<--aijse  it  lil>f  rates  hydrogen,  which  st»ftcns 

tisMie, 

-■ipilion  or  strangulation  may  be  performed  as  follows:  (a)  Anes- 
tiie  the  growth  by  the  local  application  of  a  10  per  cent  solution  of 

^i)  Pa.«  a  llgntuiv  through  the  tiwues,  including  an  artery  at  the 
'^•»tpn  nf  the  angioma,  and  lie  it.    Yankaiier's  needh-s  should  be  used. 
<«■)  rontimie  thus  to  tie  olT  llie  larger  vessels  until  the  nutrient  sources 
^'^^  I'losrrl. 

(ifj  After  three  or  four  days  tlie  ligatures  should  be  removed. 


Digit 


zed  Dy  Google 


372 


THE  PHARYNX  ASH  FAUCES 


MALION&yr  NEOPLASMS  OF  THE  PHARTVX 

General  Patbology.  -f 'linically,  it  is  an  n<Ivan(agt'  lo  mnke  a  Hi.<itinct 
dfiimrcatioii  lu'lwM-ii  the  fuucrs  and  llif  plmrvti\  in  treating;  mali^'riaiit 
growths.  IIowcvtT,  as  is  well  known,  their  tenrleney  to  spivad  h_v  eori- 
tiiinity  of  lis-sur  iiud  by  nietasla.sis.  and  thrir  insidious  lH*;jiniiint;,  ilots 
not  permit  of  iiti  absiihitc  aiialuuii(.'al  division.  Oftti'iitiiiit'^  llii-'y  origi- 
nate on  the  bonlerlint'  between  the  two  re^ona.  li  shouhl  he  hnriw 
in  mind  that  when  these  lumors  "ipriii^  from  'he  lar\'n.\  they  are  likely 
to  extend  lo  thepharviix,  Jitit  ihal  llios«>  arising  fnim  the  pharj-nx  seldom, 
if  ever,  e.xtcnd  downward  lo  llie  hiryiLx.  K\eiv  tliixse  which  oc-ciir  in 
the  hvpophaiTiis  have  an  upward  rtuher  than  a  downward  tendency. 
This  IS  partially  e\plaine<l  hy  (he  ditreriMire  in  the  tis.siie.s  winiptwinj;  lh» 
two  parts.  In  the  larynx  there  is  lillle  stifl  tissue,  and  (he  Klandttlar 
element  is  h"«.  whereas  in  the  pharynx  the  soft  (issues  and  lymph  ^lamls 
are  more  a]>iindunt. 

Rmhrv'olovfirally,  the  pharynx  and  the  lari-nx  have  dilTerent  origins, 
and  the  tiMuleney  tti  extension  is  thereby  .sorin-what  ini[>e»I«l. 

The  ^t-nend  symptoms  are  nnich  tite  same  as  (ho^ie  of  caneer  of  the 
larynx.  The  special  symptoms  are  dependent  ii|K)n  the  aiiiitomicul  mid 
physioto^cal  differencf?»  in  the  two  regions. 

'i'he  lower  pnriinn  of  the  phnr\'iix  is  more  often  the  sent  of  maliffnanrr 
than  the  upper.  Men  nrv  more  often  aJfeeted  than  women,  ("ureiiio- 
mala  here,  as  elsewhere,  aiv  mure  fre<|iient  in  the  old.  This  is  iji  oIh-- 
dii'iiee  to  the  physiolo^eal  law,  that  mesohlastie  structures  are  more 
active  in  the  young,  while  the  epi-  ami  liypohla.stie  strut-lures  are  more 
artive  in  the  old.  An  effort  is  made  hy  some  writers  to  differentiate 
belween  Ihe  ntalijjnaney  of  sarconm  and  enreinoma.  This  in  of  no 
praetieal  or  elinieal  value.  Hs«-ither  is  usually  (he  eau.se  of  dealh  in  whoai- 
soever  it  occnr.'^.  True  earcinoniii,  heeausi'  of  its  jrlaiidular  stnieture, 
more  readily  involves  conliijuuns  struetures,  antl  more  frei|uentiy  extends 
by  metastasis. 

Carciuoiim  oF  the  pharynx  is  more  frequeni  than  sareoma.  'Hie 
former  is  more  likely  to  involve  the  j^dandnlar  stnictnres,  suhjectrtj  as 
it  is  to  per-sistent  irritation,  e.speeially  in  the  pharj'nx.  Sarcoma  niaj, 
however,  Ix-  (hie  (o  (rauinatisni. 

It  is  oflen  dinienit  lo  ditVen-rititile  profnsie  sear  tissue  from  sareoma. 
as  both  are  closely  allied  lo  eruhi-yonal  tissue.  The  elinieal  pheuuuieiui 
are.  (herefon%  often  more  reliable  (han  the  nitcro-scopic  finding. 

Varieties  of  Sarcoma,   -'i'lie  various  iy|K-s  of  surcoma  which  appear 

in  the  pharynx  in  (heir  order  of  frcKjuency  are: 

1.  lioutid-eell  sarcoma. 

2.  Spindle-eell  sarcoma. 

3.  Myxosan'oma. 

4.  I-ympliosarcoma. 

1.  Round-call  Sarcoma.— 'ITie  rouncI-<ell  sarcomata  are  of  (wo  types: 
(a)  Lai^e  ruund-i-ell  sarcoiua,  and  {b)  iiuiull  ruund-c-ell  6anx>ma.    llieir 
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uctiire  is  charac-ierizcH  hy  nn  agETPfjntioTi  of  ce\}s,  intercellular  cenieni, 
and  iiiinipniiis  IiltXHlvi-ssf-U.  Oci-a-siinmlly  a  ft-w  fitiriiiis  trulKTMlic  iiri' 
distributed  lhroiij;h  the  nmss  of  rells.  Lyiujih  clmiinels  arc  al»«j  found 
in  the  cellidur  niHSses.  The  t-ells  vary  ronsidenilily  awonJiii^f  (o  iheir 
age  and  orij;iiiaI  site  of  growth.  The  older  part  of  (he  tumor  is  in  a 
state  of  ilej;eiiemlion,  while  the  newer  part  is  intuel.  'J'he  small  round- 
cell  surcoiiia  is  softer  llijui  Uie  Iiir;;e  roumj-t'ell  ^rowlh.  which  has 
ore  intercellular  <riiu'nt  suhstaiicT.  The  cells  of  the  large  round-cell 
r(<onu  often  have  oval  niielei,  and  form  the  uiosl  malignant  type 
fcf  «rcoma.  Its  local  ravages  are  extensive  and  the  cunMitulional 
nianifcstJitioiis  an-  severe. 

2.  Spmdle-c«U  Sarcoma.— Thi.s,  like  the  round-cell  variety,  is  divided 
into  two  classes:  (a)  Small  spindle-cell  san-oma,  and  (/)l  large  .spindle- 
cell  sanx^iua.  The  general  structure  of  this  variety  is(|uitelikc  thenHiiiil- 
cell  snrconia  except  that  the  ce'ls  are  often  arranged  in  hunrlles.  I.ymph 
spuce>  are  alKseni,  whereas  ihey  an-  pn'sent  in  llie  nmnri-cell  variety. 
'Hie  va.«-ular  supply  is  accordingly  greater  than  in  ihe  niniid-<ell  variety. 
>Iaiiy  s|)iiMlUMTll  Han-oniala  have  a  letidency  to  undergo  degi'iieraliem 
in  patches,  and  aif  lew  lualignanl  than  tlie  round-cell  variety.  The 
spindle-cell  san-oniu  more  nftcTi  occurs  in  adults,  while  die  round-cell 
varitty  is  more  often  pre->enl  in  the  young.  'Hie  spindle-t-ell  surconm 
develops  slower  than  the  round,  is  firmer,  and  le.w  likely  to  ulcerate. 
-Il    luay  l>e   |>eiiunculiLled,  while   llie   roi]iid-(t'l]    variety  i.s  seldoiri  or 

ver  pe<lunculated.     It  is  encapsulated  and  "shells  out,"  while  (he 

miind-cell  is  not  encapsnlated. 

The  local  malignancj'  is  greater  than  in  the  round-cell  variety,  while 
e  general  malignancy  is  not  so  great.    Tlie  spindltM'cIl  .sarcoma  u.snally 

'springs  fn>in  the  |)o.sier>or  wall  of  the  pharyiix,  though  it  may  arise 

from  the  lateral  wall. 

3.  MyzoBarcniDa. — Jlyxo-sart-onia  is  originally  cither  spindle-cell  or 
ind-<:-ell,  wliicli.  having  undergone  un  carlv  mucoid  change,  is  con- 
rteil  into  the  myxomatous  type.     It  is  locally  malignant,  rather  tliar 

institutionally;  that  is.  it  has  a  tendency  to  recur,  hut  .•^I'ldoni  gives 

-se  to  nieta-stasis.     It  ari.-ws  most  fn'^juenlly  In  the  loose  cclliilar  tissue  ' 
of  the  lateral  wall  rif  ilir  pliaryti.\,  though  it  may  occur  in  the  fauces  and 
Ihe  glosh<»-epinloitic  fold. 

-i.  Lymphosarcoma, — Lymphosan-oma  Is  tt  variety  of  round-<-eIl  sar^ 
coma.  It  pos.ses.'ies  a  verv'  delicate  relicuhnn,  which  gives  it  the  appear- 
ance of  a  lymphoid  stnielnre.  It  nsnully  origiinites  in  the  lymphoid 
'  issue  of  the  phar^-nx,  which  is.  perhaps,  another  reiiMjri  for  Its  resem- 

lanee  to  normal  Ivmphoid  or  adcn«i«I   tissue.      When  the  (growth  is 
traverseil  Ity  nuineniu.s  til)n>usi-oiincclive-ti.s>iue  hands,  it  is  more  den.se  in 

ructure.  It  is  necessary  loditlerentiate  (his  neoplasm  from  lienign  hypei^ 

lasia  and  lymphoma,  ivhich  Is  diret-tly  due  to  inllammaior^-  proi-e.sse.s. 

Lymph cMUircoina  grows  nipidly,  ami  when  removed  invariably  recurs. 
Tt  iianallv  involves  ever^ihing  in  its  course,  especially  thai  type  which 
starts  in  tlie  lymphatic  glands.  Pharyngeal  lyniphosun-oma  Ls  (juite 
often  oliservcd  in  Hodgkin'.<  disease,  which  is  a  true  lymphosarcoma. 
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Accorrlin;;  lo  •\.  'V.  (-aitiphcll,  the  tT\-psjii  treatnirnt  of  malignant 
niftplantnt  is  liaAf<]  utK>n  (be  sUtislical  fiiidinpi  of  von  Bergtuano. 
«r(ifn-in  lie  xtaici  1 1 )  (nut  cnnrer  of  the  stomach  .^nps  abmpdj  at  the 
pylorus;  (2)  thai  Uie  srimll  intestim*  is  hut  rarely  the  .vile  uf  cmnrrr:  and 
{'A)  (ha(  carinT  of  the  large  intestine  and  rectum  for  the  most  part 
iiu-rcawi  in  riwiueiicy  Ihir  fHrthcr  the  distance  Fniui  ihr  duodenum. 
In  ID.-Vt"  raM^s  qi  cancer  of  the  alinientar^'  trad  the  stomach  was  involved 
•12NM  liinri,  the  »iiiill  intestine  21),  the  lar^e  intestine  224.  and  the  ret-tum 
IINII  limfs.  'I'lii*  uatiiml  und  coiiiparalive  inimuaily  of  the  duodenum 
nml  sniull  intestine,  together  with  the  slower  rate  of  gro»-th  of  eaneer 
of  (he  hif^  intestine,  would,  therefore,  appear  to  »uppun  the  tminieni 
uf  hiuperiilile  eani-er  hy  preparations  of  the  pancreas,  hile  .salts,  inleii- 
lin»l  tiliiud  extnielH,  and  ferments  alone  or  coinliined.  fn  November, 
llHVi.  Hr.  NVude,  iit  the  solitilatinn  of  Pr.  F.  Bt-ard,  lirgan  e:xperi- 
liient'i.  titNt,  to  deteniiine  the  action  of  trypsin  upon  the  liWnj;  relu  of 
mrt-liHinin,  such  as  Jensen's  mouse  tumor  (an  adenosarconu);  aetyovd, 
lo  leM  lite  truth  of  the  conrhision  ad%"nnred  hy  Beard  in  1002  thai 
raitcor  wiis  an  irrr.sjwusihle  tmpholilnsi;  and  third,  the  lenjjth  irf  (reat- 
miMtl   amt   inimlier  of  injections  of  lr\*psin  necessary-  to  deslror  the 

(UIIHM-. 

*l1iii  Nwulti  wTtv  surh  as  to  appear  lo  show  that  the  tirpsin  caused  a 
,1,  -w  of  the  caiuvr  itIIs,  u  jihrinkage  of  the  tumor,  and  bd  im- 

■>(,.  I  "i.ltiitMt  \4  the  .s\-siem  in  general.  Since  then  .se\'eral  emaes  of 
vnwvr  i«  »he  hnuutn  iMidy  have  been  itporte*!  wherein  trypsin  caused 
HIUHMvnl  !^r\nkA^  vi  the  )>rowth.  a  cessation  of  the  pain,  marked  ptXtx  in 
VMwtl,  atv>t  ilTvai  intpnivenient  in  the  health  of  the  patients.  It  npp«-»rs. 
h\v*v\erv  ih«»  the  iii»|»n«enirnt  was  ieni[>4>rar\'.  in  sonie  of  the  cms^s  a 
l\'sO»>Kv*T»HT  <<K  the  ne»vplasui  occurring  later,  with  a  rapid  fatal  lei^ 
MitMlWw,  ll  fc»  U»  »«riy  to  ai-curaiely  judge  die  nterits  of  the  tnpaiin 
lW«tiurtil.  It  ix  hotirver.  mirth  trial  in  inopi'rable  cases.  .\n  oper- 
al4i*  iNi*  »h««iKI  Iw*  ivjM'riitwl  early  and  thoroiif^ly.  Delay  and  fwrtial 
f^««1V«^al  bv  o|temli'>u  are  dan^-vnins  ppoet-flnrcs.  .\n  early  operation 
und  rt»mphHe  rwiumd  otfer  the  Iwst  cliani.'e  uf  a  cure.  The  operatioa 
iiwiv  he  fxJIowvil  hy  the  trypsin  irvaimenl. 

f^ahniqvt  of  Trypala  TlMtmu)t.--'I1ie  tr^-p.sin  comes  in  seated  am 
iM>uhNt.  «tf  A>  niininis  ta«h.  uf  a  kI}'*^""  t'xirad  prepared  from  the  piin- 
rmMic  glands,  aiuj  with  sui4»  a  pro|Kirtinn  of  the  in^'pedient-s  of  the 
nortital  salt  si»hition  that  when  diluietl  wHth  two  volumes  of  sterillxed 
dii^iillnl  water  the  ninlinni  rorresporida  in  this  respect  to  the  normal 
M\\\  M»lulioii;  greairr  dilution  may  lie  employed  if  desired. 

\{  \\vy\  .')  nli^ilu^  of  the  trypsin  solution  tlihilcii  with  10  minims  of 
vlvrUtted  distilU'd  water  should  Ih>  inje<-ted  Uimugh  the  hkin  of  the 
btittiM-ks  deep  into  tlic  sntM-utiineoiis  ii^ue,  but  not  into  the  muscles. 
llie  iu_|(^titHn  may  Im'  given  every  other  day,  gradually  increji^sing  the 
ilnw  lo  U>  minima. 
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'Hie  skin  should  be  cleansed  with  soap  and  alcohol,  and  in  sensitive 
niiiicnt-s  4J,1  ^raiii  of  I'licuinir  (uav  Iw  Jnjwled  a  few  tuinutvs  before  ibe 
injectiun  of  (he  trypsin. 

Some  writers  rec'utnnietul  (he  administration  of  holadin  in  3  ^irrain 
capsules  three  times  a  day  duriiif^  the  Irypsin  injeclions.  Holadin  is 
nil  extract  of  the  entire  pancreas  gland,  containini;  all  tlie  con.siitiicnts 
of  the  digestive  and  iDternal  secretions  of  the  gland. 


EXCISION  OP    THE   EXTERNAL   CAROTID    ARTERY  AND    ITS 

BRANCHES  FOR  INOPERABLE  CANCER  OF  TEE  UPPER 

RESPIRATORY  TRACT 


»Tlie  excision  of  Iwth  external  carotid  arteries  and  ilicir  ciplit  hraiirhes 
may  be  pcrfomic<l  for  the  purpose  of  d<'pnvinj.'  inopentble  niaHynHnt 
'  gn*wlhs  of  ihc  ihksc  and  pharynx  of  ih'-ir  hUnxl  supply,  dien-hy  htaniiig 
'  the  growths,  Malij;nflrit  tnniors  rcipiire  a  lari^e  IiUxkI  supply.  Ik^rcc 
^H  lliis  nperalioii  seems  to  utTer  some  decree  of  hope.  Dawharii  reports 
^Bencouragiug  result.s  in  a  iiiniilHT  of  ca-sc^  of  inoperable  cancer  of  the 
^^  hem].  The  operation  should  never  be  perfonne<l  when  the  gn)Wth  can 
lie  successfully  extirpated.  The  ligation  of  tlie  external  carotiils  and 
their  branches  shoulrl  be  »dopic<l  as  a  last  resort.     While  it  may  not 

Icun*  (he  ca-se.  it  may  pmloiig  life. 
Position  of  tM  Head.— 'I'he  shoulders  should  be  plaeed  upon  a  block 
or  sand  cushion,  the  chin  well  elevated  and  e\'erled  to  the  opposite  side 
to  expose  the  rejrion  of  operation. 
Ibdiion. — The  inci.Mon  <tbonU1  extend  from  the  tip  of  the  ma.'itoid 
proces.s  clo.se  l>chind  the  angle  of  the  jaw  to  the  level  of  the  middle  of 
tlie  larynx.  At  either  extremity  the  incision  is  exactly  over  the  exlernul 
carotifl  artery.  Dawbarri  reconuncnd.s  iluit  the  iiicisron  Ih-  cur\ed 
^_  mnliaiiward  alwul  1.5  cm.,  as  Uie  safety  of  the.  operation  lies  anterior 
^■to  the  artery-,  while  dan^r  lies  posterior  to  it. 

^B     ExpoxwQ  of  tbe  Artei?.— Work  from  ix-Iow  upward,  first  exposing  the 

^Psu|>erior  divmid  aru-ry,  wbicli  exfenil.s  downward  to  the  thyroid  gland. 

By  tracing  this  JMU-k  to  ihecarotiit  the  external  i.s  distingni.shf-4l  fn)in  the 

internal.     Pass  a  chromicized  catgut  Ifxjselv  arou»<l  the  extern.-*)  carotid. 

I       Kxamine  the  carotid  and  !«■  .son*  that  it  bifnrcHlcs  into  the  external  and 

internal  branches.     If  it  df^es  not  it  :«hoiild  not  be  ligated,  as  tlie  blood 

^^  siipplv  to  the  brain  would  be  cnl  otT  and  death  result. 

^H     If  it  does  not  bifiirxate  into  the  external  and  internal  branche^i,  only 

^Blhe  branches  .■supplying  the  external  portions  of  the  hr-ad. should  Ix- ligated, 

^■(lie  i-amiid  iieing  untied.    Having  fictcrniined  that  Uic  (Mmmon  can»tid 

1^  hifiircate-s  b.s  u.-sual.  conliruie  ihc  rlisserlion  upwanl,  exptwiiig  each  branch 

^^and  lying  it  tn  two  plnce.s  anil  dividing  it.     Tlie  di.s.si-<'liriri  is  llius  con- 

^■ttnued  upward  until  the  level  of  the  twelfth  cranial  nerve  is  reached,  and 

^^all  the  branches  of  ihe  artery  but  the  tenninal  iw(i  have  lieen  controlled. 

The  extenitil  carotid    is   itself  tied   twice  and   divided   iH-lween.    The 

ligatUK  placed  loosely  around  the  external  carotid  below  the  superior 
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thyroid  branch  shoiilrl  not  be  lied  tiiiiU  all  the  branches  are  li^atcd. 
It  shoiili!  not  Im*  liitl  SDOfUT,  U'c-aiiSf  Uir  arlerj-  wniilci  ci»Ilii|w«e  uikI 
remfer  the  iliisvc'tiun  difticiitt.  The  ligature  is  plaeetl  in  p«.»^ilioi)  early. 
reiuly  for  use  in  ruse  of  iieeiclentul  heinorrlia(^  in  the  eourse  of  the  dis- 
seclion  higher  up.  'ITie  upper  portioji  of  the  arten*  shouhj  Iw  dttisetrted 
as  it  passes  nnth'r  ihe  transverse  loop  of  the  twelfth  nen-cand  the  ci*n- 
juiiit-i)  ^ilyliiliyoid  iinti  posterior  Ih'IIv  of  the  <lif:^tnc  and  on  iniu  the 
subslMiice  of  the  parotid  gland,  [t  should  be  followed  to  its  bifua-a- 
tion  when  possible,  'file  disstTlion  .sJionld  U*  done  with  dissecting 
forceps  or  scissors  and  not  with  a  sbai-p  knife,  as  it  mijiht  diviile  some 
of  the  lower  branches  of  the  pes  aiiserinus  and  cjiuse  facial  pamJysuf. 
or  else,  by  cutliii*,'  Uinnijfh  some  uf  the  smaller  duels  <if  the  parotid 
(flaml,  cause  a  salivari-  Hstuin  i.  Dtiwbarn).  I'se  penile  downwiinl  Irac- 
lioii  during;  the  bhnit  dis.'n^etion,  and  when  as  hi^h  us  possible,  seizp 
the  artery  with  artery  forceps  and  tie  as  high  above  it  as  |»ossibIe.  and 
then  ^ever  ihe  artery  below  the  forceps. 

Close  the  wound  by  suttires.  leavinc  a  cifinrette  dniiii  at  its  lower 
anfjle,  or  make  u  con  tile  mpcning  an  inch  and  a  half  IjcIow  the  anjj^le 
and  insert  die  drain  ihroii^'li  this.  entin>ly  closing  Ihe  origiual  woiiikI. 

.\t  the  end  of  five  or  six  diiys  the  drain  may  be  di.<icontinticd  and  lh« 
cmnilen»|M'ninf^  allowed  (o  heal  by  ifratmhiliori, 

Stnictiiie.s  to  be  avoidtnl:  The  internal  ju^ilar,  ititemal  caroti<|.  pncu- 
moj^istnc,  the  sti]M>rior  lai-yngeal  nerve,  the  pbarjrifrenl  branch  of  the 
pneumopiistric,  and  the  plo-ssopharyngeal  nen-cs.  They  all  lit?  behind 
and  *le*^per  than  the  external  carotid  arlenr'.  Careful  di-vseeiion  should 
be  done. 

The  opposite  cun.>(id  should  l>e  operat«l  in  like  manner  after  an 
interval  of  ten  diiy^.  though  lioth  tnay  Ik*  done  at  one  time  if  the  pjitient 
is  ill  vi^rous  heallti.    The  deatli  rate  uf  this  operutiuti  is  considerdble. 
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CHAPTER   XXI 

"DISEASES  OF  THE  FAUCES  AND  TONSILS 
THE  TONSILiS  AS  PORTALS  OF  INFECTION 

SivCE  Strassuiaiin  rt-jMirtcd  I't  cases  of  tiilwrciiloiis  tonsils  in  21  tuber- 
culous cadavers,  the  tonsils  have  coniiimiulecl  coiisideruhle  allention  as 
channels  of  infection.  Tlie  opinions  of  various  observers  siiitt  then 
have  liiffprwl  somewhat,  espwially  in  reference  to  the  tiiherenlous  pro- 
cess in  the  tonsil.s.  'ITiere  has  heen  but  little  t]  west  ion  i  up  of  the  fnet, 
however,  that  the  tonsils  are  portals  of  syslemir  and  ghitidiilar  infection. 
'Ilivrc  in  not,  after  all.  a  grvat  divergem-e  of  opinion  as  to  whether  lire 
tonstU  are  fre<|nently  a  jMtlh  of  pathogenic  infection;  the  difVerence 
is  a  queiflion  iis  to  certain  details,  rather  than  as  to  the  general  theory 
itself.  For  example,  some  ohsen-ers  have  failwl  to  find  InhercK*  bacilli, 
or  the  eharacl eristic  lnliereiilou.s  changes  in  die  tissue  of  the  tonsils, 
whieh  have  been  reported  hy  other  writers.  Notwithstanding  this, 
practically  all  writers  agree  thiit  varion.'i  pathogenic  organisms  do  gain 
an  entrance  Ui  the  deefn-r  tissue  of  the  t(Husil.s,  ihe  lyinpluitjc  glands, 
the  lungs,  tJie  heart,  and,  indeed,  tu  tlie  whole  systeiu  thmiigh  these 
organs. 

In  new  of  the  growing  interest  and  more  exact  infonnulion  on  this 
snliject,  the  tonsils  have  gaiiwil  a  prominence  in  tne4l!c'»l  literature 
which  they  did  iKit  have  a  (piiirtcr  of  a  ccntiirt'  ago.  A  brief  rctamr  of 
c»iiTeiit  thought  on  this  subject  uill,  therefore,  W  given  in  connection 
with  II  stu<Iy  of  the  diseases  of  ihe-se  organs. 

In  refen-iiee  to  primary  tubercuhmn  of  the  tonsils,  there  ts  a  divergence 
of  opinion:  some  hold  that  the  tuberculous  process  in  these  gland.'f  is 
direct,  while  otliers  contend  ihat  the  infectifiri  reiu'ltes  theiu  from  the 
1nng:4  through  the  lymphatics  and  the  bloo<lv-esj)el5,  or  t>y  the  flow  of 
Ihe  hmnehiat  secretions  over  them.  Bivth  view.s  arc  probably  correct 
in  selected  eases.  It  is  probable,  however,  Ihat  tiil»ercnlous  infection 
of  the  (Tr\'ic;il  lyniphnlic  glands  is  usually  duo  to  the  entrance  of  the 
bacilli  and  other  iincroiirganisiiis  through  tlie  lonsiLs.  Thi.s  is  borne 
out  clinically  by  the  faet  that  suppurating  or  tuberculous  glands  of  the 
neck  are  rarely  found  in  plitliisical  patients.  Whereas,  if  they  occurred 
secondarily  U*  pulmonary  iiifcction,  they  would  lie  frc(|uentlv  found  in 
such  patient.^. 

That  a  latent  tuberculous  process  may  exist  in  Uie  tou»iLs  or  in  adenoids 
nnthout  presenting  distinctive  elinical  signs  thereof,  is  suggested  by  the 
reports  of  a  few  cases  in  wliich  u  fatal  piilnioiiKrt'  tulwrculosis  fo'loweil 
the  removal  of  tonsils  and  adenoids.    Friedreich  suggests  that  the  removal 
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of  the  lonsils  mav  have  excited  a  recnnlesceni?e  of  a  latent  lubeTfuIous 
tonsillitis  in  these  caM;s.  It  seems  to  me  that  these  wl-ws  [luint  sipjii^Iv 
to  iho  ronrlM--<lon  that  there  is  siieh  a  e»»niijlif»n  as  latent  lul»creiiU>Mv 
of  the  tonsillar  rin^'.whieh  inavcimtiniially  infect  thelyniphHticgtamUof 
t!ie  neck,  as  wcil  as  the  deeper  structures  in  the  thoracir  cavity.  I^lctit 
tubercu)osi.s  of  the  Lonsils  is  not  per  w  a  jxrimis  mc»a<*e  (o  the  health 
or  life  of  the  patient,  imt  the  dan^rer  arises  from  the  extension  uf  the 
infection  to  fche  conli^juons  orjuans. 

The  experiments  of  Dieulafoy  show  timt  of  W  puinea-pips  inoeuluted 
with  pieces  of  tonsils  and  atlenoid-s.  I.'i  devclopwl  tubcrrnlosis.  While 
the«e  experiments  are  not  enndusive  in  their  s(t}pe  or  characiur.  Lhev 
are,  nevertheless,  sujgjestive.  We  know  that  tiibcri-le  hacilli  are  found  uti 
henllhr  mticuus  membranes,  and  it  is  [xtHsihle.  thonpli  nut  pmliable.  that 
in  these  experiments  tlie  infittioti  may  liave  c-ome  from  the  airidental 
presenee  of  surface  bacilli.  If  it  is  adniitled  that  the  >renns  givinp  rise 
to  the  infeetion  in  the  puinea-pip  were  within  the  tonsillar  epitheliuiii. 
we  practically  adn\It  the  mtijor  pnipnsition.  namely,  that  ihr  tonsils  are, 
or  may  hixtime.  iiinler  fa\ciral>le  cfinditi<nis.  the  |>i}rtaU  of  syNlviiiie  i>r 
circumscriljed  infecttonit  in  tlie  conlijj^uons  glands  and  orjjans.  In  uianv 
instances  this  is  also  shown  by  the  caseation  or  the  siippurati<m  wbich 
takes  place  in  the  toiiwls.  That  there  is  not  a  close  functional  coiuiection 
iwtween  the  cervical  and  the  pulmonary  lyiiiphalie  plands  apiKyirs 
clinically  in  the  rarity  of  the  extension  of  the  tulxrcuious  mfet'tion  fnmi 
the  cervical  lymphatics  to  the  litnffs. 

The  fncility  with  which  the  invasion  of  pathogenic  mierrVirpiinisnis 
is  aceoinplislicd  throu;,'h  the  tonsils  t|L-[)end-s  upon  the  following  factors; 

(a)  The  virulency  of  the  invading  microfirpanisros. 

(fo)  The  patho^nieity  of  the  microorganisms. 

(r)  The  general  liealili  of  the  patient, 

(li)  The  existence  or  the  absence  of  the  strumous  rliathesis. 

((■)  'llie  condiiiuii  of  ilie  epithelium  of  the  mucous  membrane  c*»t'r- 
ingllie  tonsillar  crypts,  and  the  condition  ofiiic  tonsilhir  tissue. 

Piera  has  slumn  that  Imcleria  are  much  more  readily  absorl>etl  by 
the  tonsils  than  is  the  colorinj,'  matter  with  which  ("toodale  experimented. 
'ITie  genns  pass  into  the  interior  of  the  tonsil,  while  the  txiloring  matter 
Is  absiL>riK^I  in  tlw  clefts  of  the  laeutiar  epithelium.  lie  also  found  thai 
the  pathogenic  genua  were  more  readily  iib.sorhed  tlian  the  non-[uithn- 
genic,  and  that  healthy  tonsils  absorb  better  than  the  fibrous.  He  does 
not  intend  to  convey  the  idea,  however,  diat  healthy  tonsils  are  a  memice 
to  the  system,  for.  oTt  the  contrar>-.  they  have  a  pn>teetive  function.  If 
the  healthy  tonsil  readily  absorbs  the  pathogenic  germs,  it  also  has  the 
power  of  destroying  them. 

It  has  been  thou^'hl  that  the  tonsils  are  vestigial  orgaas,  which  once 
had  a  functiiui  that  is  now  more  or  less  (ib5»}]elo.  Pa<-kHn[  has  calln] 
altention  to  the  fact  that  tonsils  have  been  traced  in  the  lower  animals 
from  the  reptiles  up  to  man;  and  that  they  are  nmre  eomplex  in  man,  and 
cannot,  thereftire,  be  said  to  l»e  vestiges.  On  this  subject,  U'atson  Wil- 
liams .says  that  if  the  tonsils  are  in  some  measure  a  protection  against 
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the  invasion  of  niicroorpaiiisras,  their  protective  pon-er  is  limited,  and 
wht-n  this  limit  is  passerJ.  theynrea  positive  source  of  danper.  'ITie  crypts 
and  tjssiires  of  llic  tonsils  my  Itrt-omc  "trnps"  fnr  mi(Tohp-.s,  jind  the 
peculiar  anatninlt-ul  aiTHtigeiiii'iit  of  llidr  iiivt\s[iiij;  rpitlu'liuin,  dcscnlK^i 
by  Slnhr.  opens  the  piles  lo  rheir  invasicm  into  the  (issues  of  the  tonsil, 
whenc-e  Ihrou^'h  the  lyniphalic  fhunnels  and  ves-sels  (hi-y  may  K'^iii  an 
entrance  into  the  .lyxtem. 

Williams  al."to  refers  lo  the  resean-hes  hy  von  Kahcs,  wherein  he  proves 
chat  in  pulmonary  /;angrene  the  infet:li(in  may  enter  thn>ugh  the  tonsils 
as  welt  as  thron^'h  the  hronchi.  Me  also  says,  primary'  Inherridosis  <rf 
tlie  tonsils  is  Ivsa  rail'  thjiri  in  ^'eiiemlly  liHievcd,  and  the  fHilnn- of  tlie 
faucial  tonsils  to  arrt-st  the  development  of  the  ttaeilli  re.sidts  in  tnl'er- 
culosis  of  the  cen-ical  fjianris.  so  wmimunK'  oUserved  in  weakly  eiiildren. 

It  has  lonj;  bevn  held  that  rheumatic  fever  Inis  its  origin  in  infection 
tlipougi)  the  tonsils,  ('linical  ohservation  rprtniiily  siipiports  this  view,  as 
acute  articular  rheumatism  is  tomnionly  (jhsened  following'  (in  attack 
of  ar-iite  lonsilliris. 

Dawson  advances  the  ingenious  dnsjry  that  snii-lcl  fever  IniN  its  pri- 
Diar\'  lesioM  in  the  tonsils.  Whetlier  or  nut  this  view  will  l>e  supported  by 
future  ohscn-nlions  rcmiiins  lo  lie  seen.  I(  hiis  hern  shown  ny  Kocher 
tliat  acute  suppurative  o.sleomyt'litis  may  Ije  due  to  an  infection  by  llie 
sanu-  route. 

Aeutc  limsillitis  may  be  due  to  pueunnx-occi,  sli-eptococci.  and  staphy- 
locorri.  which  arc  almost  conslandv  present  in  the  crypts  of  the  tonsils. 

\Vri;;ht  and  Wnlsham  have  faileil  lo  Hnd  the  riibcn-nlons  jmH-ess  in 
remove)]  tonsils,  but  this  dws  not  lu-^vs.-iariiy  pn>vc  Ihat  they  are  not 
pathways  of  infection.  I  have  alremly  shown  that  the  tuberculous 
infection  may  e-xist  in  a.  latent  form;  that  is,  the  ba<'iltt  may  l>e  present 
within  the  follicles  without  givjiig  rise  (o  distinrt  histological  changes. 
Hy  the  (erm  follielrs  is  nut  meant  tlie  crypts  or  lacunu',  but  the  lymphoid 
nodules. 

The  lilies  of  de/etiee  afjainsi  niicrobic  invasions  (hroujjh  ihc  upper 
respiratory  tract  may  be  cla.s.sifie(l  as  follows:  ' 

(a  I  'VUv  mucous  .-iccrctions  arc  re/,'arded  as  ha^'ing  in  some  ilegrce 
bwterii'idiil  [)ropertip,s,  ns  they  are  rich  in  leukocytes. 

lb)  'Ilie  epithelial  *-overinj;  of  the  nnicous  membrane  of  the  upper 
KtspirHlory  tract  is  ii  iini-hanical  barrier. 

(c)  'Hie  lympimtic  lisi^ue  composing  Waldcyer's  ring  (tonsillar  ring). 

(c/)  'J'he  cemcal  lymphatic  glands, 

(e)  'J'he  bronchial  lympimtic  gluiulii'. 

if)  The  endothelial  lining  of  the  bloodvessels. 

(a)  The  endothelial  lining  of  the  lyniphve.'^el.s. 

(h)  'Ilie  serutn  of  the  circulating  blo*Kl. 

(i)  The  leukiK-vles  in  the  circntalion. 

I(  will  be  seen  hy  the  foregoing  that  the  system  is  pretty  well  guarded 
aipinst  the  invasion  of  patliogenic  micrnorganism.s.  Shonli!  the  first 
or  the  mx-oikI  liarrier  Ih-  oven-imie,  tlie  reniainicig  ones  are  still  rcatiy 
to  bar  the  furtlicr  progress  of  the  morbific  bacteria. 
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In  lubert- iilous  infection  of  the  cenical  lymphatic  ghtnds  the  pvrnis 
exrit**  the  reaction  of  inflainnmtion.  as  shown  h_v  the  enlarpetneni  of  tlic 
ghinils.  t'mler  fnvtiralile  eoiuiitions  they  are  harmless  un  a<-eiiiint  of 
the  phapopytir  artion  in  ihr  h-nkix-ytcs,  which  Slohr  has  shown  «re 
llirown  out  from  Ihe  ehrf  i.s  in  the  epithelJBl  <*r>veriri^  of  the  crypts. 

Acute  eti'lofjirrhtis,  septic  thromhophleliilis.  aiKl  pyemic  infarcts  of  the 
lungs  have  also  been  shown  to  be  due  to  the  absorption  uf  mierodrf^iisnis 
Lhmnph  the  lymphatic  rin^. 

Recapitulation.  —I  ri )  Tiiticreulous  tonsils  have  l>oen  found  in  snbjf 
who  diixl  i)f  tiiliemilosis. 

(i)  Some  oKsen'ers  have  failed  to  find  the  tuberculous  process  in 
tonmls  and  adenoiflH  n-inuved  from  living  patients,  while  others  have 
been  able  to  demonstnite  it. 

(r)  Primary  tuberculosis  of  the  tonsils,  while  not  common,  cantiot  l>e 
said  to  he  rare. 

(rf)  Secondary  tuberculosis  of  the  tonsils  has  lieon  demonstrated. 

(r)  Latent  (ulx-ii'ulosis  may  exist  in  tonsils  and  atlenoids  n'itbout 
prMenliiijj;  distinctive  clinical  sip^s. 

(/)  The  removal  uf  tonsils  atul  adcnuidfi  i;;  fwmctimes  followed  liv 
pulmonary  luberculosi-s.    (This  is  dtnibtle-ss  it  mere  c*?in«'idem-e. } 

{ij)  There  are  several  burners  to  the  invasion  of  pathojijenie  mienv 
orpiiiisnis  into  the  system. 

(h)  The  invjLsion  of  the  pathojE^ric  microfirganisms  is  promoted  by  the 
virulcncyof  the  germ,  and  by  certain  local  and  constitutional  conditions. 

(/^  Tlie  tonsil  is  u  harrier  against  the  infusion  uf  niicnKir^'uniMns. 
its  power  in  this  capaciry  being  limitwl  by  iHe  a;.'e  of  the  patient  and  the 
condition  of  the  tonsil. 

(^'1  Ilhmmmtic  fever,  acute  endocarditis,  septic  thrombophletiitis, 
pnhnotiary  gangrene,  ami  otiier  infective  conditions  have  their  initial 
lesions  in  the  tonsils. 

Practical  AppUcatiODS.  — In  view  of  the  facility  with  which  mirro- 
orgunisms.  especially  uf  the  pathogenic  type,  gain  entrance  into  the 
system  throngh  the  tonsils,  it  l>ec-ome5  necessary  under  certain  conditions 
to  remove  the  tonsils  in  tlicir  entirety. 

I  have  swu  cases  in  which  repca1e<l  attacks  of  acute  fr>llicnlar  tonsillitis 
and  concurrent  cervical  lymphadenitis  had  taken  place.  After  tonsil- 
lectomy, i,  €.,  the  complete  removal  of  the  tonsils,  the  tonsillitis  iieces- 
sjirily  ceasetl  lo  recur,  and  iherc  was  no  further  nrnrrcm-e  of  the  lymph- 
adenitis. It  inuy  be  logically  conchidcii  llml  the  (liseHSi<t]  ttmsils  actetl  us 
a  permanent  incubator  for  ihe  .streptococci  and  the  .staph viococoi,  and 
the  im-uhator  being  removed,  the  cen'ical  lymphadenitis  disappeared. 

When  n  latent  (ulmrculons  process  is  present  in  die  tonsllx,  the  cerv-ical 
glands  are  infcc(c<l.  and  give  rise  to  rejieated  enlargement  nfid  ca.srons 
dt^iieration  of  the  glands.  After  the  complete  ablation  of  the  titiisiU, 
including  the  capsule,  gn-al  impmvemcnl  of  the  gtaniliilar  disease  should 
ocinir.  While  it  may  not  always  be  adilsable  to  perform  tonsillectomy, 
it  is  usually  advantageoui>  to  do  so  in  those  cases  iu  which  the  cervical 
glands  are  enlarged. 
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It  is  al<to  advisable  to  jjorform  romplpte  iihlaiion  when  there  is  ii  tubercu- 
lous proce^f  in  the  lunsils  with  itn  iiieijiient  or  latent  involvement  of  iht* 
liinffs.  !  have  removed  tonsils  in  this  eomiilion  with  the  nio^t  satis- 
factorj-  results. 

.Singers  an<]  ])irblic  speaken*  with  a  tmiiblesome  sulwciite  larvngitis, 
ami  whose  tonsils  are  small  itntl  fibmus.  or  cnhirj;ed,  rriay  he  benefited 
l»y  the  complete  removal  of  the  tonsils,  wfiereby  a  pfissible  source  uf 
irrilatinn  to  (ho  Inn-nx*  through  the  absorption  of  tuieroorganisms  afKl 
septic  matter  is  reiiiovnl. 


CLINIOAL  ANATOMY  07  THE  TONSIL 

llie  tonsil  is  situated  in  the  sinus  tonsillam  between  the  faiicial  pillars, 
and  has  its  origin  in  an  iiivaginHfion  of  the  hypoblast  at  this  point.  Later 
the  depression  dujs  rortniil  is  snUlivJiled  into  several  eoiiipai-tiiieiiI.s 
whirh  become  the  perinatient  crypts  of  (he  tonsil.  Lymphoid  tissue 
la  depo-sitetl  around  t!ie  enpt.'^,  an<l  thus  the  liHisillar  mass  i.s  built  up. 
Tlie  inner  or  exjjo^ed  sorface,  ineliidiii(jlheiTvt»ticdej)re.ssion»,  is  covered 
with  mucous  meuibnine,  while  the  outer  or  hidden  surface  is  covered 
by  a  fibrous  capsule. 

Aeeoniinjf  to  l-andnis  and  Stirling,  the  development  of  the  faucial 
tonsil  Ls  most  ea.sily  studied  in  the  rabbit,  whei't-  the  .single  firimupy 
crt'pt  ^nerally  remains  without  branches  through  life,  and  tlicrc  the 
tonsil  first  appears  in  enibrvos  3  'i^'h  Ioti;j  (occipiktsacml  nicasiipe- 
nient).  or  of  about  twelve  days  as  a  shallow  epithelial  fold  whose  apex 
points  directly  backward  into  the  comieetive  tissue  eoneentrieally  con- 
densed around  llie  pharynx.  At  this  .sla^e  there  is  no  jnfiltralion  of 
the  leukocytes  in  the  connective  tissue  around  the  crypt,  aud  it  is  not 
until  the  embrytiH  an;  about  twentv-i>iic  davs  old  (I^^a  inclirs  lon^)  that 
tlie  leukocytic  infiltration  Ijetroiues  evident.  The  crypt  has  llien  beeoiue 
much  deeper  and  broader,  and  bv  its  injjrowth  hiis  produc«3  a  condensa- 
tion of  the  connective  tissues  at  ri<(ht  anfjles  to  the  original  peripliarynjiejd 
condensation,  as  well  as  a  grcar  increase  in  the  lunnber  of  capillary- 
blood  ve8.sels.  From  this  sta^'e  the  elongation  of  iJie  crj-pt,  the  conilensa- 
tion  of  the  connective  tissue,  the  tncrcjise  in  the  number  of  blwHlvcssels, 
and  the  amount  uf  leukocylir  infiltraliori  go  on  [tar!  jt/jMxn  until  the 
adull  condition  is  readied.  .Vs  MK»n  as  the  leukm-ytes  appejir  in  numbers 
in  the  s(d>mucous  tissue,  thev  procee<l  to  escape  throuj;li  the  epiElielium, 
ail  Slohr  has  described. 

In  die  fetus  of  the  pig,  the  condensation  of  the  connective  tissue, 
espeirially  al  the  apex  of  the  tonsillar  crypts,  and  the  con.s«)uent  massing 
.of  leukocytes,  mainly  at  lliesc  points.  Is  particularly  well  showti. 

In  the  human  fetus  the  pn)ces.s  is  the  sanie,  ihnu^li  complicated  h^ 

jthe  early  ramification  of  the  urijilnal  epithelial  crjpt  and  the  appearance 

of  fresh  one-1.    'V\\e  crypts  become  so  deep  thai  tiie  frlls  friHn  the  surface 

layers  of  their  epithelium  cannot  at  i)nec  be  thrown  olF  into  the  ni<nith, 

and  remain  as  a  concent rieally  arranged  moss  of  degenerated  comified 
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cells  filling  up  the  Iiiinen  nt  the  rn-pt;  this  imt-ss  is  ultimately  forced  out 
by  the  via  a  fen/o  uf  (lie  IcuktK-ytes  emigraiinj;  thrungh  the  epithelium. 
It  will  at  once  be  seen  how  closi'ly  tlii.s  rL-seniljies  llie  forinatiou  of  the 
concentric  corpuscle^!  of  the  ihyiuus. 

The  prime  factor  in  ihc  fonimceoii  of  the  tonsils  \s  the  epitheliiiti 
iiigrowlh,  which  partly  ineehnnically  compresses  the  mes^ies  of  thoi 
connective  tis,siie,  iinri  partly  cbiiscs  pmlifpfntioti  of  the  connective  i\A\n 
and  ves.sel.s  l»y  ifie  slight  irritiitimi  it  priHlu>(-<*N,  iIhtcIiv  making  it  easier' 
f(.r  llie  lenkucvtes  \o  e.*<'ape  frmn  the  thiii-vvalloil  capillaries  and  vet«>- 
capiUaries  so  fonnetl,  iiiul,  when  ihey  have  e^^eaped,  causing  iheiu  to  l)C 
detained  in  the  liiiely  nie.thed  cunnecdve  lissiue  lon^rer  lluui  iu  othef 
situations.     As  the  IrnkcM-ytes  nre  well  supplied  with  niiiriment,  they] 
divide  hy  mitosis  iu  large  numbers,  as  Fleinining  oiid  his  pupils  lir^j 
showed,  ami  at  a  late  sla^*  in  drvelopment  (with  great  varialiuh^  it 
bidividuals).  "nenii  centres"  arc  forniwl,  where  a  special  arratigenienf 
of  connective  tissue  and  vessels  favors  the  process  of  division. 

The  lingual  and  plianiigcal  tonsils  develop  in  llie  w*nie  wav  hs  ihel 
fauL-ial.  His  shows  that  alt  the  tonsils  arise  behind  the  memhraiiaJ 
pharyngis,  and,  consequently,  all  the.se  epithelial  ingrowths  piuw  intfij 
cotine<-tive  tissue  already  condensed  around  the  primitive  oUiuefitui 
canal  ((t.  I,.  (Julland.) 

It  will  hi:  uhserveil  that  the  tonsil  is  an  encapsulalei]  organ,  atid  that  ttl 
is  characterize^l  hv  fnmi  eight  to  twenty  cripts  ur  tubular  dcpressionjkj 
Many  prac tit io iters  liavi*  coufusctl  the  ton.sjl  with  the  ff^icuiar  tissm 
immediately  surrounding  it.  .So  long  as  they  were  able  to  remove  f(Jlto- 
ulur  tissue  througti  the  woimd  Jn  the  sinii.s  tonsillari.s  thev  thought  tliev 
were  removing  tcmsillar  tissue.  In  this  they  were  mistaken,  as  the 
lymphoid  tissue  itmuctliately  .siirrnuiiding  the  tonsil  is  nut  encapsulateti, 
nor  is  it  characterized  hy  cryptic  (teprcssions,  and  is  iherefori'  not  tonsil 
tissue. 

The  ton.^iI  iloen  not  always  completely  fill  the  siniLs  tonsillaris,  thoj 
unoecupii^d  sj)ace  aUne  it  being  known  as  the  supratonsillar  fossa, 
into  which  .several  cr^-pts  usually  open. 

'Hie  outer  iLspect  of  the  tonsil  is  loosely  attached  to  Ihe  superior  rot»-i 
strictor  inuscte  r>f  tlie  pharv-nx,  thus  subjecting  it  to  c»iiupressiun  with 
every  a<'t  uf  deglutition.  '11\e  pala(ogl(i.«sus  and  palHtophar>'ngeus 
muscles  of  the  pillars  also  «.-ouipress  the  tonsil.  (Irober  cites  authorities 
who  claim  that  the  compression  of  ihe  muscles  Forces  food  and  bacteria 
into  the  crypts,  rather  Utau  out  of  them. 

Orypts. — The  crypts  arc  usually  tubular  aitd  almost  invariablj' 
extend  the  entire  dcjith  of  the  tonsil  to  the  capsule  on  its  outer  surface. 
Some,  however,  are  coni|»oimd,  i.  e.,  they  divide  below  the  surface  into 
two  or  more  luliules,  Tiicy  are  usually  companiiively  straight,  though 
they  may  Ite  tortuous  in  ihcir  course.  I  liave  e\aniiMed  many  hundreds 
of  tonsils  which  have  been  rcinoveit  with  their  capsules  intact,  and  have 
never  found  crypts  dial  ditt  not  extend  through  the  follicular  tissue  to  the 
oapsiile.  Those  opening  in  the  supratonsillar  fossa  usually  extend  dot 
ward  and  outward,  whereas  in  the  lower  portion  of  the  tonsil  th<^r  dii 
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tion  is  outward.  The  area  oorupied  by  the  mouths  of  the  supralonsillar 
crypto  coDstitutes,  ax:eoniin^'  lo  Killtun,  the  liiliis  of  the  toiiKil.  Chnicuily, 
the  rrj-pts  seem  to  be  the  source  of  ihc  greateiit  amount  of  local  and  eon- 
stitutiunal  disturbances,  as  they  often  become  filled  wilh  food,  tissue 
debris,  and  bacteria.  'I'his  is  especially  true  of  those  capped  over  by  an 
overlyittg  mcoibraiic.  as  the  plica  2nipratoiisilluri.s.  and  Hie  antero- 
inferior portion  of  (he  tonsil  which  is  i-overcd  by  the  pUeu  (oiisillaris. 
The  plica  snpniton-silhins  iloes  not.  in  all  cost's,  enfold  the  liiltis,  or  supra- 
tonsillar  crypts,  as  the  tonsil  often  fails  lo  fill  the  supra  tonsillar  space. 
In  olher  instances,  it  cliKsely  hugs  the  upper  en<l  of  the  tonsil,  thc:rcby 
completely  clo.sinR  the  mouths  of  these  crypts.  It  is  in  these  ea.ses, 
particularly,  (hat  the  contenbi  of  the  cn'pts  arc  retaineiJ. 

KciL^oniii^  from  a  uuH-hanical  [xniit  of  \'u'\\,  otic  uduUI  reach  the 
conclusion  that  the  retention  of  the  infected  secretions  must  necessarily 

S've  rise  to  infectious  infhuiuuatory  processes.  <"ltmcally.  we  know  that 
is  is  not  always  true.  The  crj-pt'*  arc  often  found  fille«l  «illi  food, 
tiasuedebris,  and  patho^iiie  bacteria,  without  any  appreciable  inflaniniu- 
toiy  reaction.  Nevertheless,  as  I  shall  exemplify  Inter,  the  mei'hanical 
closure  of  the  crj-pts  of  thcplica  siipnitonsillaris  and  the  ptica  tonsil- 
laris adds  greailv  to  the  tendentry  to  inflammatory  and  other  morbid 
local  and  general  processes. 

It  may  ijc  staled,  as  a  pi-nenJ  law  in  phy.sitilofrical  palholoj!}*.  Ihal 
mei-haiiical  ol^tructloii  to  the  drainage  of  any  sit-retin^-  cavity  tends  to 
result  ill  local  morbid  processes  ami  in  toxic  or  infectious  manifestations 
in  rcmnir  parts  of  the  body. 

The  Epjtheliom.— The  free  surface  of  the  !on.iiI,  incUiding  the  crypts, 
is  covenxl  with  stralitied  pavement  e[>itlieliuiii.  ihc  riccper  layers  of 
which  are  coluiunur  in  type,  wiiile  the  superficial  are  pavement,  (iootlate 
has  shown  that  certain  colorin;,'  matter,  when  dusted  in  the  crypts,  b 
reaidily  absorber!  into  the  interior  of  the  tonsil.  He  claims  that  the  ab.sorp- 
tion  prol>ab]y  [akc-s  place  through  the  interspaces  l>etwccn  the  colls. 
Fnnn  this  the  inference  might  be  made  that  liacteiia  are  absorbed  with 
e"(ual  facility.  This  conchi.sion  does  not,  however,  eoineide  with  cither 
physiological  or  clinical  ilala. 

Jonathan  Wright  has  shown  that  there  is  a  vast  difference  in  the 
absorptive  power  of  the  tonsil  for  dust  arul  for  Iwclcria.  He  iulro- 
dueetl  carmine  powder  and  bacteria  into  the  fryi)t»  of  the  tonsils  and 
e.\cisevl  them  in  fifteen  minutes.  The  microscof>e  showed  the  carmine 
particles  In  great  abundance  beneath  (He  epithelium  and  within  the  inter- 
celhiUr  -^paccj*.  wherca.-!  no  bacteria  were  found  beneath  the  surfac*.  E!e 
alTOoIiscrved  that  the  cannlnedust  remaining  on  llic  outside  of  the  tonsil 
was  easily  washed  away,  while  the  bacteria  were  more  difficult  to  remove. 
The  adherence  of  the  bacteria  to  ihc  live  animal  membrane  and  their 
failurt?  lo  pa.vs  llinmgh  it  he  ascribed  to  the  viscosity  of  the  bacteria,  a 
btomechanical  properly  of  micmiSrganisms.  'ITie  mechanical  affinity 
existing  between  the  bacteria  and  a  living  mucous  membrane  he  consid- 
ered AS  one  of  their  defensive  and  offensive  properties  of  a  biomechanical 
kind,  as  distinguishtxl  frum  their  biochemical  products,  the  toxin  and 
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endotoxin.     Dust  or  camiinc  powder  does  not  possess  lliis  adhestive 
firopom'.  liPtice  it  is  ivjidtly  alisorhci].  wIiitchs  ilie  fmL-tcriji  are  imi. 

We  kiinw,  luiuever,  from  nhijiiiianl  cliiiivnl  exiH-rieiicv,  thai  llirrc  nre 
condllioiis  (iiidcr  wlik-li  itit*  biiclerin  are  absorbed  throujrh  the  cn-plic 
epitheliutii  in  sufru-ient  luiiubers  lo  excite  iiiurked  lueul  aod  cuitsUtutioiuil 
distuH>iiiiees.  Appareiillv,  the  a<lhe.sive  pmpertv  of  the  l>aeleria  hits  l»em 
overcome,  or  the  toxin  of  the  microorjpjnisms  within  the  crvpts  has  itm- 
vencd  the  livr  rpitlieliiim  into  iiicrl  mailer,  thnjuph  which  it  readilv 
pa.s.s(f?i.  Wright  sitv.s  fniiii  llu*  rxpfritnt-iil.s  of  (mmhIhU-  ntid  othen>| 
ft-ifh  colored  grannies,  and  from  his  own  obsenatioiis  of  rhi,-*t  pnrtirloj 
passing  the  epiilielial  laver  in  heiillh,  and  ItHcteriu  passitij;  it  in  <! 
ease,  it  Ls  evidoiKx-  that  tlicre  nuixl  W  wmethini:  liryimd  luechaniral 
obslrnetion  whidi,  under  onlinary  conditions  of  heahb,  ki-cps  ihc  ti.-isnf 
beneath  the  epithelium  free  of  baclerial  life,  which  swanns  in  .stinu*  nf 
the  crvpt-s  on  l!ie  outer  side  of  tlie  epithf-Iitd  cells.  Hitherto  the  revela- 
tions of  (he  nnlitoxie  [wwer  of  the  hloud  sera  have  U-en  instifTiHent  to 
explain  the  problem.  That  explains  the  niillification  of  the  tiixi<-  pt^wii 
of  the  pathogenic  giTni  nfler  it  pii.sses  within  the  ti.saiies,  but  it  does  iic 
explain  immunity  from  infection— to  translate  literally,  the  freedotii 
fr()m  the  carrying  in  of  the  germ.  It  seems  probable  from  cxperinirnta- 
tion  with  various  forms  of  proloptusm  (hat  the  animal  organism  evnlvi^ 
defensive  prnpcrtics  In  destroy  by  lyst.s.  when  the  system  throUffh  lack 
of  everetory  power  becomes  embarni*sefl  by  llieir  pri'senee. 

Wright  also  says  that  haeterial  protopla-sms  may  exeile  Imelerio- 
lytic  ferments  in  the  epithelial  cells,  a  property  heretofore  referr*-*!  bv 
MetchnikofT  to  the  leiikocyti-.s  only.  In  these  ways  he  atleinpls  tu 
show  the  existence  of  ef|uilibriiim  between  immunity  and  infectior 
A  lack  of  balance  tir  etjuilihrium  i.s  effected  by  a.  loss  of  lot-iil  tonicit 
or  health,  and  infectitm  llicn  takes  place. 

In  the  epithelial  lining  of  the  er^-pta  we  find,  therefore,  the  followinjE; 
properties : 

(a)  A  biomeehanieal  rtwistaiiec  to  tJie  invasion  of  the  mieroorgiknism 
viscosity. 

(b)  A  hiochcmical  destruction  or  laming  of  the  microcirgaiii.sms  ii 
the  rri'pts  thniu^jh  the  agency  of  u  ferment  thrown  out  by  the  epitbelinni 
umler  llie  sllnuilus  of  the  retained  liacteria.  This  process  is  kiivWQ 
as  bacteriolysis. 

As  long  as  the  epithelium  of  the  crypts  is  in  a  stale  of  tonicity  or  health, 
an  ecpiilihrlum  between  inmumiiy  and  infection  is  maintained.  UTien 
the  cellular  toni<'ity  i»  iinpairwl,  the  et|uilibnuui  between  immunity 
and  infection  is  lost  and  infection  occur?.  When  the  cn.'pis  are  closed 
by  the  plica  supra  tonsil  lari.s  and  the  pliea  tonsillaris,  or  by  eoncrelioris] 
in  the  mouths  i»f  the  (•rt'pts.  a  verv'  active  warfare  between  the  retained 
microorganisms  ami  the  epithelial  cells  is  Ix^'un.  'I'he  cells  throw  out 
a  poisonous  rcnnent.  whereas  ihr  bacteria  throw  off  a  toxin  for  the  pur- 
pose of  impairing  llie  tonicity  [if  the  epitliclinni.  If  the  .siege  is  continued 
siidiHently  long,  the  cells  give  way,  and  the  infei-lious  host  penetrates 
the  epitbelitU  barrier  and  caters  the  deeper  tissues  of  the  ton^ 
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Sinus  TonsUlaria. — The  anterior  pillar  ct>ntani.s  the  palain^Iossus 
Dtuscle  anii  forms  the  anterior  boiincfary,  wherras  th^  poslerior  pillar 
contains  the  [>alatup)mni'ngcu.s  iniiscle  and  furni.s  the  pusimur  boundani' 
of  the  sinus.  The  pillars  meet  above  to  unite  with  the  soft  palate.  Tti- 
fpriorlv  tliey  diver^je  and  enter  into  the  tissues  at  the  has<?  of  the  tonj;ue 
and  the  lateral  wall  of  (lie  pliiiryiL\  ^e^pwtiveiJ,■.  The  outer  wall  of  the 
sinus  tonsillaris  is  i-omixjai-d  of  the  superior  constrictor  muscle  of  the 
pharynx.  The  sinus  tonsillaris  is,  therefore,  a  triangular  deprejision  on 
the  lateral  wall  of  the  fmirrs  which  partially  envelops  the  tonsil. 

My  clinical  ol>ser\atioii.s  show  lliat  the  lonsil  is  lothscly  attached  in 
the  sinus;  that  is,  the  so-called  adhesions  are  not  ptvsent.  The  extent 
of  the  attachment  varies  in  different  subjects.  Patterson  has  shown 
that  the  supniton^iltar  fossa  may  e.\tenJ  downward  so  as  to  admit  a 
hent  pn>ho  hetwoen  the  outer  side  of  the  tonsil  and  the  superior  con- 
strictor muscle  of  the  pharyn.\,  as  far  as  ihe  inner  .surface  of  the  lower 
jaw,  Kven  when  (he  altarhmcnt  is  general,  it  is  not  usually  so  fimi  a.s 
to  greatly  interfert;  witli  (he  enuelcaiiou  of  tin;  tonsil.  The  "adlicsiun" 
to  the  anterior  pillar  so  often  spoken  of  is,  in  my  opinion,  a  myth.  It 
is  true  that  the  tonsil  lia.s  an  anatoiuieal  connection  with  the  anterior 

Eillur,  hut  the  union  is  not  of  tliat  Eirni,  fibrous  nature  usually  implied 
y  the  tcnn.     Indeed,  the  term  "a/lhesitm"  is  often  used  in  reference  to 
le  plica  tonsillaris  which  covers  the  antero-inferior  portion  of  the  tonsil, 
'and  which  i.s  often  attached  to  the  ton.siI  at  il.s  infenor  c\trciuily.     One 
writer  even  .spcak.s  of  the  plica  triangularis  as  an  hypertrophy  of  the 
aiilerior  pillar,  whereas,  in  fact,  it  is  an  einhrj'ohigical  structure,  which 
.in  some  of  the  lower  animals  develops  into  the  tonsil  itself. 

Tile  anterior  limit  of  the  sinus  tonsillaris  often  e.vtends  well  under  tlie 

^anterior  pillar,  thus  conccjilvnp  a  large  portion  of  the  tonsil.     The  outline 

lOf  the  ton.sil  may  he  n^adily  dcteriuincfl  by  dipital  examination  or  by 

fixing  it  wilh  the  forceps  and  drawing  it  tuwanl  the  mciliaii  line  of  ihe 

tthrual.     \Mien  thus  rlrawn  the  anterior  shoulder  of  the  lon.sil  may  be 

tn  outlined  beneath  the  aulerior  pillar,  and  if  still  mure  forcibly  drawn 

inwani,  the  body  of  the  tonsil  slips  fn)ni  undernealh  die  pillar,  thus 

showing  that  it  is  ju)t  lTUl^kt^lly  adhertrnt,  hut  lliat,  on  the  eunlrarvi  it  is 

loosely  aliiiched  and  by  proper  procedures  may  be  readily  enucleated. 

Lymphatics,— 'Jlie  relation  of  the  tonsil  to  the  lymphatic  vessels 
lis  somewhat  different  from  that  which  exists  between  the  lymphatic 
glands  and  vessels.  The  ilitTcrcnce  in  llie  relationship  consists  in  the  fact 
that  the  lymphatic  vessels  have  their  origin  in  the  lonsil,  whereas  they 
_  iss  thn>ugh  the  lymphatic  glands.  The  question  of  chief  clinical  impor- 
tance is  the  course  and  termination  of  the  lon.sillar  lymphatic  vessels 
which  drain  into  the  deep  ccnical  chain  underneath  the  .stcrnocleido- 
mastoi<l  mu.sele,  from  (hence  to  the  thoracic  glands,  ami  finally  mU)  (lie 
thoracic  duct.  By  thi<;  route  infection  is  carried  to  all  part.s  of  the  l>oily. 
The  tonsil,  under  certain  conditions,  being  peculiarly  susceptible  to 
infection,  becomes,  therefore,  (he  atrium  of  infei-tioti  for  a  groat  variety 
of  diseases  extraneous  to  itself.  Literature  is  rich  witli  clinical  reports 
lOf  disea-ses  illustrating  Uds  fact  (Fig.  25S). 
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Tn  reference  to  the  tonsil  as  the  portal  of  infection  in  tubereuloiis 
processes,  it  is  penerallv  admitiwl  that  this  often  takes  place  through  the 
tonsil,  and  exteruls  theni-e  ihroiifjh  llie  Ivinpimlies  of  llic  deep  it-rvicaJ 
chain  on  into  (he  thurux.  I(  then  pusM's  through  the  hihis  of  (he  hin^ 
into  the  visceral  puhuomirv  lymplmtiL-jK.  Tht*  apex  uf  ihe  rif^ht  hin^  is 
the  most  freijucnt  seat  for  the  inception  of  the  puhiionar}-  tuberculous 
disease.  This  has.  heretofore,  been  atlrihuleil  to  the  fact  thai  this  arra 
Is  less  (lirtx-tlv  iti  line  willi  ihe  I'e^piralorv  nir  rurreiit,  ami  timt  thi.i 
portion  of  the  lung  has  less  motion  than  other  portions  of  eilher  hmf;, 
it  fonns,  therefore,  a  pefuHariy  favurahle  lueation  for  Ihe  livvelopmeDt 
of  the  tubercle  bacillus. 

Tto.  258 
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The  lyrnpluitlc  glMriii*  and  wmbU  oI  Uir  nenk  whirh  tlmlu  Uir  tnth.  tonaili,  milHiniili,  ^batyiiK, 

and  [n>«u>iil  fwglnn. 

Dr.  J.  Gmber  has  i|iie3tione<I  the  existence  of  this  route  of  piilinonHrr 
infeetion,  or  at  least  he  lius  uUvanced  a  rival  liypolhetieal  explanation, 
based  upon  a  series  of  experiments  upon  lower  animals.  He  rejKirts  (he 
follottiii^'  three  suggestive  experiments  out  of  a  total  <tf  twenty -eiphi : 

First  cxperimrnt.  Sc[»Icniher  Hi.  |'.KJ2,  A  younp  rabbit  na*  jinesthe- 
tizwl  bv  ether  and  i-hlorufonneii.  ami  I  c.c.  of  a  ater^iyjjd  enuitsion  of 
black  Chinese  paint  injected  into  the  left  tonsil. 

Seplenilx^r  'Si,  \'M2,  the  autopsy  showed  black  particles  in  the  blood. 
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Behind  tlic  left  tonsi!  there  wn-s  a  mass  poniposod  of  the  rnlorinip  matter 
and  leukwytM.  'J'lie  lymph  glands  on  the  left  sifle  tif  the  net-k.  as  far  as 
'be  upper  bonier  oF  tlic  liiymid  t-artila^.  were  staineii  Mark.  The  iiiitTo- 
scope  demonst rated  that  the  lymph  vessx-U  were  filled  with  free  coloring 
ittliep.  as  well  as  leiikoeytes  which  int-loseil  small  partic-les  nf  pifrmcnt. 
Tile  f^'lands  and  lymph  vessels  were  fairly  psicked  witli  the  t'olorinjij 
Jiialter.  Beyond  the  zone  of  the  lympli  glands  and  vessels  Uttlc  coloring 
luatlcr  was  found. 

Second  experiment.  A  small  dog  was  narcotized  by  morphine  injec- 
tions. Six  ami  i]iii--Fmlf  r.c.  uf  tlic  .sterili?^  emulsion  of  blac-k  pigment 
wa.s  iiijectetl  into  ihe  tonsil. 

'Jfie  autopsy,  after  coni]>Eete  exsan Ruination,  showed  the  following 
oonditioris:  Very  tittle  eoloring  nmtter  in  the  leukocytes,  none  l»einp  free 
in    the-  blof»d.     'I'he  tonsil  and  ttie  loose  ronnedive  li-ssue  ronliiininjj  the 
*'^Ti^rent  lymphatic  vessels  uf  tlie  tonsil  were  of  a  deep  black  color. 

--■Vlnng  the  muscles  uf  the  ne«k,  as  far  as  the  hyoid  bone  and  to  the 

"'^^iiHO  line,  there  were  streak.s  of  pigment.    The-  pigiiieiiled  area  also 

®/*'"'Pa<l  downward  Ix-low  the  hyoId  botie,  where  it  extendeil  1  cm.  beyond 

**'^    rnedian  line.    The  coloring  miiftpc  was  traced  lo  ihe  bony  opening 

"■      *ht  (Ittjrax  and  to  the  parietal  pleura,  which,  when  stripped  olT  and 

^^«*-niined  by  Irnn.smitled  light,  showed  the  l)Uick  pignienlatinti.    The 

^  "  'F*t  vessels  of  the  naratracheal  eemnective  tissue  anci  of  the  esophagus, 

"^   *  o-r  as  2  or  3  cm.  noove  the  bifurcation  of  the  trachea,  were  alwo  colored, 

A  r,*"'*"^^**  ""  *f"^  'pft  '"■  uninjiTtLil  wide  no  such  pliciiomeiiou  was  found. 

I  *lie  lymph  glands  (ui  the  tateral  wall  of  ttie  pharynx,  liyoid  bone. 

*'^">Vx,  along  the  deep  vessels   of    the  neck  and    supmclavicular  fossa 

*t^e  right  side  were  black.    The  parietal  pleum  at  the  apex  sliowed 

H        ,*^>ciidale.  but  no  adho-'^iun  to  the  viscerjil  pleura. 

^^.^^*  lie  mifn)-si'npc  slinweil  that  in  all  the  alune-inenlioiied  organs  there 

^B^^*"*^   no  other  chaiiges.    Iti  the  glands  the  coloring  matter  oc-cupie<i  the 

^^^l^^*- Vascular  sjmces.      In  ihe  lymph  vessels  between  llie  supraclavicular 

H     ~     '-*«'ls  and  the  parietal  j)leura  of  the  apex  there  whs  a  large  number 

*^Jukocytes  which  were  filled  with  coloring  matter.     Free  coloring 

„,        *■  t^r  was  also  present  in  this  region.     In  the  apex  of  the  lung  there 

mpt_S^^^   fo  sign*  of  Bn  infianinialon'  reaction.     The  coloring  matter  here 

j|      *'*^»ed   to  lie  freely  ile])o.'iite<l  within  the  connct-live  tissue.     In   tlie 

|^~^"^«-menlioned  exudate  at  the  ape.\  tliere  was  coloring  matter  In  the 

■        .•^^H'vles. 


_     *^liini  experiment,  .-Vpril  4,   I'JtW.     A  sujall  dog  was  placed  under 
^^^''f'hine  narcosis  and  S  c.r.  of  coloring  matter  injected  into  the  tonsil. 
*~^*'*l  1-i.  die  suroe  experiment  was  pcrfornied  on  the  opposite  side. 

f*lay  ]t),  the  autopsv,  ;ift«T  cxsangiiination,  .shmved  a  Inrge  amount  of 

.»  ''^ring  matter  free  in  the  bliwid;  Ilu-  U'lrkm'vtes,  the  tonsil  and  eonmn*- 

.      *^  fijisue,  and  the  connective  tissue  of  the  neck  on  both  sides  along  the 

Y**>iui  t«  the  a(H'rttire  of  the  thorax  wen-  colored  symmetrically.    The 

y^phatie  glan<ls  along  the  large  bliKKlves-sels,  as  well  as  those  in  the 

^"Vlwlavicular  region,  were  deeply  stained.    'I'lie  coloring  matter  was 

*«o  fouuU  within  the  lymphatic  vessels  and  in  the  paravascular  spaces. 
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A  (ilirous  exudate  was  found  in  the  apices  of  I»oth  lungs,  llius  forming  a 
bridjfe  of  iiitfamrmtlorj*  iiiiiteriiil  from  tbe  parietal  to  (he  vist-eral  pleura. 
The  coloring  matter  wa«  al.sg  present  in  the  exudate.  The  microscopic 
appparanne  of  the  apices  presented  u  lipht  prnvish  coloration.  The 
glantls  ill  the  mediastinum  were  stained  on  the  left  side,  as  were  also  the 
(mtnchinl  glands.  In  the  left  lung  there  were  three  other  small  fibrinous 
exudateii  in  which  the  cuhtrinp  matter  was  present. 

From  these  experiments,  Grohorhuilds  ihc  hypothesis  that  tuberculous 
infection  of  the  apex  of  the  Iimik  may  ta,kc  platre  via  the  deep  lymphatic 
chain,  the  supraclavlrular  glancfs,  and  thence  to  tlie  parietal  lymphatic 
vesse'l.s  where  an  inflammatory  exmlale  is  thrown  acmss  to  the  viscf'rni 
pleura.  The  tubercle  bacilli  travel  across  this  inllammatot^'  bridge  and 
enter  the  npex  of  the  hing. 

HTiile  these  experiments  are  not  conchisive,  Uicy  are  interesting  and 
open  a  field  for  further  oljservations. 

Blood  Supply.— The  tonsillar  artery-,  u  branch  of  the  facial,  is 
the  chief  vessel  to  the  tonsil,  tliongh  the  ascending  palatine,  another 
branch  of  the  lingual,  sometimes  taltes  its  place.  *i'he  tonsillar  artery 
passes  upward  on  the  outer  side  of  the  superior  constrictor  nniscle, 
thmugh  which  it  pius.ses  and  gives  off  liranrlics  to  the  tonsil  and  s^^ift 
palatf.  The  |>alali[ii'.  another  branch  of  (he  lingual,  alstt  .sends  bi-andies 
through  the  superior  constrictor  nui.scle  to  the  tonsil.  Tlie  ascending 
pharyngeal  also  pa.sse-.s  upwanl  outside  of  the  superior  constrictor,  ana 
wlieii  the  ascentling  palatine  artery  is  small,  it  gives  off  a  tonMllar  branch 
which  is  correspimdingly  larger.  The  dorsalis  lingua",  a  branch  of  the 
lingual  artery,  ascends  to  the  base  of  (he  tongue  and  sends  branches 
to  the  tonsil  and  pillars  of  the  fauces.  The  descending  or  posterior 
palatine  artery,  a  branch  of  the  inferior  maxiltan,',  supplies  the  tonsil 
and  .soft  palate  from  above,  fonciing  anastomoses  wiUj  the  a^cemlin;^ 
palatine.  The  small  meningeal  artery  sends  more  branclies  to  the  toiLsiLs, 
though  they  arc  of  minor  importance. 

Olinical  Application.  ^Without  reviewing  the  literature,  which  ij 
rich  ill  re[K>rts  of  cases  showing  the  tonsil  to  bo  the  port«l  of  infiN-tion 
for  many  diseases*  in  remote  parts  of  the  body,  1  have  attempt«i  to 
show  under  what  cnnditinriis  it  bwomes  the  [wirta!  or  atrium  of  infec- 
tion. Under  eonditions  uf  hfcal  eipiilibriinti  or  healtli  of  the  epithe- 
lial lining  of  the  ton-sillnr  crt-pts,  infection  does  not  take  place,  whereas 
when  the  local  c<]uilihriuni  is  lo,st,  infection  (K-curs.  That  the  local  etpii- 
librium  of  the  crj'ptic  epithelium  is  frcipiently  lost,  is  apparent  to  every 
elbiician.  In  luhlitioii  to  Ihe  di.sca.se.s  arising  throngli  the  tonsil  as  a| 
portal  of  infection,  there  are  those  limited  to,  or  having  their  focal  centre 
in,  the  tonsil  itself.  Perhaps  the  .strongest  iiiflictment  against  the  tonsil 
is  that  it  is  often  die  atrium  of  infet^tion  in  pulinonari-  tiiberi-ulosis. 
Wliether  the  route  of  infection  is  via  the  deep  lymphatics  and  the  hilus 
of  the  lung,  or  the  deep  lymphatics  and  the  parietal  pleura  at  the  apex, 
as  shown  by  analog)'  in  tlie  experiments  of  Ombcr,  is  immaterial.  Tlie 
fjuestion  of  prime  importance  is,  Do  pulmonary  or  other  types  of  tulwr- 
culosis  hav«  their  origin  ihrou^'h  the  tonsil  as  a  portal  of  iufection?    Iq 
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view  of  my  own  oKsen'ation.s,  and  of  olliers,  I  must  unswfr  !n  the  alHrma- 
Uvc.  Just  what  [X-ix-etitaKe  has  not  Wt'ii  fulk  tletermintxl.  Various 
writers  report  that  from  -t  to  1(1  per  cent,  of  tonsils  (removed)  show  loral 
tuberrulwis  lesions,  sudi  as  tubercle  bacilli  and  giant  cells. 

The  stnictHnis  of  the  tonsil  which  seem  t<j  favor  infection  are  the 
crypts,  es[>eeially  those  in  the  supratonsillar  fossa  and  thnsv  covered 
by  the  plica  tonsillaris.  Wrifrht  lias  sugK<'-*'H^  that  the  impcrfwt  draiiv- 
a^^  of  the  crypt  k-ad.s  to  the  idliiimtc  loss  of  tonicity  ((^tpiilibrinm)  In 
the  epithelial  cells  which  line  ihetu,  thereby  opening  the  way  lo  systemic- 
infection  through  the  tonsil. 

Tlie  <)ueslion  naliinilly  presented  at  this  juncture  is,  Wliat  is  the 
rational  method  of  procethirc  to  protect  the  rn-stcm  from  further  infec- 
tion? The  choice  of  remedial  nttnisiircs  seeius  to  lie  between  internal 
metlication,  local  applications,  and  surgical  interference. 

As  to  the  firs<  and  second  nietluMl.s  of  treatment,  it  may  be  said  that 
there  are  eases  which  may  l>e  s:itisfactorily  treattxl  by  llicui;  (.■spei-lally 
hy  relie%'ing  the  distressing  local  inHammiitor)'  symptoms;  indeed,  many 
cases  may  be  practically  cured  by  such  treatment.  There  are  many 
others,  however,  in  which  such  nieii.nures  are  wholly  inadr<|uatc,  either 
Ui  relieve  iinmcdiale  symptoms  or  to  wani  off  future  attackji.  In  these 
cases  we  have  usually  res<»rted  to  some  surgical  procedtirc,  such  as  open- 
ing the  crypts  and  plunging  tlie  cautery  point  ublitpiely  across  them, 
(lecapitatton  (partial  remuvat  of  the  tonsil),  and  the  coiuplete  removal  of 
the  tonsil. 

'l*he  literature  shows  »  wide  dtvf'rgt'n<'C  of  opinion  an  to  wluit  cititsii- 
tutes  the  best  metliod  of  surjjii-id  Ircatnieut,  allliough  it  shows  that  nearly 
all  writers  agree  that  some  sort  of  surgical  procedure  is  indicated. 

>Vliat  does  the  anatomy  indicate?  It  shows  certain  cryptii  so  situated 
as  to  afford  p«K>r  drainage  of  their  contents,  even  though  the  superior 
conslri<'tor,  palatoglossus,  and  palatopharyngeus  muscles  compress  the 
tonsil  with  each  act  of  deglutition.  This  i.s  es|WHially  tnie  of  those 
crypts  which  discharge  int^)  the  .Mipratonsillar  ftKssa.  Kauffmaiui  has 
sug^ted  that  the  supratonsillar  crypts  be  opened  with  a  sharp  knife, 
and  that  ihe  incised  surface  be  painlii!  with  o  to  21)  percent,  (ricliloracclie 
acid.  By  thus  opening  the  crvpls  their  contents  arc  ilraineii.  The 
applications  of  acid  excite  a  violent  inflammatory  reaction  which  results 
in  the  contraction  of  the  tissue  of  the  tonsil.  The  process  is  often  an 
extremely  painful  one,  and  may  result  in  cellulitis  und  the  formation  of 
scar  tissue.  Furthermore,  it  does  not  always  prevent  further  infe<'tioti 
(brougli  the  tonsil.  It  is,  therefore,  often  necessain-- to  repeal  the  incisions 
■lid  applications  of  acid. 

The  patient  in  entitled  to  iinniunily  from  tonsillar  infetHion  if  it  can 
be  established  without  seriously  jeopardizing  either  his  health  or  life. 
When  the  tonsil  l>eeomes  a  well-e-slabli.shed  alriutn  of  infection,  the 
physical  economy  of  the  patient  is  con.stantIy  menaceiJ  by  conditions 
ranging  ail  tlie  way  from  a  follicular  tonsillitis  (o  eudcK-anlitis  and  pul- 
monary tuberculosis.  Measures  should,  therefore,  be  adopted  which 
will  insure  future  freedom  from  infection  tiirough  the  toiiaL 
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It  has  been  shown  by  abniidant  cliniral  pxpcripnce  that  caiiterizaiion 
of  thr  hiiiiL'n  of  the  crvpts  or  nblicjuely  across  therii  into  the  siimnitHJing 
follicular  tissue  docs  not  ailec|iiatel_v  meet  the  imlications. 

Thr  same  is  triu;  uf  "dwapilaliun,"  or  [jartial  removal  ttt  the  loiisil. 
IX'fHpilation  leaves  the  deep  and  more  diseased  porlioD  of  the  cnpts, 
and,  while  it  may  afford  some  relief  of  the  symptoms,  it  is  often  follownl 
by  recurrent  infections  and  by  the  reformation  of  the  tonsillar  tissue. 

The  romplrle  removal  of  tlit-  tonsil  willi  its  capsnlc  tnturl  is,  so  far  as 
I  know,  the  only  .sur}j;ical  pnK>ediire  that  guarantees  ttiimtinity  from 
infection  thrmii^rh  the  sinus  tonsillaris. 

The  fuiiL'liun  of  the  tonsil  and  the  effect  of  its  tx>mple(e  removal  upon 
the  general  condition  of  live  patient  iiniMt  l«  t-onsidered;  so.  also,  must 
the  qne-^lirm  of  hermirrhajje.  In  refcrerH-e  to  llie  efTect  of  the  remnviil 
of  the  tonsil  upon  the  ^'enera.l  system,  it  may  be  said  that  there  is  little 
evidence  that  il  has  any  delrtcrion.s  ra-siilt  Masini,  however,  believes 
that  (lie  toii.sil  ha.s  an  internal  .si^-retion  comparable  witli  that  given 
off  by  the  siiprarcnal  gland,  lie  arrived  at  this  conclusion  after  experi- 
ments witli  the  a(|ueoiis  exlnu-t  of  the  loii.sil.  intravenous  iiijecliuns 
of  wiiicli  v^ve  the  same  results  as  those  obtained  from  tlie  injection  of 
suprarenal  extract. 

The  last  word  concerning  the  treatment  of  tlie  tonsil  cannot  be  spoken      ^ 
until  iLs  exact  function  is  establishes).    Clinically,  there  i.s  little  to  .<^oin^H 
that  its  removal  causes  evil  elfe('ts,  whereas  there  is  nmdi  evidence  toH 
show  that  good  results.  e.^peeially  from  its  complete  reino\'al. 

I  have  attem[>ted  its  complete  removal  with  the  ciip-sule  intact  in 
about  ;JOt)<)  v-nsL'S  during  the  past  sfveu  yeitrs.  and.  barring  one  or  t\vo 
instanc&s  in  which  there  was  a  tenijioran,'  paresis  of  thepalatophar^'n^^it^ 
muscle,  one  rase  of  cervical  cellulitis,  and  a  half-tlozen  moderately 
severe  hcinorrhaju'CJi,  I  have  seen  no  unfortunate  result.  The  generiu 
health  of  many  patients  was  j;reatlv  inipnnrd  and  recurrent  septic 
inflammation  within  the  sinus  tonsillaris  was  eliminated.  Recurrence 
of  the  tonsillar  tisnite  ha.-*  not  taken  place  in  a  single  instance.  Should 
it  grow  again,  this  is  almost  prutia  facie  evidence  that  the  entire  tonsil 
was  not  removal. 

Wieti  the  tonsil  has  been  completely  removed,  with  its  fibrous 
envelope,  the  source  of  infection  is  remove<l.  It  is,  of  course,  possible 
for  the  follicular  t).ssiie  which  surrouiids  the  tonsil  to  l>econie  diseaseij, 
but  this  should  be  differentiated  from  tonsillar  disease.  When  the 
tonsil  is  not  removed  with  its  capsule  intact,  il  is  diflicult  to  determine 
whether  it  has  been  entirely  removal;  and  if  a  part  of  it  is  left,  regenera- 
tion is  likely  to  occur.  The  tonsil,  if  removed  in  its  entirely,  should  show 
a  di.stinclly  <le(ined  mass  of  lymphoid  tissue  en\'eloped  uithia  a  smooth, 
glistening,  fihrou.<  capsule  on  its  miter,  anij  with  mucous  memhrftne  on 
its  median,  aspect.  Lymphoid  tissue  which  is  not  thus  charartertzet!  is 
not  tnn-^iilNtr  tissue. 

Hemorrhage.  -The  danger  frxmi  hoinorrhagc  is,  perhajw.  the  greatest 
objection  to  the  operation.  Is  this  a  real  or  an  imagiuar}'  obstacle?  It 
is  both  in  adults.    It  is  re^l  in  that  severe  hemorrhage  does  occaMoniltjr 
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occur  in  operations  on  the  loiisils.  It  U  imti^nary  as  to  the  irputetl 
frwiuciicy  of  iLs  ijocurrence  and  the  decree  of  danger  Httcndiuf;  it.  A 
kni>wUil;L'e  uf  the  possible  soiiK-es  of  hemorrhage  will  enable  the  operator 
to  largely  exclude  its  oc<nrreiire.  Kniihcnnorc,  [hrr*^ are  certain  mailers 
in  the  lifhni(|ne  of  local  am-slhesiu,  and  in  the  afler-treatnient  whii-h, 
it  propeHy  applied,  will  jfrcatly  reduce  (he  fr«|ueiicy  and  severity  of 
hemorrhage,  ("iinically.  J  have  obsen-ed  that  the  most  frwinent  site 
of  anerial  hemorrha^  is  at  about  the  middle  portion  of  the  sinus  tonsil- 
laris, where  the  tonsillar  branch  of  the  farinl  pii^rces  the  siiperi«r  con- 
strictor muscle  of  the  pharynx.  Other  points  of  hemorrha^'e  are  usually 
limited  to  the  inferior  portion  of  the  sinus  tonsillaris,  where  the  tonsillar 
venbua  plexus  is  locatetl,  and  to  the  anterior  and  pasteriur  pillars. 
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mpraUBf  tiMtOBiUi  <■  lymph  tallklM  or  aulMWiO al  tto  tonall ;  f.  plica lupntonrilUri*:  /.wpnt- 
lotiMH«r  t«^Bk 

In  another  part  of  (his  chapter  I  have  referred  to  the  fact  that  three 
arteries,  (he  ton-Mllar,  the  a.i<TnrIinp  palatine,  and  the  nsccnding  phar^-n- 
geal,  pa.ssupwan]  on  theoiit.sidciirihi-  >inpcrinrconstri[-tor  muscle,  which 
they  pierce  as  they  turn  inward  to  ramify  ihe  tonsil  and  faucial  pillar.s. 
Just  before  entering  the  tonsil  Ihev  break  up  into  several  braiu'hes 
(I^.  2dO).  It  is  obvious  that  ihe  smaller  (he  brHnches  cut  ilurin^'  an 
operalinn,  the  less  .wrious  the  hemorrbafie.  The  clinical  application  of 
this  fact  is  that  if  (he  arterial  branches  are  severer!  lus  they  enter  the 
capsule  of  the  tonsil,  the  chance  of  hcniorrlia^'C  is  reduced  to  the  mini- 
mum; wheruas,  if  they  arc  severed  on  the  outer  aspect  of  the  superior 
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const,rictop  muscle  before  they  are  l)Mkeii  up  into  smaller  branches,  the 
danger  from  hoth  primarv  and  sefondar}-  hemorrhage  is  greatly  in- 
creELsed.  It  may  be  said  that  the  operator  should  not  injure  the  superior 
constrictor  musde  in  thU  openition,  and  this  is  true.  Indeed,  if  he 
thoroughly  appreciates  the  fliiiieal  sigiiifieance  of  the  anatomy  of  the 
tonsillar  region,  he  probably  will  not  injure  il. 

As  to  the  anterior  piMar.  it  .should  he  borne  in  mind  that  there  are 
arterial  twiga  ei>ur.siiig  tliniugh  it.  Tlie  main  trunks  of  tlie  arterial 
branches  are  external  to  the  palatoglossus  muscle.  Henc-c.  it  follun's 
that  in  order  to  injure  them,  it  is  Mcces.'iary  cither  tn  pass  the  instrument 
behind  the  muscle  or  to  iiieluile  the  iiiiisculature  of  the  anterior  pillar 
in  tlie  grasp  of  the  tonsil  lot  ome.  knife,  blunt  dis-sector.  orscinsors,  and 
thus  sever  the  muscle  and  vessels  of  the  anterior  pilhir.  The  same 
statements  may  be  made  in  refercjice  to  the  posterior  pillar. 

The  teehiiifiue  slwuld.  therefore,  he  such  as  to  avoid  injuring  the 
muiicles  Ixiunditig  the  sinus  tonsillaris,  namely,  the  superior  constrictor 
of  the  pharynx,  the  palatoglos-fus  and  the  palatophan-ngeus  muscles,  for 
by  such  techoiijue  oiJy  the  souUl  branches  of  (he  tumiUUir  arteries  ore 
injured. 
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CHAPTER   XXII 

INFLAMMATORY  DISEASES  OF  THE  TONSIL 

Qeneral  Coosiderations.^l^he  inilummaton'  iJiseuses  of  tlie  tonsils 
are  usually  subdivided  inlu  varjuus  iy[ws,  acconlinj^  to  wEietber  the 
process  is  acute  or  chronic,  and  is  limiinl  to  the  crypts  or  extends  to 
tlie  substance  or  pareiicliyma  of  the  tonsil.  As  a  matter  of  fact,  this 
fljLssification  is  soinewlmt  artifiria],  as  it  is  now  well  estahli.sbcd  that  all, 
or  nearly  all,  inflammations  of  the  tonsil  are  due  lo  infection  through  the 
epitlielium  of  the  crypts.  The  manifestations  may  be  acute  or  ctiroiiic 
in  tjrpe;  it  may  appear  a.s  an  acute  or  dironic  lacunar  inHammation,  with 
the  tj-pical  exudate  at  the  muullis  of  the  lafiinie  or  crj'pts;  or  it  may  he 
manifested  in  the  form  of  a  purenchyinatnus  inllanuiialion,  in  which  the 
whole  substance  of  the  tonsit  is  involved.  Infiamnmlions  of  the  tunsils 
are  not  surrounded  by  any  profound  mysteries  other  than  those  of  a 
biochcmicid  nature,  \diich  are  common  to  all  infiaintiiatorj'  prof'esses. 
'Hie  fact  of  chief  inHx>rtance  is  that  in  all  types  of  tonsillar  inrianitiiHtion 
lliere  is  a  lesion  of  the  epithelium  which  lines  the  cn>-pts.  and  that  some 
form  of  [Mitliogenic  I)acterin  has  penetrated  it.  The  deterininalioii  of 
the  type  and  virulence  of  the  micro* Organisms  is  of  even  greater  imfwrtance 
than  die  determination  of  the  type  of  totisillur  infhminialinn  under  the 
older  classification.  'J'lie  bacteriological  Bndings  at  least  atTord  some 
useful  information  as  to  the  virulence  of  the  infecting  microorfjanism, 
and,  therefore,  influence  the  mode  of  treatinenl  to  a  certain  extent.  If  the 
vindence  is  marked,  immc<liaie  .surgical  proewlure  is  rontraindicated; 
indeed,  the  presence  of  an  acute  inflamniation  would  of  itself  constitute 
a  contraindication  to  operative  interference. 

Much  remains  to  he  learned  concerning  inflamniatioiis  of  the  tonsils. 
It  may  still  be  ijuestioiied  whether  it  is  good  practice  to  remove  tonsils 
in  the  wholesale  manner  now  in  vogue.  'J'he  function  of  the  tonsil  in 
a  chilfl  and  in  an  adult  i.s  still  an  open  question.  When  does  its  function 
cease  or  l^ctonie  so  altered  by  disease  as  to  justify  its  removal?  Should 
tlie  tonsil  Ijc  partially  or  completely  removei)?  When  removed,  what 
orgnn  performs  its  functions?  The.se  and  other  questions  are  not  fully 
nnswerwl.  We  know  from  r!ini<al  experience  that  when  a  tonsil  shows 
a  tcjideney  to  become  the  .seat  of  rwurrcnt  inflammations  tlie  patient's 
health  and  life  are  conserved  by  its  entire  removal.  Are  there  other 
methods  of  treatment  that  will  better  consen-e  the  health  and  life  of  the 
patient?  It  is  doubtful,  though  this  is  still  an  open  (|ues(ion.  The 
removal  of  the  debris  from  the  crj'pts.  from  time  to  time,  wouhl  no  doubt 
avert  many  acute  e.\acerbations;  the  topical  application  of  solutions  of 
silver  might  also  prevent  acute  manifestations,  but  in  the  long  run  such 
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methods  of  proctHliire  muHt  fail.  Tlie  coitiplotc  removal  of  the  tonsil 
during  a  quitrsteiit  [Jcriwi  must  always  sufccv<l  in  prcAeiiling  inflam- 
maticm  of  the  loriail  for  ail  time  to  come.  Will  a  tonsil  thus  rciuovftj 
rtH'ur?  Never,  if  it  is  complftely  removed.  Can  it  he  removed  by  dis- 
section with  ii.s  capsule  intact?    Ves;  with  the  most  happy  resnlui. 


ACUTE  LACUNAE  TONSILLITIS 


Synonyms. — Acnte  follicular  ton.siliitis;  infective  tonsillitis,  cryptic 
tonsi]  litis. 

Etiology.  -The  rhief  causes  of  this  and  other  forma  of  tonsillitis  are 
the  local  iiii|>iiir[iienl  of  the  epitlicliinn  of  the  crvpt.s  and  the  iiiviusion 
of  certain  path«;;c]Hc  hacteria,  n-s  ha.s  been  shomi  in  the  Trjnsils  as 
Portals  of  Infection  atici  the  f'lini<'al  .\niifoiuy  of  tlie  Tonsil.  There  are 
other  faelors  which  enter  llie  etiology,  and  they  will  be  diseusiied  in 
the  fcillowinj;  aiiidysis: 

Local  Lesion  o(  the  Tonsil. — .^s  shown  by  Goodiiie  and  Wripht 
the  cr\'pts  of  ilie  tonsil  are  the  .scat  of  absorption  for  dust  and  ndrro- 
organisins,  whcn-as  the  surface  ejiitheHuni  of  tlie  tonsil  has  but  litlie 
part  in  this  pi-ocess.  They  have  shown  that  dust,  as  carmine  powder.  19 
readily  absorbeil  lhn)unli  the  hculliiy  epillielium  of  ihe  crypts,  wlierciis 
bacteria  are  not.  Bacteria  arc  mdy  absorbcf)  tbiviifjh  deiul  or  impaired 
er\'p1ic  I'pitheliitm.  Hence,  the  prime  reipiisite  for  tonsillar  infeelion 
is  an  iTTipairinciit  of  the  cryptic  epilliehuni.  'I'his  condition  may  Ih* 
bruufjlil  about  by  the  retention  of  exfoliated  epithelium  and  other 
debris  in  the  cni^s  r>f  die  (orisil.  The  retention  is  formed  by  the  con- 
striction of  Ihe  uidUtlisof  crvpLs  fr«m  previous  inflannuation,  and  bv  the 
plica  supratonsillaris  and  the  plica  tonsillaris,  which  cover  the  mouths 
of  some  of  the  crypts  in  such  &  maimer  as  to  prevent  liie  expulsion 
of  their  contents.  The  toxin  thrown  out  by  the  imprison«l  niicro- 
or^iinisins  causes  the  death  of  the  cryptic  epithelium,  and  thus  npens 
the  way  for  (he  iriva.sion  of  ihe  micro«>rganisms  into  the  tonsil  and  the 
general  lympliaiie  and  circulatory  ^sterns;  hcnec,  the  constitutional 
symptoms  in  Uud  disease. 

Bacteriology. — The  bacteriology  of  acute  tonsillitis  embraces  .sev- 
eral patho;;eni<'  uiicroorpani-snis,  including  the  Streptococcus  pyogenes, 
(he  Staphylococcus  aureus  and  albus,  the  pneumocoecus,  and  the 
leptnthrix. 

Age.— Tlie  disease  is  most  common  in  young  adults  between  Uie 
twentieth  and  ddrlicdi  years  of  life.  It  is  also  common  in  children,  and 
mote  rare  after  the  fiirlieth  year  of  life. 

Catching  O&ld.—'i'onsil litis  is  frequently  the  immediate  resnil  of  catch- 
ing cold,  though  this  is  but  one  way  in  which  the  resistance  may  lie 
Inwcrcd,  «hi-h  f.'^vors  the  growth  of  the  pathogenic  bactrria. 

SurgicEil  Trauina. — The  iridnmmations  folloning  surgical  prrM'ednres 
in  the  twsc  and  epipharynx  fr«[uenlly  extend  to  the  tonsil,  and  ak  of 
bjiclerial  origin. 
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2.  Fibrous  capaule  ol  loo^l. 

3.  Tndiecutc  ar  sepia. 

4.  DeE«neniled  «nd  mechainioaUy  Uc«raie(l  cfypt. 
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Occasionally  a  fibrinous  pxudute  Is  iidmixcd  with  the  debris,  which 
pves  it  some  of  llie  characterislics  of  nn  inflammaton'  uembrane. 
The  pmlniding  secretion  ami  dcUris  arc  easily  wipnl  awav,  in  contra- 
distinction to  the  diphthentic  inenihrane,  which  \s  closely  adherent  to 
the  epithelhmi. 

I  have  seen  cases  of  diphtheria  which  closely  rt^semhled  acnte  Follicular 
tonsillitis,  inasmuch  as  the  menibi-ane  was  kK>s<'ly  altachcil,  on  account 
of  the  solvent  action  of  antitoxin  adniiuislcrcd  eighteen  to  twenty-four 
hours  previously. 

Phart/iif/eal  and  ittigtial  tottsih  arc  ufliiftlly  simultuneously  inflamed 
with  die  faucial  tonsil,  and  tlic  yellowish  exudate  or  tiehris  peculiar  tti  tlic 
fauciat  tonsil  is  found  iti  the  shallow  cn-pts  of  the  pharyngeal  tonsil  and 
still  more  shallow  depressions  of  the  lintrual  tonsil.  'I'he  dehris  is  siuiilur 
in  composition  to  that  found  in  tlie  cPi'pts  of  the  faucial  tonsils.  If  the 
febrile  symptoms  continue  after  the  faucial  tonsil  appears  to  be  well, 
the  pharyngeal  and  lingual  tonsils  shouhl  be  examined  nith  a  lart'iigeul 
mirrnr  fnr  evidonrps  of  inHnmniatory  processes. 

Complications  and  Sequelae. — ('omplieations  and  se(|uelee  are  coin- 
[Miratively  rare.  Hie  case  usually  cuds  favorably  in  seven  or  eight  days, 
though  it  may  cause  acute  articular  Hieruuatism,  endocarditis  (I  know 
of  two  such  cases),  and  other  afl'ections  remote  from  the  tonsils.  L'txler 
appropriate  treatment  the  duration  of  the  disease  is  often  much  shorter 
llian  this;  one  application  of  a  strong  aqueous  solution  of  silver  nitrate 
often  terminates  the  disease  within  a  few  hours.  Ocea-tionally,  when 
only  one  tonsil  is  disciised,  the  other  is  affected  at  the  close  of  the  first 
attack.  When  this  is  the  case  the  febrile  an<l  otlicr  symptoms  are  repeated. 
The  follicular  inflammation  is  mrcly  followwl  by  a  phlegmonous  inflam- 
mation of  the  tonsil  or  of  the  perilon-sillur  tissue  (quinsy).  'J'he  cervical 
glands,  beginning  with  the  one  under  the  angle  of  tlie  jaw,  mav  sup- 
purate. Hurnlent  otitis  inedin.  pericarditis,  [ileuritis.  erj-ihenia  tuxioRiim, 
au<)  eryihema  multiforme  have  been  reportai  as  sequela-  of  acute  tonsil- 
litis.   Trarisicril  wUiuiniiiuria  is  a  rather  common  com  plication. 

Diagnosis.— The  following  table  will  aid  in  the  <tilTerentiul  dia^cuis 
between  acute  lacunar  (otisilliiis  and  diphtheria,  although  there  are  cases 
in  which  the  dilfcrtmtial  points  are  obscure,  and  dependence  must  be 
placer]  upon  the  bacteriological  findings* 


AcuLa   Ucuuar   tonaUliti*. 

I.  OoMt  nuirliod  by  thtrp  rue  o(  t4«np«n- 

lurv. 
9.    Rjipld.  iKiiitidtii)!  ;i'iiliHi. 
3.   l3m0rmKma    not   niivitcd, 
A.   Fixud&Cion  litiiitrd  Ut  Uir  Uiniit,  tsprrially 

th*  nifiuUwi  of  ihn  (iryiil*. 
S .   Kxiid«to  not  adlirrvnt. 

0,    RxiliUtv  aoft  aiiij  (riubt* 

;.    Riudulo    tint   distinctly   niMnbraNOU*, 


6.    SimOrn  i;la»dii  uin'ommuti  cKi^pt  ill  wvrrc        B. 


D.    Albuiolnuru  nut  ocanmafl. 


UphUi«Tte 
I .  OntM.  riw  mora  ktmIiuL 


2    Slow,  twblc  pKlw. 

3.  PcWMBlun  RiArknl. 

4.  Kxudatiuii  fxlrnib  beyoml  th«  tofwh  bmI 

In  fiM  limited  I')  ihe  <tvp4«. 
ft.   Exudate  dMttf  »db*refit. 
n,    Kxndata  finu  >nd  Irallic*;. 
7.   Ebiudai* 'manbranoM'    mkI    mar    b«   re- 
moved in  (tripa. 
HvuUmi   rIukU   caBiinon    wywu    in   miU 

MUM. 

V.   Albmniniiria  DOBunon. 
10.    KU)»-Lu«MoT  bacilliB  inwiiiil 
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I  ha%*e  seen  cascw  in  which  repealed  examirmlions  Tailed  to  show  the 
KlcKs-I,/0€tflcr  liacilli.  which  were  finally  shown  «t  sul>.sf<|ue]it  exHiDl- 
nalions.  Absolute  dependence  must  not,  therefore.  l>e  plac«l  upon 
tie^tive  microscopic  finding;  if.  however,  the  Klebs-IvOe£F)er  bBctlll  are 
found,  the  case  should  he  pronounced  (flphtheria,  even  though  thecHnlcal 
pheiMiuiena  <lo  not  corroboralc  the  niitTosc<>pic  finding's. 

Treatment.  -This  type  of  tonsilIiti5i  is  more  amenable  to  treatment 
(hail  any  other.  One  application  of  a  ;)<)  t«  !H)  percenl.  wjlulion  of  nit;*ate 
of  silver,  if  applied  lu.-aUy  (hirinj;  the  first  twenty-four  hours  of  the 
disea<<e,  will  in  nearly  every  instance  a)>ort  ihe  attack.  I  have  repeat- 
edly used  silver  in  this  way.  and  upon  Ihe  following;  day  the  disease 
is  iiiuler  coniplrle  control.  A  .second  application  i.s  rarely  rwpiirod. 
llie  fH»rile  and  oilier  symptom.s  tiipidly  tlecline  and  iwnvaleseonce 
is  quickly  estahlishecl.  This  may  appear  to  be  an  overstatement  of 
the  facts,  hvit  it  is  in  accr)rdanfe  with  my  cxfM'rioiice,  I  have  tried 
other  reniediw.  but  none  of  ihern  have  e«|ualle<i  the  nitrate  of  silver. 
'I*his  strength  of  silver  may  appear  to  l>e  caustic  in  action  and  unsnited 
for  the  treatment  of  acute  tonsillar  inHuinmalion.  As  a  matter  of  fact. 
it  unites  with  the  mucin  so  reaiJIIy  that  its  caustic  action  is  greatly 
diniiuL-^hed  l>efore  it  reaches  Ihe  mucous  memhraue.  It  eoajfiilates  Ihe 
sec-refinns  and  hianchr.'s  the  nmcou.s  membrane,  thereby  checking 
the  inflnninialory  inliitruijon  of  the  tissues.  It  also  entangles  the  patho- 
genic liacteria  in  the  albuminate  of  silver  and  prevents  further  nctivily  on 
their  part.  It  appeals  to  me  as  an  iileal  renieily  in  ihe  early  stage  of 
the  disease,  ami  is  worthy  of  extemletl  trial. 

In  ajiplying  .silver  to  the  ton.^il  the  cxces-s  of  fluid  should  be  squeezed 
from  the  cf>t ton-wound  a|tplica<or  to  prevent  it  trickling  to  the  lart'nx, 
where  it  u-ill  produce  violent  spasm  of  the  intrinsic  muscles.  'Jlie  silver 
»alt.s  arc  not  well  tolcraled  by  the  motor  ner\'es  and  muscles  of  the 
larynx,  and  se\"ere  sutTtn-alive  .syuiptoiu»  nmv  be  proclucwl  by  iiiat- 
tenlion  to  the  lechni<)ue  of  its  upplir-ation.  I  tiave  seen  ca.ses  in  which 
severe  cyanosis  resulted  from  \\i\n  cause.  .\  little  attention  on  the  pari 
of  the  phy.-iicifln  will  obviate  this  <listre-ssii\g  oifurrence.  (liiaiacol, 
25  to  TA)  (wr  cent,  in  oltve  oil,  is  the  next  mo.sl  effective  remedy.  It 
should  l>e  applied  locally  two  or  three  time.'*  daily  for  two  days.  The 
effivi  ifl  ver^-  iH^nefiriH),  though  not  .so  hnnieiJiate  as  that  of  the  nitrate 
of  silver.  It  produces  a  hot,  peppery  sensation  for  about  thirty  seconds, 
followe*!  by  a  sense  of  relief. 

The  carltonate  of  giiaiacol  given  intematly  in  5  grain  doses  wvry 
three  hours  eicfts  a  ven.-  Iwncficial  action  upon  the  course  of  the  disease. 

The  tincture  of  the  eliloride  of  iron  in  eight  parts  of  glyt-erin  given  in 
tcaspoonful  <loses  every  two  hoiir^  is  another  good  reineilv. 

Tne  salicylate  of  siHlinni,  Ihe  ben/^nate  of  s<Hniim,  and  the  chlorate  of 
pOtiMh  are  also  m-ouunended,  but  the  .silver  solution  is  so  much  superior 
to  either  of  the  other  remedies  mentioned  that  it  should  he  use<l  in  nearly 
all  cases  to  the  exchision  of  the  other  remedies. 

k  laxative  followe<l  by  a  saline  cathartic  should  be  given  early  in  the 
course  of  llie  disease. 
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If  there  is  a  liistoi7  of  repeated  attacks  of  acute  lacttnar  tonsillitis, 

the  tonsib  slioiild  Iw  removed  hy  complete  di-ssts'tioii  diirinn  thr  intmal 
between  tiie  attacks,  'lliis  procedure  alone  offers  a  eon-slderable  hope 
of  permanent  relief  from  the  attacks  and  ilieir  more  serious  comp'icaiions 
and  sequclie. 

VINCENT'S  ANGINA' 

Syiionyill8.^l^Icerative  tonsillitis;  pseudomrniliranous  anpina. 

Etiolo^. — Since  Vincent  de»<Tihet]  m  .spirillum  a.sMM-iated  with  a 
ftisironti  i>acilhi^  fnniid  Jii  certuin  forms  of  nlrerativc  loiii^illitis.  llie  cttn- 
diiion  lias  been  culled  \'incent's  Angina,  'llic  disease  is  most  fri-tjuently 
found  in  yoimg  persons,  tlion;;li  it  iKmra  often  in  lliose  of  middle  and 
later  life.  .\  dcUililatwJ  state  of  health,  local  irritative  lesions  in  the 
mouth,  smli  as  decayed  teeth,  inflanicrl  (jimis.  and  oral  nnclranliness. 
favor  the  development  of  the  disea^ie,  wliich  is  hy  no  means  an  nneuiiinion 
one. 

Pathology.  —The  le^siorLs  eoinmonly  involve  one  tonsil,  iistmlly  al  its 
upper  part,  may  spread  to  the  soft  palate,  the  other  tonsil,  the  pharynx, 
or  the  jinms,  It  mav  even  spreatl  tn  the  Ifirvn\  or  trachea,  lus  in  a  case 
rejjortHl  l>y  Hrm-e.  Karrel  rejHirtnl  a  ca.se  in  a  man,  aged  fifty  yt'-ar«, 
in  whom  the  lesion  involved  the  tonsils,  pharv-tix.  and  larynx.  Tlie  mem- 
bmne  eoverinp  the  patches  is  a  pseud omenibrane.  and  is  formed  hv  the 
necrosis  of  the  superficial  layers  of  the  mucous  membrane,  not  by  exiwla- 
tion.  The  patches  are  of  a  yniylsh -white  color,  surrounded  by  a  red 
inflatneti  areola,  but  separainl  fntm  each  ullier  by  healthy  lisswe.  On 
removal  of  the  membrane,  wliich  is  f^ranular  and  cheesy  in  consisteney, 
an  ulcerative  area  is  ex|>osedf  var>*in(j  itt  extent  ami  depth.  The  ulrer- 
iiE*il  areiis  Met**!  freely,  and  are  soorv  eovcrtsj  by  n  new  membrane.  The 
ulceration  at  times  is  veiy  destructive,  destroyinpf  the  whole  or  portion 
of  the  tonsil,  and  invades  healthy  tissue.  T.  H.  Halsiead  removed  the 
tonsils  from  a  yonnj^  girl,  aged  twenty  years,  several  weeks  foUowing 
the  apparent  cure  of  a  slight  attack  of  Vincent's  nnpina.  The  woiintl 
liecuine  inuuf^liutely  infe(.'ted,  the  pseudoniendirane  exleialing  H4'n)s.s 
the  ''ofi  piilnte  and  nvala.  The  patient  suffered  ven-  great  dvsphagia 
for  three  week.s,  and  some  dyspnea  for  a  few  <lays.  The  uvula  sloughed 
off,  and  there  was  ilecp  ulceration  of  the  soft  palate.  The  charaeleristic 
fiisifiirni  bacillus  und  spirillum  of  \'ini-ent  were  present  thmughout  in 
large  numbers.  In  one  of  my  eases,  a  physician,  aged  thiriv-eight  years, 
the  fiisironn  hHcJIIus  and  spirillum  were  present.  aiKl  the  svmptonix 
had  been  present  for  two  months.  Tlie  membrane  covered  the  upper 
portion  of  the  left  tonsil  and  pillars  of  the  fauce.i.  It  yield"!  in  one  month 
to  the  local  appliciition.s  of  a  H)  percent,  extract  of  silver  .lolntion.  Iodine 
did  not  .seem  to  affect  the  ca.se  favorably.  Immediately  after  tlie  cesisa- 
tion  of  the  .symptoms,  the  tonsil  waa  enucleate^l  by  dissection.  ASwt 
the  lapse  of  three  months  there  was  no  recurrence. 

<  The  Kutitor  U  indebted  to  Dr.  T.  H.  HablaMl  tor  oiKb  «l  Ibo  dua  m  VtneeM's  *a|^nA, 
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The  micmswipic  rxaniination  of  a  fresh  smear  taken  direrUy  fmni  the 
nicer,  or  a  Ser-tton  of  the  psrmlomcmhrane,  slaim-d  with  I>oeff!er's 
nielliyl  IjIuo  ur  fudisiii,  .show  a  fusiform  baiilhis,  twice  as  l(»iig  its  wide, 
pointed  at  the  ends,  and  with  this  a  spirillum  forming  a  network  around 
the  bacilli.  The  .spirillum  is  10  to  20  mm.  in  lenf^tli.  This  hein^  the 
onlv  fusiform  bacil!u>  otfurririf;  in  the  nioutli,  is  readilv  recognized  when 
found  associated  with  the  spirillum.  As  yet  these  hartcria  have  not 
been  ^Town  on  any  known  culture  media. 

Disgnosia.— llie  <nafinosis  is  made  positive  by  the  discovery  of  the 
typical  Vifent'.s  bacteria,  the  fusiform  iMicillus  and  spirillum.  L'n- 
qucslinnablv  many  ca-vs,  occurring  in  both  children  and  adults, 
s«s()ected  of  iieing  diphtheria,  but  m  whom  I/oefllcr's  liacillus  is  not 
f(tund.  are  cases  «f  Vincent's  angina.  Hmli  suspected  cases.  In  whom 
(he  culture  us  negative  for  diphtheria,  .should  be  examined  for  Vinccnl'.-i 
angina.  The  same  may  be  said  of  doubtful  ca.ses  of  .su.speclrtJ  ."iyfihili.s, 
lx.lh  in  the  .sccondnn,-  and  tertiary  stage.  An  examination  of  a  smear 
wonhl  clear  up  the  diagno.sis. 

Differ«nti&l  Diagnosis.— The  disease.*  usually  confounded  with  it  are 
diphtheria  and  syphilis.  Many  cases  of  what  are  called  "  ulcerative  .sore 
throat."  (Ttingrenous  tonsilliti.-i,  are  in  reality  Vimenl's  angina. 

Symptoms.—  The  usual  symptoms  arc  of  a  .■subacute,  or  mild  ton.'iil- 
litis,  headache,  general  malaise,  chilly  sensations,  temperature  varying 
from  normal  to  102.o°,  'ITiere  maybe  no  coii.'siilutional  disturbances. 
llie  patient  complaining  only  of  more  or  less  pain  iu  swallowing,  or 
he  may  have  di.-^overed  the  yellowi.sh  palch  on  examining  his  thri:>at 
with  a  mimor,  lje<'ause  of  a  .slight  feeling  uf  disccmifort.  .Again,  the 
mrmptoms  are  nio.st  violent,  great  pain  in  .swallowing  or  talking,  brealli 
fetid,  more  or  less  gastric  disturbance,  submaxillary  and  ccnical  glands 
enlarged  anil  lender.  The  ulcer  niay  l>e  single,  or  the  membrane  may 
spread  like  dij^hllieria  and  :l-<  rapidly. 

'Hie  disease  is  acute,  subacute,  and  often  l>econies  chronic,  the  ulcers 
persisting  f*>r  weeks  or  monlh.s.  One  attatk  is  likely  to  lie  followed, 
months  or  even  n  few  years  later,  by  a  recurrence. 

Prognosis.— While  miwt  attacks  are  m(>re  or  less  mild,  the  patient 
suffering  oidy  local  discomfort,  the  disease  tends  to  persist  for  several 
wwks,  an<i  recurrence  may  occur  at  any  time.  Complications  are  seldotn 
troublesome,  and  a  fatal  'wmc  is  not  to  Iw  e.\j>e(ted  mdcss  the  laryn.\  or 
Inirhca  becomes  invarled  in  a  child. 

Treatment. —  Local  treatment  is  of  most  impohnnee.  The  galvano- 
cautery  and  chemical  cauteriKing  agents  have  been  used  withmit  much 
success.  'Ilie  tincture  of  iodine  applied  to  the  ulreniterj  area  several 
times  a  ilay,  tlie  application.-i  being  limited  to  the  ulcer,  is  probably  the 
|je>t  lot^l  agent  for  destn>ying  the  bacteria  and  promoring  lu-alinK. 

A  U)  per  cent,  solution  of  nitrate  of  silver  and  a  '-.Hi  grain  to  I  ounce 
solutionofzincsiilphate  are  also  recommended.  Imleed,  I  haveoI»Iained 
better  results  with  this  remedy  than  with  itHline.  (See  case  cile*J  under 
Palholog)*.)  Moutli  washe.«,  such  as  .Seiler's  solution,  or  a  solution  of 
cldomte  of  potash,  ore  ailvantagcous.     Most  relief  from  the  pain  in 
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swallowing  will  t>e  oHlainecI  fmm  the  use  of  onhc^orm,  in  powder  or 
tablet  form,    (leiieml  tonic  treatment  is  indicated. 

To  prevent  hifecting  others,  drinking  and  eating  ulensits  should  I* 
sterilized  ami  kept  sepuraie.  Sputiini  aiHJ  inuiilli  di.seltarge»  nlioiild  1« 
burned.  Following  tJie  attack,  local  disease  of  the  mouth  and  teeth 
.shonid  be  attended  to,  but  operative  work  had  best  l>e  postponed  until 
making  sure  by  the  microscope  of  the  abseuce  of  the  specific  bacteriA, 


CHBONIO   LACUNAR  TOHSIIXmS 

Deflnitfon. — Chronic  lacunar  tonsillitis  is  characterized  br  the  pres- 
ence of  caseous  material  composed  of  layers  of  des(|uumated  epithe- 
lial t^Ils  enclosing  cholesterin  cn'stal».  fatty  matter,  leukocrtes,  niicro- 
oi^nisms,  and  orcnsionally  calcareous  dcpiwiis.  'Ilie  masses  vary  in  size 
fruni  that  of  a  grain  of  wheat  to  that  of  a  small  bean.  The  crypts  tnost 
often  involved  are  those  which  open  into  the  supratonsillar  fossa  and 
those  covered  by  the  j>lica  tonsillaris,  for  the  reasons  alreudy  pven 
in  the  Clinical  Anatomy  of  the  Tonsil.  'Hie  tonsil  may  or  may  not  be 
hypertrophietl,  though  it  is  genenilly  in  that  i-omiition. 

Etiology. — One  of  the  chief  causes  of  the  disease  is  the  retention  of 
the  desrinamated  epithelium,  liacteria.  and  dciiri-!  in  the  crypts,  wliicfa 
in  turn  i.s  clue  in  part  to  the  anatomical  Itarriers  nffordeil  by  the  plicff 
supratonsillaris  and  tonMllaris.  In  addition  to  this,  there  Is  a  <iise«5ed 
condition  of  the  epithelium  lining  the  cn.'pts,  due  to  prenous  acute 
inflammations.    This  disease  usually  occurs  in  adults. 

Symptoms. —The  .subjective  symptom.^  are  not  usually  severe  in 
ehanicter.  Tlie  patient  may  complain  of  pain  upon  .swallowing  saliva, 
but  not  upon  swallowing  >*olid  foot]  ( Mali).  Neuralgic  piiiiis  sometimes 
slioot  towani  the  car.  .Some  pnticni.s  have  die  sen.salion.  lasting  pej4iaps 
for  (miy  a  niiuute  or  two.  of  a  foreign  body  IiKlged  in  the  tonsil. 

The  objective  symptoms  are  more  marked  and  characteristic  tliao 
the  subjective  ones.  The  patient  coughs  up  the  casei>u.s  masses,  which 
have  a  fetid  wlor,  and  he  consult.^  a  physician,  who  upon  e.\aniination 
notes  the  fetid  breath  aTid  the  yellowish  masses  in  tne  cr^-pts  of  the 
ton^ul.  Upon  exerting  prc-s.sure  upon  the  toM.siI  with  u  Hat  instniment 
the  caseous  tnaxscs  are  fnnTd  from  the  crypts.  If  they  arc  full  to  over- 
flowing, tlie  yellowish  spots  appear  at  the  mouths  of  the  crypts  much 
as  they  do  in  the  acute  form  of  the  disease. 

The  tonsils  are  u.sually  enlat^d.  and  are  often  greater  than  iJiey  appear 
to  be  iip<m  superficial  examination,  as  thev  are  covered  bv  the  plica 
triangularis  and  plica  supnilon.sillaris:  itidtifl,  some  of  the  largest  tonsils 
I  have  ever  removed  were  thus  (-X>ncealed  from  view.  The  plica  tonsil- 
lari.s  is  not  an  "adhesion"  or  inHammalory  product,  a.i  some  authors 
state,  Uut  is  un  embrvologieal  structure,  a»  slated  in  the  section  on  the 
Clinical  .\natomy  of  the  Tonail.  When  the  anterior  and  median  surfa*-- 
of  the  tonsil  an;  ctnuplelcly  rovereiJ  by  an  unusually  Urge  plica  tonsil 
laris,  the  mouths  of  the  crypts  cannot  be  seen  without  a  throat  uirror. 
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or  putting  the  patient  "on  the  gag"  (Pytichon).  By  resorting  to  the 
hiiier  of  ih«vsc  oxju-ilit-nls,  the  tonsil  is  rotated  fonvan!  so  ihat  tLs  mcitian 
surftti-o  may  Ih'  mimi  l>y  direct  ins)>ection.  A  blunt  ton.sil  liook  iiitrc»- 
tlticed  into  the  cr\pls  or  iislo  the  [tot-koi  fomn-"!  by  the  union  of  the 
plira  lonsillarjs  uilfi  the  tonsil  will  rfiiiovr  the  rH.siiiiis  (ihigs  and  develop 
ihe  fetid  o<Jor  to  its  full  extent. 

Oecusioiially  the  mouth  of  n  tript  itecnmes  closed  hy  inHammatory 
adhesions  (caseous  eneysti,  and  the  vetlowi^iih  eolor  shows  through  the 
Uiin  tnembrnnous  cuvpriiif;  nver  thi'  mouth  of  the  rrypl. 

A  toiLsil  thu.s  alTeeted  is  suhject  to  acute  exaeiTlMttioiis,  ^rn'raJly 
of  a  mild  type,  Ihe  mucous  niemhrnne  l«?coininp  sliglitlv  rctldenetl. 
There  is  also  some  sorene.'is  u[him  swallowiTig.  The  temperaturi'  is  but 
little  elevated  and  altnu-ts  nu  alteiitjoii.  Tlie  patient  sometimes  com- 
plains of  slijiht  hiiskiness  of  the  voice,  and  has  fits  of  coiijrhinjj  which 
result  from  the  local  irritation  of  the  lonsil.  I>urinj;  these  attacks  he 
often  couglis  tip  the  ca.'woiis  masses.  'I'lie  repeated  removal  of  the  piufis 
ntTonlK  some  relief,  and  their  lendcin-y  to  it-'fonn  is  diministiixl.  thou^l 
a  cure  liv  t)iis  pnK-eilurtr  does  not  often  occur. 

Treatment. — If  the  symploms  annoy  the  patient,  and  recur  at  fre- 
quent intervals,  or  if  the  patient  has  had  rlieumati.sm.  enlar^ged  glands 
in  the  nwk,  or  other  evidences  of  inft-etion  in  a  remote  part  of  llic  hmly, 
which  may  reasonably  be  assi^neil  to  ah^urption  tlinmgh  the  ton^^ils, 
the)'  should  f>e  removol  In  (heir  entirety. 

Slitting  the  cr\-pt  walls,  followed  hy  the  applieaiion  of  a  20  per  cent, 
sohilion  of  trichloracetie  av'nl  or  of  strong  wjliition  of  iodine,  has  been 
strongly  advocalcil  by  Kautfmnnn  ami  !lolIingi-r.  Personallv,  I  <lo  not 
rei-onimenfl  this  nioile  of  trfnilmenl,  as  it  is.  at  the  hi'.st,  a  makeshift  and 
faiU  tu  meet  the  fundamentiil  ntjuirenients  of  the  condition.  The  tonsil 
rrypis  an'  diseas^Yl,  chrrmicall^y  infi-cleil.  and  have  a  tendency  to  continue 
in  a  diseased  slate.  'Ilie  ralional  pnicwliire  i^,  liierefore,  to  remove  tlie 
Inn.'ul  coinpletelv,  preferably  with  lis  capsule  intact.  (Vot  a  descrip- 
tion of  the  operation,  see  Surgen'  of  the  ToiLsils.) 
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Small  ([uanlities  of  calcareous  or  gritty  particle!!  are  often  fouml  in  the 
centre  of  the  caseou.s  plugs  filling  the  crj-pls  of  the  tonsil  in  chronic 
lacunar  tonsillitLs.  'Iliey  sometimes  become  quite  large  and  fill  the 
crv'pts.  an<l  arc  known  «s  eah-uli  of  the  lonsil.  The  etiology  is  not  clear 
beyond  the  fiu-t  that  they  an-  usually  found  in  tonsils  affcclwl  by  clironie 
inflamnrntion. 

SyzuptODU.  The  sATnptoms  are  identienl  with  tho.scof  chronic  lacuiuir 
tnosillitis  with  caseous  plugs  in  the  cri.-pls;  that  is.  there  are  recurrent 
nttacks  of  mild  tonsillitis  with  redness,  which  is  especially  marked  an>und 
the  atfrt-it^I  crypt.i. 

Treatment.-  The  rreatmcnt  coimsts  in  the  removul  of  the  calculus,  or 
Uie  removal  of  the  tonsil,  as  in  chronic  lacunar  ton.silliiis.    If  the  calculus 

20 


Digitized  by 


oogie 


402 


THE  PllARY.VX  AND  FAUCES 


is  not  easily  discngajred  from  the  rrvpt,  un  im-ision  of  llic  wall  of  the 
prypl  facilitales  its  removal,  i'uiii  may  he  uhvinlcd  liy  injwiin^'  u  4  per 
cent,  .siilution  of  cocaine  tnto  the  sulKitance  of  tlie  tonsil  in  ihr  region  of 

the  caloiiliis. 


PHLEOMOHOUS  TONSILLITIS  AND  PfRITONSlLLITIS  (QUIHST) 

Phlegmonous  tonsillitis  \s  an  acute  abscoss  wilhin  the  sulMtaii 
of  the  tonsil,  wheTvns  peritonMllitis  is  an  acute  ahsc(^^  in  the  peritunsilUf 
tissue,  'riic  prncr-SM-s  iiiv.  the  saiiii-.  hut  (lie  lix-iiiiou  of  clip  punilent 
acc-ituuilatlon  is  dilTcreut.  Peritonsillar  ahst-css  or  pcritonsillilla  i^fjuiiisyj 
is  niueli  more  ronnuon  than  phle^momms  tonsillitis. 

Etiology. — The  causation  U  aUuit  the  same  as  that  jriven  under  oeute 
lat-uniir  tonsillitis.  Periinnsillilis  ((piinsv)  pnihahly  results  from  an 
infection  of  tlie  er\'pt.s  ia  the  supratonsillar  fossa,  wliieli  are  large,  fJit- 
like  cftviiics  wiOi  irrrgirlar  outlines,  and  which  are  in  intimate  reIntiot>- 
sjtip  witli  the  postericir  ainl  outer  as|>e<;t  of  the  tonsil.  Tht'  diseiis^  is 
conuiiou  iTi  vouri;:  adults  and  rare  in  <Iiildn,'n. 

Symptoms. —l'lile<;ruouous  tonj^illitin  is  more  rare  and  less  scvcrr 
than  peritousillilis.  Otherwise  the  symptoms  are  mucli  the  same.  'Hie 
onset  of  the  peritonsillitis  is  (rradual.  though  there  may  have  l>ccn  a  pre- 
ceding acute  lacunar  tonsillitis,  with  its  sudden  onset  and  severe  symp- 
toma.  '['he  (cmperature  rarely  exceeds  99®  or  (00°,  whereas  in  acute 
tonsillitis  it  uftun  risi*s  to  Mi'V. 

The  pain  profrressively  inerejise-f  witli  the  extension  of  the  piirident 
aecnmiiiation  until  ii  is  almost  unbearahle.  Tlie  niusclcs  of  mastication , 
are  cnrroachcil  upon  hy  the  alxseess,  hence  the  j)aticni  has  the  preatert' 
difficulty  in  opern'rij;  the  mouth  sufficiently  wide  to  permit  uf  an  examina- 
tion of  the  throat.  Swallowing  becomes  dtifienill  and  painful.  Tltc 
diseu£e  is  usually  limited  to  one  side.  Tlie  saliva  dHl>bleJ$  from  the 
month  and  forms  one  of  the  charaeteristie  symptoms.  I^ateral  move- 
ment of  the  head  prLnhices  |»iin  on  account  of  the  inHltration  of  the 
tissues  of  the  nedt  in  tfie  rejrion  of  the  tonsil. 

Thick  visciJ  secretion  forms  in  the  throat,  and  it  is  with  the  greatest 
difficulty  that  the  patient  succeeds  in  remox-ing  it.  The  tongue  is  jieavily 
coater)  and  the  breath  fetid.  Breadiing  is  interfen^l  with  on  aec<iunl 
of  the  swollen  mucous  and  subinueoiis  tissue  of  the  pharynx.  The 
patient  has  an  anxious  expression  of  countenance.  iJuring  sleep  he 
often  has  sulfocative  attacks  which  awaken  him.  Ivanngead  dyspnea 
from  extension  of  the  e<Iemft  to  the  laryngeal  ti.-yiue  is  fortunatelv  rare. 

Objective  Symptoms.-  Ai  the  onset  there  is  slight  redne.is  and  swellinji 
Upon  one  .side.  Hulh  tonsils  are  rarely  alfetted  iit  tlie  same  time.  If 
both  are  RfTecled,  (he  setimd  usually  begins  as  the  first  subsides.  If  Iiolfa 
are  affected  at  once,  the  sulTocatJie  synipl(»ms  are  more  severe  and 
alarming.  As  the  disease  progresses,  die  redness,  lendeme.ss-,  pain,  and 
swelling  incrca.se  in  severity.  If  the  ab.scess  is  in  the  tonsil,  it  is  pushn] 
toward  die  tacdian  line  or  even  beyond  it-    If  the  abscess  is  in  the  peti- 
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tonsillar  lissiie,  the  swelling  often  appears  to  I)c  in  the  region  of  the 
upper  portion  of  (he  anterior  pillar.  As  ii  niatler  of  fuel,  ihe  uppurent 
swelling'  ill  (his  n-uivn  is  often  the  anterior  lM)nJer  of  Uie  tonsil  projected 
Bj^ainst  the  pillar liy  the  pus  behind  the  tonsil.  Incisions  in  this  region 
often  fail  to  reach  the  pus  cavity  for  ihis  rea.son;  that  is,  the  incision  is 
carried  direclly  into  the  tonsil  inslend  of  into  the  pus  cavity  (i(itsi<le 
of  the  ton-sil.  If  the  depth  of  the  inci>ioii  is  carried  beyond  the  outer 
border  of  the  tonsil,  the  pus  will  be  nwirc  often  foun<i.  It  should  be 
rvmemherud  that  the  anterior  third  of  the  tonsil  projects  furwanl  IwneatU 
(he  anterior  pillar;  hence,  in  inHkiiig  an  incision  tlinnigli  the  HUlerior 
pillar  to  eva<-nate  the  pus,  it  should  be  made  for  enouy-li  unleriorly  to 
escape  the  anterior  tmnler  of  the  tonsil,  and  should  be  directed  in  an  out- 
ward and  a  backwanl  direction,  outsi^ic  of  the  capsidc  of  the  tonsil.  If 
these  anatuiiiicui  facts  arc  liornc  in  mind,  (he  anterior  incision  will  nearly 
alwavs  evaluate  the  pns.  If  a  [)o.slcrior  incision  is  to  be  made,  it  should 
be  directe*!  nulwani  thronyli  the  |W\sterior  pillar,  or  in  it«  imtnediate 
vicinity,  as  the  pus  [>ocket  often  extends  ptxsteriorly  to  the  tonsil. 

'Hie  soft  [wdnte  an<I  uvula,  as  well  as  the  phaiyngeul  mucous  mem- 
brane, are  t^  and  edematous.  The  re^on  of  the  tonsil  is  of  a  deep, 
diiskv  red  color.  ']'hc  crypts  arc  *iftcn  tilled  with  a  pnlj>-likc  ilchri.^ 
wht<4i  wa.s  pnilNilily  the  oriyiiiul  souiveof  infection.  TJie  infccttoii  does 
not  oriji^inate  in  the  pcriton.<;illar  ti<v;iie,  but  in  the  stipm tonsillar  cn'pts 
of  the  tonsil. 

Digital  e\aniiimtion  of  the  ton.sillar  rt^ion  idiows  more  or  le.'*^  distinct 
fluctuation.  The  ftK-al  centre  of  flnctujitii>n  i*;  sonictitm-s  Im-aicd  .ihout 
one-ipiarter  of  an  inch  external  to  the  free  Irfinlcr  of  tlic  anicrior  pillar; 
at  the  junction  of  the  upper  third  with  the  middle  third  of  ihe  tonsil ;  or 
it  may  lie  posterior  to  Ihe  tonsil. 

'i"he  duration  of  the  di-seasc  embraces  fnjin  five  to  fourteen  days  when 
ollowed  to  run  its  course,  though  it  may  extend  over  a  longer  period. 
The  termination  is  marked  by  the  spontanetius  or  artificial  di.^'harge 
of  fetirl  pus.  WTien  the  di.scharg«>  h  spontaneous,  it  u.sually  takes  place 
tlirough  the  anterior  pillar,  though  it  occasionally  occurs  thmugh  one 
of  the  crypts. 

Complications  and  Sequelse.— f'omplicitinns  ami  .seriuelic  an-  rare. 
Casta  are  on  reconl,  however,  in  which  die  following  conditions  were 
present: 

(a)  Fdema  of  the  glottis  From  Ihe  dnwnwani  extension  of  (he  process. 

(6)  Sirangulfttion  from  the  spontanetius  niptun-  of  the  abscess. 

(c)  iriceration  thrombophlebitis  of  one  of  the  large  veiii-s  of  tlie  neck. 
'  (d)  Ulceration  of  one  of  the  targe  arteries  in  the  subnia.\illar\'  region. 

(fl)  Chronic  i>erilonHilliti.s  witli  an  intermittent  How  of  pus  (Ball). 

(f)  Encysteil  abM•e^>^  in  the  tonsil. 

Treatment. — The  Onset. — If  the  case  i.s  seen  early  when  infillratioii 
and  redness  of  the  mucous  membrane  and  the  deeper  ti.s.snes  are  present, 
hut  no  pus,  cold  applied  in  the  mouth  or  externally  at  the  angle  of  the 
jaw  diminishes  the  pain,  and,  indeisl,  may  abort  the  attack.  Cold  may 
be  applied  internally  by  meaus  of  ieed  gargles  or  by  sucking  cracked 
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ice.  It  should  be  applirH  cxtemnlly  wiih  a  Lcilcr  roil.  It  .should  be 
Itorne  tii  rniiul  that  i-ulil  uppliciitioiis  arc  indic-uted  in  the  enrly  sta^ 
of  at-iite  iiifiamtiiation,  wlirreas  hot  applications  nrc  iiidir-alrti  in  the 
later  Htagys.  In  very  aciilf  iiillaiiimatiuii,  proliferation  ami  lot-ai  k-iiko- 
cvtosis  are  active;  whereas,  in  the  later  --^tage,  eell  proliferation  and 
IfK-al  Ictikocytoais  are  lessened,  though  the  praliferaled  eells  retniiin 
permanently;  hence,  heat  is  indicatetl  to  increase  the  leiikoeytosis,  as 
the  lvniphoe}'te.s  are  neenlpd  lc»  fk-ar  tip  llie  inflammatory  pnKhjcIf;  and 
the  polviiueiear  leiikocvtcs  to  destroy  the  haetena. 

I'ain  may  he  reJievcd  by  the  inhalation  of  hot  vapors  or  steam,  or  by 
the  appliealiun  of  hut  poidlire.s  or  a  hot  I^'iler  coil  to  the  tieek  and 
an]iflo  of  the  jaw.  IahkI  applications  of  cocaine  may  also  he  used  for  the 
same  purpose.  The  leiikodcsceiit  .")(W*  eaiKile-powcr  lamp,  when  avail- 
able, provides  an  excellent  mode  of  treatment.    'ITie  rays  of  the  lamp 
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should  he  applied  over  the  neck  and  angle  of  die  ja\v  upon  the  affected 
side.  The  lamp  should  first  fx'  moved  over  the  neck  a  few  linie.-*  at  a 
distance  of  six  iriche.s,  and  then  mow  slowly  for  ten  (o  thirty  nunutea  at 
a  distam-c  of  cifjhiecn  inches.  Such  treatments  will  r^'lieve  the  pain  and 
reduce  the  swellinj;  more  readily  and  certainly  ilinn  cold  appticalians, 
as  they  promote  the  reaction  of  inflammation  and  convert  the  puJisive 
into  an  active  con;;<'.sti(in. 

Surgficil  Traatmeot. — When  the  process  is  well  eslablished  the  e\'aoua- 
linn  of  (he  pus  is  imperatively  imiicaled.  The  point  of  the  incision 
{in  (|uin.'!y)  should  he  determinwl  I»y  the  hx'alion  of  prmchinp  or  flucHi- 
ation.  It  is  usually  in  front  of  the  nnlcnor  pillar  on  a  Ifvi-l  with  the 
junction  of  the  upper  and  middle  thirds  of  the  tonsil,  though  it  may 
be  in  the  posterior  pillar  or  tlironjjh  the  ton-sil.  Some  recent  writers 
have  advocated  the  posterior  pillar  as  the  most  favorable  site  for  the 
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incision,  whereas  most  of  the  earlier  authors  n^fomiiipiiil  tiie  anterior 
pillar.  As  a  inatlt-r  of  f»ct,  many  uf  the  faihires  to  evacuate  the  ptis 
thnnigh  tlie  anteriur  ineisioii  are  ilue  t*i  u  failure  tti  lake  inlo  ae(_-ount 
the  fact  that  the  tonsil  often  extends  forwaril  twneath  tlie  anterior  pillar. 
The  inrision  as  iisttally  marie,  therefore,  pcneinites  the  tooiul  inalend  of 
the  tis-sue  outside  of  it  (Fip.  2f)0). 

Thf  .luthor\t  Opemtron, — (o)  fnject  a  4  per  eent.  sohition  of  eoanne 
through  ilie  anterior  pillar  into  the  [H-ritoiisillar  tissue. 

(fc)  tjeize  the  anterior  portion  of  the  tonsil  with  forceps  and  pull  it 
mwiianwurd  and  forward  to  reverse  the  [jo-siiion  of  the  anterior  pillar. 

(r)  Make  an  incision  a1  the  jiiiictiou  of  the  anterior  pillar  and  the 
tonsil,  tliereliy  srpuratiiig  ihe  pillar  fmin  the  tonsil. 

(d)  intrmluce  a  Wmit  dissector  through  the  incision  and  separate  the 
capsule  of  the  tonsil  from  the  superior  constrirtor  muscle  (hcil  of  the 
sinus  tonsitlaris)  until  tlte  al)S(>ess  cavity  is  reiichetl. 

This  inellicM]  of  oper/itin^  can  never  fitil  to  evncnale  the  pus.  Other 
methods  are  inaccurate  and  are  often  attemled  wtl[i  failure. 


HYPERTROPHT  OF  THE  TONSIL. 

This  subject  is  closely  akin  to  cliniitie  htciiiiar  tonsillitis,  as  in  that 
«lisea.ie  the  tonsil  is  nearly  always  hypcrlntphieil.  Likewise  the  li\-prr- 
trophic  tonsil  is  nearly  aUvitys  subject  to  elimnic  lacnuar  inflarnnialion. 
Nevertheless,  it  is  practical  to  consider  li^ijertmphy  of  the  tonsil  as  a 
separate  entity,  as  there  lire  certain  fct'iicral  considerations  which  justify  it. 

Hvperlrophy  of  the  tonsil  usualK  lie-ins  iihout  the  second  year  of 
life  am]  continues  until  youn^  adulthood,  Inslaiices  have  been  notc<l 
in  which  the  balie  seemed  to  hnve  been  born  with  ciilarjji-d  tiinsils.  It 
is  therefore  occasionally  con^jcnitul.  While  the  hypertrophic  proeess 
may  continue  into  young  atliilt  life,  it  jienerally  cea.ses  to  develop  actively 
after  puljerty,  and  often  seems  in  undergo  an  atrophic  change.  The 
c-onnective-tissiie  element  develops  in  excess  of  the  other  structures,  and 
the  tiin-sil  liecomeri  Jirmerand  firmer,  ami  shnnk.s  on  aceoinit  cf  the  con- 
traction of  the  eoiuurctive  tis.sue.  'I'lie  dilTerence  between  a  child's 
tonsil  and  that  of  an  adult  is  thus  cvplained:  In  a  child  Ihe  enlargement 
is  due  to  an  increase  in  all  the  cellular  stnictnn-s  composing  the  tonsil, 
whereas  in  an  adult  the  connectivi-.ttssuc  cells  are  increased  in  excess  of 
Ihe  other  cellular  elements  i^hyperfilasia).  In  a  child,  the  tonsil  Is  soft 
and  smooth  in  outline,  whereas  in  an  adult  it  Is  often  nuieh  harder  and  is 
nodular  in  outline.  In  some  children  theTiypcrlmpliied  tonsil  is  .so  loosely 
attachetl  to  the  siuus  tonsillaris  that  it  can  be  easily  rt-nioved  in  its 
entirety,  with  its  capsule  intact,  with  the  tonsillotome.  In  others  it  is 
more  firndy  atlarhed.  and  the  lonsillotonie  only  remtives  the  superficial 
portion.  In  a  few  adults  the  tonsil  i.i  l<K>sely  attached,  though  it  is  oi-di- 
narily  more  firmly  attacherl  than  in  chihlrcji.  The  exact  size  of  the  tonsil 
is  not  always  .shown  bv  the  ortlinarv  examination,  as  only  the  super- 
Gcial  portion  (median)  is  visible.     The  greater  portion  of  the  tonsil 
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itmy  Ije  hulden  iH-iieitlli  die  anterior  pillar,  (he  plica  tonsillaris,  and  tlie 
]>\\va  suprakMisillaris.  Wilson  ha-s  sliown  bv  iht  rxaininntton  of  a  numl^rr 
of  omiavers  ttial  the  average  hcij;ht  of  the  tonsil  above  Uu*  luarjfo  jupra- 
loiislllaris  is  about  ^  Inch,  lleitce,  too  much  importance  shuiilil  not  lie 
attacliwl  to  thr  apparent  size  of  the  tonsil.  Ii  should  h<.'  pHl[>arrH  w-iih 
the  index  finger  throii^i  the  tnciiith,  and  its  bntinflaries  defiiiti)  ami  iLs 
movabilitv  (de^Tee  of  atlnchmenti  detcnninerl.  In  this  way  u  jL^rKMl 
idea  of  the  dej^ree  of  eiilargt-mait  and  ihe  case  with  which  ii  may  be 
removed  may  t)e  estimated. 

The  so-ealie<i  snbnierjjed  tonsil  fPynchon)  is  one  that  bus  undergone 
tibroid  chan^'es  and  is  hidden  behitul  ilie  anterior  pillar  and  tlie  jjliea 
tonsiUims.  l*y'"'hon  speaks  of  (he  pHf-a  ton.sillari-<i  as  "an  hypertrnphv 
of  tht;  frinr  bonJer  of  die  anterior  pillar,"  whereas  it  in  »  nonnal  structure 
appenring  In  embryonal  life,  and  in  some  of  tlie  lower  animab  dev-elops 
into  the  tonsil  itself.  There  is  no  iiiitsciilar  tissue  In  the  plica  tonsillaris, 
and  it  should  be  removed  vvidi  die  tonsil.  Wlien  it  is  left  in  place,  it  may 
form  a  pocket  or  pouch  where  food  and  other  debris  <'olleet,  and  is  the 
source  of  considerable  local  irritation. 

The  hypertrophic  and  hj-pertilaslic  tonsils  may  have  healthy  crt'pls, 
but,  n-s  a  ni\v,  the  rt;verse  is  true,  'Hie  lining  e))irlietiniii  of  sonic  of  the 
crj-pts  is  iisuullv  of  low  vitality,  often  liornilieti.  and  is  unable  (u  ri'>ist 
the  invasion  of  pathu^eiite  inierutir^'aiiisnis.  Dliritif;  the  transitional 
stage  between  hypertrophy  and  hyperplasia  of  the  tonsil,  hyperkeratosis 
of  the  eryptic  epithelium  may  take  ptaee  (hyperkeratosis  of  the  tonsil ). 
Tlie  U'[itiithrix  (inyeosis  tonsillaris)  is  an  adventitious  coniplieation 
and  not  a  disease  per  se  Hj.  H.  \A'uod).  The  hyperkeratusis  is  »  seif- 
limiled  condition,  ami  usually  disappears  spontaneously  in  from  one  to 
three  years. 

If  an  h^-pertrophied  or  hi-perplastic  tonsil  gives  rise  to  untoward 
local  symptoms,  to  constitutional  disturbances,  or  to  local  morbid  lesions 
in  remote  portions  of  the  btKly,  it  should  Ik-  removttl  in  its  entirt*ty, 

Treatment.  — Pallliitivo  treatment  direeted  toward  (lie  removal  of 
the  caseous  plu^s  fmra  the  cr\pts.  and  from  the  p<x.'ke1  formed  by  Ibc 
union  of  the  plica  tonsillaris  with  the  lonsil,  may  In-  instituted  when 
f{>r  any  reason  mi  operutioJi  cannot  be  perfoniieil.  'J"he  ineisiuu  of  the 
erii'pt  walls  and  the  application  of  acids  or  iodine,  as  advoeate^]  by 
KaulTmann,  Hall  and  others,  may  al.so  be  tried,  but  the  Ltest  results  are 
obtained  by  (he  complete  removal  of  the  tonsil  wiili  its  capsule  intact. 


HYPERKERATOSIS  OP  THE  TONSIL;  MTCOSIS  LEPTOTHRICIA 

Aci'^rding  to  Dr.  (leorpe  H.  Wood,  hyj>erkeratosis  of  the  ton.sillar 
tissues  of  the  throat  is  a  disease,  or.  better,  a  eondititm,  ehararteriaeti  by 
the  appearance  of  iiuinerou.s  white  projections  not  only  from  the  erypUj 
orifice^  of  the  tonsils  projier,  but  also  fnmi  the  orifices  of  the  Ivmph 
follicles  on  tlie  posterior  and  lateral  pharyngeal  walls  and  on  the  lateral 
glosso-epiglotliuean  folds.    This  condition  docs  not  ocfur  on  portions  of 
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the  throat  where  there  Is  no  lymplioul  tissue.  The  lyniphoul  tissue  of  the 
upjMT  resiiiralorv  Iraet,  however,  is  m)  uhi(|uit<ius  that  iH-K-nsiormlly  we 
may  see  the  little  while  projeeiiyiis  on  almost  any  part  of  the  nmcosa.  In 
the  lar^  tnujurily  of  ch^h^  the  condition  is  liimtitl  (o  (he  fHiicial  and 
lingual  tvnijil^.  Thai  it  reafhe-n  it>  ;,'n'!ttf;-l  (Icvejopinent  oil  the  hase  of 
the  tongue  and  at  a  position  jnsl  behind  the  kiterai  jjlosscwpighrtttdean 
folds  aitii  the  posterior  part  of  the  inferior  poles  of  the  tonsils  is  due 
aimosi  enlirelv  to  meclianieal  reasons.  'Hie  eoiitmctions  of  the  nsiiselcs 
dining  swallowing  prevent  ffKxl  from  frnnung  in  intimate  eontaet  with 
thf  surface  of  thesf  parts,  an*l  therefore  perniii  the  projecltons  to  prow 
undi.'*turbed.  Although  Ihe  horny  tnalerial  is  quite  resistant  to  tmuiiia, 
the  bacterial  accumulations  which  fomi  the  greater  mass  of  the  projection 
are  easily  bni^^iwl  off,  so  that  the  size  of  the  growth  ia  much  greater 
where  it  is  protected  from  mechanical  di>>turbatice5. 

Fto.  »l 


HylKrkrtwUaia,  drnwinc  th*  tyiiiral  a|ip«ir;iiirc  Ufiitn  lin>  pow«r.  Th»  hortiy  maM  i*  cnivinc 
froDt  B  Mxnpanuival)'  uniaD  mu  i>f  ili*  prypinl  •piih<>liiiDi.  arnf  ihe  |i1uK  iih»tr«  ili*  unVamty  fruyios 
at  iuxhw;  a,eT7RtaImitlwlium:6.  lioR)yiDiitrriiU:c.  inMMvolbiicienik:^.  tolUclM.    iWoodJ 

The  symptonu  caused  hy  this  condition  of  the  throat  arc  cither 
entirely  wanting  or  verj'  slight,  and  are  due  for  the  greater  part  to  the 
local  irritation  canst^l  by  the  hard,  homy  plug.  If  they  project  from  the 
l>a.se  of  Ihc  tongue  so  a«  )o  (v»ine  in  coniacl  wirh  the  e]>ig!o(Eis.  there  is  an 
irritating  tickling  sensation  which  f-ausfs  it  hacking  congh.  If  they  are 
so  placed  as  to  be  conipreised  during  the  act  of  swallowing,  they  may 
give  rise  to  a  slight  pricking  pain. 

f  Jceasionaliy  among  llie  ri<^h  and  ^Tiriotis  bacterial  flora  which  grow 
in  such  hixurianee  on  this  hurny  material,  then-  may  hirk  a  germ  pos- 
sessed of  more  or  less  pathogenic  power,  which  may  set  up  an  accom- 
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paiiytnj:  inflammatory  reaction  in  (he  tonsi!  or  surrounding  structures. 
Ilencc,  the  relation  which  some  i>hser\'er!i  have  notieed  between  arute 
luiisillitis  and  this  disease. 

Dr.  Wood  also  .shvs  that  to  undersiand  correctly  the  pjithologj'  ami 
the  etiology  of  lacunar  hyperkeratosis,  we  most  turn  our  attention  for 
a  few  moments  to  the  anatomy  of  the  normal  active  tonsil.  'JTie  tonsil 
consist.^  of  forir  cliii-f  cleinent.s:  the  iiinntTlive  tissue,  the  germinating 
follicles,  (he  interfoHiciilar  tissue,  and  the  cn-pts. 

1.  The  connective  tissue,  Ihal  is,  the  Inihwula  or  retiruUim,  acts  as 
a  supporting  framework  to  the  tonsil  siilwtance  proper.  'ITie  txabec- 
uUe  carry  blooiJ vessels,  nerve.s,  and  lymphalifs. 


Hypprkrnito<iui.  fuurUl  uniiiU.  ni»  >ih>i-iiii*ti  i*  (rum  a  tarn  Mhidi  bmi  Ixwn  t'lct>riM*l>  Intwlcd 
oilh  Bitti*«i'i.iiui.  'Jlicrv  Hrf  [inu'llfully  ■>"  i>ii('(u-'<r)(iiiiiuit8.  Ttir  btacli  vlHinins  U  'lun  to  iiiira4# 
of  Mlr«r  whtph  ha*  been  uMd  lu  iNutins  tba  pAtictit:  a,  latMt  eryptal  •pnfaolUun:  6.  kentoM) 
pi  UK.     (Wiwd,) 

2.  The  germinating  ntlhclej*  arc  the  centres  wherein  the  larger  niotlicr 
cells  of  the  leukocytic  group  undergo  karyokiuesis  and  form  young 
lymphoid  celU. 

3.  'Ilie  interfolticular  tis-suc  i.s  rnatic  up  of  lymphoid  cells  in  varimi.* 
stages  of  development.  'Ilic  cells  making  up  this  interfolli<'iilar  tissue 
dilEer  in  size  and  shape  acconiing  In  their  location.  They  are  greater 
in  nuniher  around  the  follicles,  and  show  greater  difference  in  their 
anatomical  conslnicttnn  in  the  iinnicditile  ni-ighlHtrliooil  of  the  crypt.t. 

4.  The  cr}'pt  of  the  tonsil  is  its  peculiar  and  most  cimriicteristic  struc- 
ture. It  consi.-jf.s  of  an  invagination  of  the  epithelium  from  the  surface 
of  the  tonsil,  which  has  undeigone  a  very  interesting  anatomical  diangei 
In  the  first  place,  the  subepithelial  connective  tissue  which  is  present  in  a 
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marked  dejjree  lieneath  Uie  surface  ppilfu'lium  disappears  as  soon  as  the 

epithelium  s(artj*  to  fonii  the  frypts.  This  permits  the  epithelial  cells 
to  r<>!iie  in  direct  rcinlin-t  with  the  Iviiiphfltic  stnic-tnrrs  of  the  Inn.sll, 
and  very  rrecjuently  it  is  inip(>5.-^i}»lo  to  distinguish  a.  dividing  line  Itelween 
the  epithelium  of  the  t-n-pt  and  the  interfuHifidar  tissue.  The  epithelium 
of  die  en'pt.  unlike  its  prngciiilor,  whieli  covers  Uie  surfnee  of  the  tonsil, 
dcH's  nut  fiirni  a  cuiiiiKict  uiihruken  barrier  or  proteclioii.  For  the  greater 
purl  of  its  extent  it  presents  an  intact  lire  only  one  or  two  or  possibly  three 
cells  in  thickness.  Towanl  the  parenchnna  the  epithelial  cells  show  a 
pPTuliar  eondition.  They  are  separated  from  each  other  hy  interjjo-vtl 
cells  varying  in  type  fn»|n  -sli^rhlly  t'lian;,'e<l  epithelial  cells  to  wcll-fnnncd 
lymphix-ites.  '1*110  eplllu-lial  cells  may  alf*«  extend  frruii  die  crypt 
into  Uie  tuiusillur  substance,  sn^estin^j  the  ramificalions  of  a  malignant 
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diMi  miilliiii  ul  It  1.01^1   i:lLvd  with  kcTAtput  Tiiiit«rinl  uid  hiH-icrin:    a,  IntMt 
vpiUMKum;  b.  boniifiHKl  ntlU:  r.  l>~ii>|>tiui>l  tmiin,    (^^ulHl.) 


epitlieliiima.  The  smaller  lerminal  iiivu^rinnliuns  of  the  eryjital  epi- 
thelium are  usually  solid  si)routs,  fretjuenlly  with  central  keraiosed 
cores.  The  lumen  of  the  erypi  is  forme<l  hy  the  subsequent  exfoliation 
of  die  keratosed  cells. 

*'Tumin(i  now  to  hvperkeratosis,  we  find  the  epilheiiiini  of  the  crypts 
showing  eharoeleri.stie  rhauRes.  In  hyperkeratosis  Uie  epitheliimi  loses 
lit*  rur<*fied  condition  and  lte<4)mes  orflinary  pavement  squamous  epithe- 
lium similar  to  llml  covering  the  surfiiees  of  the  tonsil,  except  tliut  geiier- 
■llv  il  does  not  show  the  connective-ti-SMU-  papillH-.  The  er^'pt  of  the 
tonsil  is  marknlly  dilates!  and  fillc^l  with  a  h(»rny  mas.*),  which  merges 
bI  various  p<Hnl.H  into  the  epitheJiuuj.  tbuujih  in  seetionsslained  withoosin 
and  diionin  there  seems  in  be  a  more  or  less  distinct  line  where  the  epi- 
thelial cells  become  keratosed.    'I'Ue  living  cell  has  a  nucleus  which  attains 
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with  thioniti.  and  its  protoptusin  i^i  of  a  purplish  colnr,  due  to  the  mi-\ed 
staining  with  eo^iti  and  thionin.  The  kvnilused  iii»tiTiul  stains  oiiK 
with  i-'osiii,  Hiid  is,  tluTcforc,  (if  a  hrijfht  pink  color.  Occujsimiuliy  iii  the 
kenttciid  iiiit&s  u  vt^ry  faintly  stained  luiclcus  is  found,  indiratin^  that  the 
maicrial  of  which  the  mass  consists  has  heen  originally  derive*!  from 
epithelial  cells. 

"Acconliiijj  to  the  mechanical  circumstances  tiy  which  the  ton.'^il 
is  siirmunderl,  the  fiorny  mass  l>ecomes  stKtner  or  Inter  hmken  up  into 
layers,  between  which  multiply  and  grow  or^nismsof  all  varieties.  'Wixa 
fraying  of  the  cr\'ptal  pliijj  nmy  take  place  within  the  cr\'pl  itself,  so  that 
the  rcsultitig  iis6ure:i  permit  tlie  bacteria  at  times  tu  penetrate  uimust 

no.  284 
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ITyp«Thentt«u*.    (>flM-w<-tinii  uf  Ibn  tcrininnl  |H>rliiHi  ol  ■  riyyA  abnwirw  ()ip  (M>cK«ntnr  anrnagt^ 
inMit  of  lliv  luyan  at  fa(irii]r  iii3i*-iUl  ituil  thf  «>|iilhi>lgiiiii.  whlfih  u  ■till  •<;MiaiitlMil  illMI)t«Bl«t«d: 

a,  npllbdium;  b,  lioroy  niBlerial  lu  crypu;  e,  lymphcid  \iM\K.    (HomI.) 


but  not  quite  to  the  living  epithelium.  Mytotie  figures  may  be  seen 
in  the  epithelium  at  different  phiirs,  tint  eNjieciHlIy  along  tlie  liopder 
toward  the  pan-nchyuia  uf  (he  tonsil.  Tlie  epidieliuiu  is.  tlieiWor^,  in  a 
state  (if  active  growth.  This  ei-centric  growth,  however,  which  results 
in  the  funuutioii  of  the  kcruloid  phig,  is  not  e>|ually  distributed  to  all 
parts  of  the  epithelial  lining  of  the  tonsillar  crypts.  Take,  for  instance, 
a  single  indivtdnal  cn-j^t:  it  portion  of  (he  epithelium  may  still  |>ersist  in 
its  nonnal  condition  of  pariiiil  disinicgration  without  a  di-«oernible  border 
line  lietween  it  and  the  tonsil  parenchyma;  in  another  part  theepitheJiiun 
may  exist  .-uniply  as  a  barrier  of  cells  with  a  very  (liin  layer  of  subepi- 
thelial connective  tissue,  and  again  in  the  same  er>-pt  we  may  see  the 
h^'perkeratusis  in  its  must  beautiful  and  eliuracteristic  up^iearance. 
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"This  change  in  the  epithelium  of  the  crypts  is  the  characteristic  patho- 
logical feature  of  hyperkeratosis.  Besides  this  there  are  generally  other 
changes  in  the  tonsil.  The  connective  tissue  extends  from  the  surface 
epithelium  for  some  distance  down  along  the  crypt.  The  follicles  are 
small  and  much  less  numerous,  and  the  surrounding  zone  of  lymphocytes 
has  become  comparatively  insignificant.  The  mitotic  figures  in  the 
follicles,  though  present,  are  less  numerous,  and  the  whole  aspect  of 
the  oi^n  is  one  of  suppressed  activity.  We  sometimes  find,  however, 
signs  of  local  irritation  in  the  immediate  neighborhood  of  the  crypts,  as 
evidenced  by  the  outwandering  of  polymorphonuclear  leukocytes  from 
the  capillaries  and  their  penetration  between  the  cells  of  the  cryptal 
epithelium.  This  irritation  is  easy  to  understand  when  we  consider 
that  the  crypts  contain  a  large  number  of  saprophytes  and  probably 
also  pathogenic  microorganisms  growing  actively  and  receiving  their 
nutriment  from  the  accumulated  keratosed  cells, 

"The  toxins  elaborated  by  these  organisms  must  be  absorbed  to  a 
greater  or  less  extent  by  the  tonsillar  tissue.  It  is  probably  due  to  the 
fact  that  the  cryptal  epithelium  has  become  an  impact  protective  barrier 
that  a  more  noticeable  reaction  is  not  a  common  result," 

Hyperkeratosis  is  a  condition  peculiar  to  young  adults,  and  is  self- 
limited,  from  two  to  three  years  being  required  for  it  to  run  its  course. 
Treatment  is  unnecessary,  though  if  the  horny  masses  cause  irritation 
they  may  be  removed  by  cauterization.  The  electrocautery  should  be 
used  to  destroy  them,  and  the  surrounding  tissues  should  be  penetrated 
until  only  healthy  tissue  remains.  From  three  to  four  masses  may  be 
thus  treated  at  each  sitting  at  intervals  of  one  week. 
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CHAPTER   XXIir 

SURGEUY  OF  THE  TON'SIUS 

It  is  being  more  and  more  recognized  that  the  complete  enucleation 
of  the  tonHJl  within  i(.s  ni]>siile  i.s  tlitr  moHt  .salisrarturv  iiu-tluMl  of  dealing 
witii  dii^eHs*.*!!  tonsils.  Il  i:^  li-iit*  thut  in  h  c-ertuin  niiinlHT  of  C'H«es  (he 
distressing  svinploins  yield  to  k-ss  radicii!  ineasiires.  such  as  iht?  upplini- 
Ijoii  of  the  caulen'  lo  tlie  crypts,  the  ineisiim  of  the  en  pis,  the  reiiuival  of 
the  rctflincil  dcliris  from  the  erypis,  iitwl  the  [Hirii:d  reiiiovid  of  the  tonsil. 
I  helievi-  that  IF  ihchc  eji,ses  were  ol>sprved  for  a  perimJ  of  five  or  more  years 
it  Would  i>c  found  that  the  tonsil  is  still  the  seat  of  disejised  priK'eas*'s  not 
unlike  those  present  before  the  opcmtiotis  lilnne  named.  In  iuldition 
to  die  disea.sed  eoiKlitiutu  it  uoulcl  aNo  I*  foiintl  that  ui  .soim-  tnstances 
the  Loiisillar  tissue  hml  grown  again,  oftentimes  in  greater  bulk  than 
Ijeforc  the  operation. 

If,  on  the  othoT  hand,  the  tonsil  is  removed  in  its  etttiretv.  with  its 
investing  tilirons  capsnli-,  (he  diM'aM.!!)  pnKt'.s^.s  in  ila-  tonsillar  fussu 
and  (he  tonsillar  tissue  will  never  re:-ur,  F.  K.  Hopkins,  in  a  n-view  of 
the  liteTaliin^  since  IHoH,  found  sevemJ  recordcvl  eases  of  recurn-rM-c, 
chieHy  hefore  the  year  IS70,  though  instances  of  recent  date  were  also 
citni.  IIi:i  conclusion  <oincid<'S  with  iIihI  of  Sir  Morrt-II  Mai-kenzie. 
Sir  Felix  Senion,  and  [In*  author,  ihai  reeiirrence  is  nearly  always  due 
to  ineoniplute  removal  of  the  tonsil.  L).  Braden  Kyle  expre^ises  the 
opinion  that  some  eases  of  apparent  recurrence  after  excision  of  tlie 
tonsil  are.  in  reality,  the  regn)wlh  of  an  adenoma,  (he  tonsil  having 
taken  on  that  ty|>c  of  fieniirn  iieoplastie  development.  \.  I,.  Wils«in  savs 
that  the  complete  removal  of  the  tonsil  may  he  follnwerl  hy  an  inflam- 
malorv  process  in  the  tonsillar  fossa,  but  that  suc-h  processes  will  not 
often  he  found  after  a  perifwl  of  two  years  sub.sequetit  to  the  o|>eration. 
Tuberculous  and  .specific  taints  no  doubt  cause  some  of  the  rifurrences 
after  tonsillotomy. 

It  seems  to  me,  therefore,  after  considering  all  the  data  ohlaiuahlr, 
including  my  own  experience,  that  many  of  the  conditions  heretofore 
reganle«1  as  ne<'essitatirig  oiity  muterization,  ira-isicui.  piiriial  penioval. 
etc..  should  be  o[>erwted  ou  by  the  complete  method,  whereby  iIm-  entire 
ton.iil  with  its  investing  hbrous  capsule  is  removiHi. 

Indirafwu9  for  Oprratiofr. — In  the  foHowing  |>amgraphs  it  should  he 
ivmemhercd  tliat  the  indications  stated  have  special  rieferenee  (o  the 
complete  operation  technically  known  as  tonsillecti>my: 

{a)  Nasal  r.itarrh  and  {h)  diseases  of  the  ear  arc  sometimes  true  illtli- 
eations  fop  tDnsilh-cfoiny.    Pynehon  says:  "  In  a  goodly  numlKT  of  (hose 
cases  applying  for  treatment  for  nasal  catarrh,  or  (or  car  di^^ease,  in  which 
1412) 


Digitized  oy 


Coogle 


THr;  SURGERY  OF  THE  TOKSILS 


413 


a  plainly  appiuvtit  liyptTtruphy  of  tlii>  faiicial  tun.siLs  (ioes  not  rxist.  It  will 
Ik"  fnuiicJ  upon  flctse  insjHH-lkin  tlmt  tluTc  is  present  a  (TrlHiii  degree  of 
ruueitil  fuiiu'**  wliii'li  is  niarkwlly  intTensttI  liv  cini'^iriji  tin*  patient  In  gag. 
Ainong  the  embelli.sliinent!*  of  tliiy  evervMJay  pietiir*.-  an  abnormal  faucial 
re<lnc*.-«  is ohscned,  priulimllv  iiuTcasiaj;  in  depili  of  t*oli)r  from  the  normal 
pale  pink  irf  the  Imvest  point  of  the  pharyiLx  <lisclose(l  by  the  use  of  t\\v. 
tongue  depressor.  There  will  also  he  ot>M'n-(iI  a  Icmlcncy  for  frotliy 
saliva  (o  lulhere  to  \hv  jjarLs."  Tlic  rcliiliijnshlp  Iietwern  nasul  ealarrn 
and  tonsillar  rliscnse  is  not  perfectly  clear,  witilc  that  (»etwcen  the  tonsil 
and  the  ear  is  more  ap[Hirent,  as  ihc  palatopliar\-iijreus  muscle  pxtend,s 
to  the  pharyngeal  orifice  of  the  Knstaclii;in  tube,  and  inflainniation 
of  the  tonsils  and   pillars  iniji;lil    r<'adily  extend   alonjr  ''>''  pharynpo- 

IMilatine  fold  to  the  ninaisa  of  the  tuhe.  and  thence  Ui  tlie  iniiMIu  car. 
lopeated  attacks  of  angina  in  this  rt^'on  may  rrsnlf  in  de^ticneration  of 
the  [mlatopharyngeji'  muscle  fihcrs  a.nd  thus  impair  the  niiiscular  mech- 
anism that  (.-onlrols  ihe  patem-y  of  the  tnl)e.  Agnin,  infectious  niak'rial  in 
tnHaiiiinulion  of  the  tonsil  may  ^liii  entranit'  to  (he  ttilie  and  middle  ear, 
either  during  coughing  or  vomiting,  or  in  intense  iuflauuiiution  by  Ihe 
desiniclion  of  the  cilia' of  the  epithelium  of  the  lube.  Ordinarily,  the 
eiliu"  with  dieir  wave-like  motion  carry  the  secretions  from  the  middle 
ear  to  the  epipliarynx.  When  they  nn-  rlcstroyed.  or  their  action  is 
inhibited  by  violent  iiiflunniiation,  the  entranci*  of  foreign  tnaticr.  as  bw- 
teria,  etc..  into  the  middle  ear  is  comparatively  easy.  Hence,  in  certain 
diseosej*  of  the  ear  which  have  their  origin  in  tonsillar  inflammations,  the 
removal  of  tlic  IrxistI  is  indicated. 

(c)  Recurrent  attacks  of  tonsilliti.s.  which  are  independent  of  aural  or 
pharyngeal  complications,  usually  jn.sti'fy  the  enucleation  of  ilie  tonsils. 
'ITic  operation  sluadd  not,  of  course,  be  tlone  during  one  of  llie  acute 
manifestulinns,  as  to  do  so  might  give  rise  to  severe  infection  of  the  wound 
and  deeper  structures, 

{*/)  By  referring  to  Fig.  25S  it  will  be  seen  that  the  tonsils  drain  into  the 
deep  ^amls  of  the  neck.  When  tliese  glanH.s  are  cnlar^ged  and  tender, 
tlic  tonsils  aru  usually  the  source  of  the  infection ;  ami  if  there  Is  a  history 
of  repented  glandular  involvement,  ihe  tonsils  sboidd  la-  excised. 

te)  When  the  crypts  of  the  tonsils  art-  examined  and  they  are  found 
more  or  h-ss  lilled  with  tlcbris  and  bacteria,  tonsillectomy  should  be 
considered.  If  the  debris  is  removed  with  a  tonsil  hook  or  with  a  tonsil 
syringe,  the  inflammation  is  temporjirily  relieved,  but  in  most  instances 
ic  returns.  If  after  repeated  trials  llie  inflammation  recurs,  tonsil- 
lectomy is  indicated. 

(f)  l-arj'ngitis  widi  attacks  of  hoarsenes.s  is  often  dueio  tt)nsillardi.sca.sef 
hence  Ihe  tonsiU  should  always  \k  exaininn];  and  if  the  crypts  are 
diseased  or  the  tonsils  are  h\'pertmphied,  the  tonsils  should  be  removed. 

{g)  lU'pertrophy  of  the  tonsils  is  an  evidence  of  a  dispiu>e  pro(Ts.s,  for 
in  a  perfectly  normal  throat  they  an-  of  small  size.  There  is  a  divergence 
of  opinion  upon  this  [Hiint;  some  writers  hold  that  the  tonsil  is  an  organ 
of  the  ImxIv,  while  others  believe  it  to  be  a  pathological  entity.  Hactcrial 
iDredion,  when  long  continued,  causes  either  hypertrophy  or  bypcrplasia. 
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WTien  thus  changed,  its  function  as  a  lympIiHlic  gland  Is  im|>aire<J  or 
lost,  and  the  plivsiciil  economy  is  Lest  served  by  lis  ronipleie  ubiaiion. 

(A)  Chmiiir  follicular  turisiillitis  is  an  indication  for  tonsilleclotuy,  as 
there  is  Utile  likeHlnMHi  <if  niring  it  hy  simpler  tnetiuHls.  Kven  if  the 
crypts  are  tlostd  by  the  use  of  llie  cauteir,  the  low  vitjiliiy  of  the  tissue 
predisposcit  to  infection  and  inHaminaiinn. 

(i)  Folliculaf  plmryiigilis  is,  according  to  George  Troup  Maxwell. 
often  caused  by  a  chronic  suppurative  follicular  tonsillitis.  He  claims 
that  iiflcr  the  loiiHils  are  removed,  the  follicular  pharyn(:;itis  disappears. 

(/)  TuIktcoIuus  infection  often  l>e|t,nii»  in  the  tonsils,  anci  when  such 
n  prcK^ess  is  ilemonst rated  or  strongly  ait.<tpcotefl,  the  tonsils  j^oiitd  be 
enucleated. 

(fc)  Recurrent  acute  articular  rheumatism  following  acute  lotisUUtis 
Is  an  indication  for  totisillectnmy. 


OPZRATIOXS  ON  THE  TONSILS 

Tliere  are  so  tnany  niethixis  of  operutin^  upon  the  tonwls  for  the  ciu-c 
or  relief  of  the  morbid  conditions  alfecting  tlicin  an<J  the  nci^dtl Hiring 
strnctupes  and  oixftns,  that  it  is  iiupracticabie  to  ulCenipt  to  descril>e 
all  of  them.  1  shall,  therefore,  select  those  tnelliods  which  appeal  to 
mc  as  llic  mo.-;!  rnlional  from  a  clinical  and  surgical  standpoint,  and 
which  have,  after  Uiiij;  trial,  given  the  best  result*.  Some  of  the  prc»ce- 
dures  to  W  described  are  nut  recommended  as  the  best,  but  under  some 
circimistanccs  they  must  he  resorted  to  as  preliiiiinar\'  or  tentative 
measurtr.s.  lleniopliilia,  rchiclaiK-e  or  refusal  of  the  patient  to  sul>- 
mit  to  what  seems  to  be  the  best  mcthorl.  will  occa.sionally  lend  the 
surgeon  to  elect  the  incomplete  method  of  operating.  Hence,  lajth  com- 
plete and  incomplete  operative  pri>rcdnres  will  be  described  and  their 
cimijiaralive  mcrils  stated  a.s  fatrly  a-S  possible. 

Complete  Operations. — lly  the  term  "complete  operations,"  I  mean 
those  surgical  jiroreiiiircs  whercliy  the  faiicial  (onsil  i.s  removed  in  Us 
entirety,  either  en  tnasse  or  piecemeal.  C'Unical  ()bservatious  have  clearly- 
shown  that  anv  proetrdiire  short  of  this  is  often  follnwcd  hy  little  or  no 
permanent  improvement  in  the  ronclilions  for  which  it  was  (lone.  Nuiner- 
tnis  (-a^M'S  are  on  record,  and  doidillcss  many  more  sre  unrc<-oi'de<l.  in 
which  (here  was  a  eonliiniaiinn  nf  the  pallio[ogi<'al  pna-csses,  and  recur- 
rence of  the  tonsillar  tissue  after  incomplete  operations. 

.\.s  has  bei*n  slated  in  a  |>rcceding  paragraph,  even  after  the  i-omplete 
removal  of  the  toa»il.  the  »inus  tonsillaris  is  sometimes  the  seat  of  an 
inHammiilinn,  btil  ir  rarely  persist.s  for  more  than  two  years.  1  can  say 
from  a  personal  experience  covering  about  (iiKKJ  eases,  in  wliich  the 
tonsils  were  removed  in  their  entirety  with  the  investing  capsule  intact, 
that  Mieh  subseipient  inHammntions  have  I>ec[i  cxcetsiingly  rare,  while 
recurrence  r>f  the  lorisilhir  lissne  hrts  never  taken  pla(-e. 

On  the  other  hnnd,  1  can  refer  to  a  larger  rmmbcr  of  cases  in  which  I 
performetl  an  incomplete  operation,  or  what  is  known  as  "clipping  the 
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(finsils,"  with  a  Malhieu's  Icmsillotome  or  ollirr  iiisfninipnt.  in  which 
the  subsequeat  tou^jilUr  JiiHamiaulion  occurred  cumparativdy  fre> 
qiirntty. 

It  seems,  therefore,  that  the  ticne  has  come  when  a  text-book  shouhl 
cleaHv  recommenc!  rhe  complete  operations  upon  the  tonsils  as  the  ones 
that  .shoukl  lie  u.sed  if  it  is  at  nil  expttlieiit  to  ihi  .s<i,  iind  ihiit  the  incom- 
plete operations  shoiiUI  lie  resorted  to  onlv  wlien  the  pccuhar  coiiJitioiu 
of  the  patient  con  Ira- indicate  either  of  the  complete  melhoda,  or  when 
other  citx'tnustaiices  prevcTit  (heir  jii]*t|.>tioii. 

Tb«  Author's  Gompl«t«  Operation  with  Bigbt-uigle  Knife  and  Ecraaeur. 
— V\1ii!c  every  detail  in  the  foHowiii^'  terhiii<[ue  is  not  ort^^jniil  witli  rue. 
the  operation  as  a  whole  has  been  m_v  own  creation,  especially  with  refer- 
ence to  the  removal  uf  the  i-iitire  tonsil  widi  its  ea[>sule  intact.  In  most 
kCases  the  di^lea.se^l  loiiwil  is  compose*)  of  ihr*^  IoIh".-*,  or  nia^ws,  each  with 
and  investing  capsule,  tlie  thrtw  loftcs  being  held  together  hy  a  fihrnus 
envelope,  or  seoondan.'  enveloping  capsule.  For  all  practical  purpiwes, 
the  tonsil  may  be  rc*;ardc<}  as  one  masJi  with  an  investing  capsule,  and 
'as  stjcli  it  may  Ik-  reniovoil  in  il.s  enlirety. 

(o)  Ancjilhesia  may  Ik-  cither  Itn-al  or  j,'enerat.  PcrsoMally,  I  prefer 
local  anesthesia,  except  in  those  cases  in  which,  for  various  reasons,  the 
patient  cannot  be  operated  upon  in  the  conscious  state.  This  is  a  matter 
that  must  lie  decidi'rl  hy  each  surgeon,  as  the  personal  element  enters  so 
luj^'Jy  into  its  rvmsidemtion. 

h>aU  anesthesia  may  he  induced  by  swnbhingthe  ton.silsand  thefaiicial 
archies  at  inter\-als  of  five  minutes  nith  an  nr|iieous  solution  containing; 
10  per  cent,  of  cocaine  and  5  ]>er  cent,  of  carl)olic  acid.  Both  iiip^Mlients 
ptvxhioe  hianehing  and  anesthesia.  From  Hve  to  ten  applications  are 
ti.surtlly  re<|ijired  Lo  pnxliice  cdniplete  nneslhe.sia.  In  simie  ca.ses  a  single 
application  of  a  211  per  cent,  solution  of  eo«'aiiie  should  beHp)>Iied.  'i  ne 
frwiuent  use  of  a  '^)  per  cent.  s«ilu(ion  U  <|uitc  likely  to  pnHliiec  toxic 
results. 

Knbert  E.  Moss  calh'<l  niv  attention  to  llie  hvpodcmiic  injection  of 
4  per  ceut.  cocaine  in  a  i  to  J(KH)  solution  of  adrenalin  tfirst  pubii.shed 
by  Ileit7.maim)  as  &  speedy  and  satisfactory*  melho<l  of  inducing  local 
anesthesia  in  the  tonsillar  rejjion.  1  have  u.sed  it  with  great  satisfaction 
in  a  large  nurol»er  of  cases. 

'Hie  solution  is  made  Ijy  mhiirig  4  percent,  of  cocaine  (o  a  1  to  2(MH) 
solution  of  adrenalin. 

The  solution  should  be  injected  into  the  tissues  surrounding  the  tonsil 
rather  than  Into  the  tonsil  itself.  For  instance,  it  should  be  injected  at 
the  up|>er,  niidille,  and  lower  jxirtions  of  both  anterior  and  posterior 
pillars  respertively,  and  just  hIhivc  the  snpraton.sillar  space.  AtM>ut 
1  miniai  of  the  solution  shouhl  be  injected  al  each  point,  Strci't's  sv'ringe 
(Pig.  2*>5}  is  wi'lt  adapted  (o  the  pnr[Hisc. 

Anesthesia  is  thus  inunwiiate.  and  the  uperation  may  be  performed  at 
once.  .After  die  first  tonsil  is  remove*!,  prepare  the  other  in  the  same 
manner. 

The   adrenalin    prevents   severe   hemorrhage   during   the  operation, 
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pr()vi(!e<l  it  13  not  ptTformi'iJ  iiiilil  tht*  (issues  are  tlioraii^jlily  lilanrhwl. 
The  blanching  occurs  in  froiu  Hve  to  fifleun  uiiiiutt-ji  after  llic  injtvlioiis. 

.Inst  as  ihnrniigh  iincsihesia  mav  ho  pm<!iice(l  liy  using  the  weakest 
[jrcpH ration  of  Scliieick'ssolutiuji  in  much  larj.'erf[uai]lity.  I  now  use  this 
solulion,  injecting;  \  tirnm  into  the  peritonsillar  tissue,  ami  waiting  five 
mlnules  for  its  aiie-stlicfie  t'tfiict.  Aflreiiiiliii  may  be  aildwi  to  the  sohitioii 
to  reduce  llie  lieiiiorrhaifc. 

The  position  of  the  patient  is  a  matter  of  some  importance.  Under 
locul  anestliesia  the  upri^lit  position  In  the  operating  chair  slionUI  be 
uspti.  I'luhT^tencral  anesthesia  the  piillcnl  is  plan'*!  upon  the  ojH'rating 
ttthlc,  with  liis  head  either  over  the  cini  of  the  tabic  in  the  Itose  position, 
or  upon  his  side  (Kig,  232),  arcordinK  to  tlie  preference  of  the  surgcoii. 
A  mouth  ^'it^  { Fi^.  '2Xi)  should  he  used  if  a  ^'ucrnl  anesthi'lir  is  ^ivrii. 

In  the  further  descriplion  r<f  the  l<-<'hni(|ue.  I  wilt  ussuuic  that  the  patient 
is  conscious  and  in  the  upright  position. 

Flu.  299 


C^ 


Strtiet'n  toiiail  liy[)oilrni:iir  Kyriliicc, 

(6)  SwzeUiie  tonsil  with  ilievutwlliun  r<trcfps(Fifr.  2(H)>;  the  tip  oF  one 
pronp  should  be  plfl<'e<3  in  iho  supmtoiisilldr  fossa  and  tfic  other  at  the 
base  of  the  tonsil.  When  tliey  are  thus  placed,  they  sh<Kihl  be  pusheil 
deep  iiilft  the  tissues,  closcii  and  locked.  In  this  way  they  riigajre  the 
fibniu.')  enpsulf  or  din'p  surface  of  the  tonsil,  and  will  not  tear  loose 
e.\cept  in  young  children  when  traction  is  mad,e. 

Fro.  2«e 


'■jknu^a  r  a  •«  vttuHto 


Th«  MiO)or'«  t<iu»il  foredM. 

When  the  blades  arc  elo-serl  the  bulk  of  the  tonsil  lies  between  the 
shanks  of  (he  instnnnent,  us  .shown  in  V\^.  2t!7.  This  has  u  dlstinei 
advanlttjce  over  a  superficial  gra«ip  of  the  tonsil,  a.<  it  enables  the  surgeon 
to  ilissocl  it  «nlh  jjrcater  ease.  It  also  enaliles  the  o|)enitor  to  bring  the 
posterior  piilar  into  easy  it-ach  of  llie  toiisi!  knife. 

(r)  Dis-swt  the  anterior  pillar  fn>rn  ihe  lonsil  and  ram*  the  incision 
above   the  uiargosupratujjsiitaris,   or  the  :i^uprutunsillar  space,  to   the 
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posterior  pillar  (i''ig.  2G7).  The  aim  sIioiiW  l»e  to  dissect  around  the 
iip[MT  liitlf  of  thf  lonKil.  retiioviii^  the  niiiams  memlinme  fomiinjj  the 
nx>r  or  dome  of  the  supra  tonsillar  fus-ia.  These  detail?*  are  important 
if  it  is  the  inlenlion  to  remove  the  tonsil  with  its  fibrou.s  eap.sule  intact. 
'ITie  iDcision  tiius  assumes  the  form  of  an  inverted  l".  The  instniinenl 
used  is  a  ri^ht-angle  knife.  It  shonid  he  hooked  into  the  miico.ia  at  the 
junction  of  the  anterior  pillar  with  the  plica  iriangnhiri.s  (Fij;.  2*j"). 
Il  is  (hen  pullo<]  loUHnj  the  mc<Han  line  of  the  throat,  thus  !*everin(i  the 
pillar  from  tlie  pliea  triatij^iilaris  aiiij  the  (oiittil,  Heinlrodiiee  the  honk 
blade  into  the  iiieisioii  thus  made  and  etijLtaj^'  il  as  U-fore,  and  pull 
townnl  the  median  line.  Two  or  three  .sucli  cuts  are  reipnred  to  hring 
the  incision  iihove  the  supraIon*>illar  fossa.  While  die  fore^jjiif;  incision 
is  l>ctnj»  made,  ihe  ton-iil  is  in  the  grasp  of  the  vnlsi-lhim  forceps,  and  it  is 
pulled  foreihiv  toward  the  niwlian  line.  This  stretches  ihe  pillar  and 
greatly  facililsies  its  separation  fn>rn  the  tonsil  with  the  hook  knife. 


FW.  SBT 


^ 


Tlw  pnmvr  inriiion  bdnx  tnii<lF  alih  il»#  rifht-nngl*  ptjpI  knlf*.  Tb*  knit*  h  icitmiuod 
thruHch  tile  tnocoua  nicialviuir  hi  Ihr  juurllim  af  Ui«BDt«rt<>r  paioTt  and  tlMpUeft  inMUPltun*  □P«n 
twinit  pnUoH  fonran)  tnnkes  ttip  inricKtu  A;  llw  knil«  b  KKniii  iiilnjili»ml  Iticmigti  tlir  in<-i*ton  mn 
sbMm  <a)  in  th«  iltiMiratMm.    Tbe  iiMuknt  h  tbu*  toniilei**)  t,y  Uirvo  or  tour  vuu  kiiIi  iba  knirn. 

llie  po.sterior  pillar  should  next  be  separated  in  much  the  same  miin- 
ncr.  This  pillar  is  not  as  accc-wible  as  the  anterior  one.  hut  it  can  he 
brought  into  view  hv  rotating  the  handle  of  thcvulsclliini  foncps.  thereby 
tiiminf;  the  lon^iil  upon  its  lateral  axi.s  in  such  a  way  as  tn  hrinj;  the 
posterior  pillar  forwanl  and  iipuaitl,  where  it  is  readily  accessible  to 
tJie  h»M)k  knife  ( Vij;.  2lVS). 

Tlie  two  inci.sions  .shnnld  lie  united  ahijv*-  Ihe  marfrosupralonsiilaris. 
Observe  carefully  the  marpin  of  mucous  inembraiie  forming  Uie  roof  of 
the  supratonsillar  spnec  ami  make  the  incision  just  above  it. 

'ilie  «)inbined  incisions  are  thus  converted  into  an  inverted  r-sliaped 
incision. 

(rf)  .\(rain  seize  the  tonsil  with  the  vulsclhim  forceps,  with  ilie  upper 
prong  tip  introduced  into  tlic  supralonsillar  ]H>rtion  of  iJie  incision,  and 
•27 
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Hioiciiw  Ihp  ■ll*u>flirrT>  oJ  Ihp  pavtcrinr  pilUr  (fuii  the  IrnWI  willi  th*  richl'UwIr  knife.  T1i« 
lannl  is  liiri">l  (um-iifl  ii|H<ti  il*  lulrtiil  .ixis  nitK  itiv  iii<l)ir>r's  t  uliwlluui  larr«iB>  to  l>rui«  itw  pillar 
Upi>ii  ibe  upiJcr  aurdtnc,  vthcre  II  U  aiii'bsible  tir  Uie  ktult. 

(»■)  Pull  the  t«MisiI  toward  (he  mefliaii  Hiii',  ihcppliy  piittinc  Ihr  Bhrrs 
altiu-hin^  il  to  (iu*  superior  fonslrii-lur  iiiuwle  upon  a  tension.  Willi 
the  houk  knife  sever  tlie  (ibruus  hainJs  (  Fip.  3(iO),  following:  'he  external 

(-ontoiir  of  the  tonsil  to  its  inferior 
|K>rliim.  It  nxay  he  necessary  to 
tlry  the  wound  durinjj  the  oix-r- 
alion,  even  thouj^li  coinine-adreri- 
hHu  solmion  ha>i  l>een  injected. 
If  iine-stlie^^iu  hiiK  lieeri  indiicevl  liv 
l>ri)<«J)iti};  the  tonsil  with  cocaine 
wiiliuiit  lulrenidiii  theheniurrhajre 
may  he  tt>nsiderable. 

(f)  Al  this  stage  of  the  i^iem- 
tion  the  use  of  (he  knife  may 
Ix'  :d>»iidoncd  and  the  aiillu»r*< 
wra-seur  tonsil  I  olome  ^uhMttulod 
(  P'lfi.  270)  to  ronipt'-'ie  the  (>pt*ra- 
lion.  This  shorten^  tJie  time  of 
nperalion.  though  it  may  lietvm- 
()let(\l  with  the  knife. 

(17)   Pass   tlip   forcrps   thnHii^h 

the  Hup  blade  of  the  ecraseiir  and 

seize   the    lunsil,    then    pass   the 

wrasi-nr  over  the  tonsil  ajt  .ihown 

in  Fig.  272.     Close  the  instrument  and  thus  complete  the  operation.    The 

dull  ring  blade  of  the  wraseur  readily  pa&ses  l>ohind  the  tou)^  fibrous 

capsule  of  the  tonsil  and  makes  a  clean  dissiH-tiuii  of  its  lower  portion. 


"n*  tntwll  in  til*  itfiicM*  nl  iliwertiini  with 
Kylp's  crypt  knifo.  Duriiis  ihr  •liwrvtliin  Ihv 
bMiBil  it  forcibly  drvim  Utrnt4  ili^  iimlUn  litip 
of  the  Imimb  •Itb  Uw  authur'a  ruliM>lt<iin  loii-i) 
lompa. 
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The  advantajje  of  the  authnr's  tonsil  riTasctir  ovrr  (he  tonsil  snare 
is,  tKat  it  is  always  w.n\y  for  use,  wiiL-ruas  the  wire  iif  the  snare  needs 
adjustment  each  time  ii  is  used,     ^^^len  two  tonsila  are  to  be  removed. 
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the  wire  for  the  snare  must  either  l)e  straightened  or  another  one  insrrlefj 
lirfore  the  scvotiil  (onsil  can  br  rcinnvrd.  This  i.s  not  true  of  (he  wra- 
wrur.  as  jt  is  »!niij.',s  ri'ady  for  itse.  like  an  orilitmrv  tuii.-iillutome.  The 
e<lge  of  the  fenestrated  lilade  is  nmiKl,  thtis  njiiforniing  to  the  cuttjnf; 
surface  (if  a  wire.  (Sharp  lihnli's  arentso  fiirnishccl  with  tlie  iiistnrnicnt. ) 
If,  Hs  claimed,  little  heuiorrliajit'  follows  iliill  Jis-ieftion,  lheefTn.si'iirtntH'l.s 
this  re(|uircnicnt.  The  sume  is  tnie  of  ihf  cold-wire  .snarr.  After  many 
dissections  with  the  ecraseiir,  1  luive 
rarely  known  it  to  fail  to  complete 
the  dissection  of  t}ie  tonsil  willi  its 
capsule  intact. 

This  niethoii  of  reuiovinj,'  the  ton- 
sil with  its  capsule  intact,  w]iile  not 
base*]  upon  as  fjiwwf  surgical  tcfh- 
nicjue  as  ihe  author's  nietlKKl  vsJlh 
a  si-alpel.  is  easier  for  the  average 
operator  to  perform  tliun  the  dis> 
section  with  the  s«'uI[m.'1.  I  prefer 
dissertion  by  means  of  the  scalpel 
because  1  can  do  it  in  much  less 
time,  with  Ic-S-S  heinorrhag)\  aiul  less 
discomfort  to  the  patient.  I  alsii 
prefer  thi-s  m('tho<"l,  necanse  I  believe 
the  wound  iifler  a  clean  dissec- 
tion with  a  .sharjj  knife  heals  more 
kindly  ami  quickly  than  the  wound 
after  ihill  dissection. 

TongjUectomy  with  a  S«»lp«l.— The 
Author's  Operation.  After  having 
tried  almost  evcrj'  known  inethtHi 
of  remoWng  tonsils  in  the  atlull,  the 

simplest  of  all  instnirncnts  was  found  to  be  the  bcKt  adapted  for  the 
j><irpose.  A  small  scafix-I  (F!^-  -7r»)  is  the  instrumenl  used  in  all 
ca-se-s,  'Hu*  only  rUlu-r  instmnient  rwpiired  is  the  vulselliini  forceps 
(Fij(.  200).  A  tongue  depressor  is  not  used,  as  the  forceps  cro.'wcs  the 
ton^pie  and  keeps  it  out  of  the  way. 

Trrhiivfiu-.—(a]  Induce  ancstlie.sia  by  the  injection  of  the  cocaine- 
ulrcnalin  or  tlie  infiltration  solution  in  the  peritonsillar  lissuc.  If  the 
cocaine-adrenalin  solution  is  used,  only  8  or  10  uiinuns  should  he 
ioject«d-  If  Schleieh's  No.  3  sohilion  is  used,  1  to  2  drams  should  be 
injpi'twi,  and  a  peritMl  of  rn>m  one  to  five  minutes  allowed  to  inter- 
vene belut-en  the  injections  and  the  operation  (Tig.  275). 

(6)  Scire  the  tonsil  with  vulsclluni  forceps,  one  blndc  in  the  stipra- 
tomiiltur  foa-na,  the  other  at  its  base,  lis  in  the  privtiling  incdiwl.  Pull 
the  tonsil  medianwanl  and  Forward  to  dislo<ljje  the  anterior  shoulder 
from  bcncnth  the  anterior  pillar  Tliis  pulls  the  pn.sterior  margin  of 
the  pillar  forwanl  and  facilitates  the  introduction  of  the  .scnlpel  bet^^'oen 
it  and  the  tonsil. 


Schrtnn  fbowlns  ihf  poinW  of  iiu«*tioii  «J 

(■■liriifiliii  uiiil  Kimirir  iijiiliiiii  [irpliliiiiuo'  to 
rhi>  ifnidiii]  (if  itip  Ciinkil  iiiih  lu  en|iit\ilB  in- 
liiru  AI:>om  2  miriUno  ol  Uir  nolultriu  t*  In> 
jnlful  »l  piii'l)  iHiim  If  n  I  icr  Schleirli'B 
■■■liitiiiii  In  uwl  (triAllrJiUi'i  luipsihoiiu)  }  to 
'J  driim*  niiiy  be  iiij'Kied  at  o  and  b. 


Digitized  oy 


.oogle 


422 


TtlE  PHARVSW  AKD  FAUCES 


(c)  Introduce  t}ie  blade  of  (he  stalpel  lo  u  deplb  oF  aUiut  uiie-liutf 
inch  lH-tWi'4'ri  \\\v-  anterior  pillar  and  the  tonsil  al  (he  junction  of  the 
pilhir  Hiitl  pLica  CoiisiMarts  U'V*  '^^)-  Sweep  tJif  lilaih*  upvvunl  Ih  Ihc 
inaqiwsupratnnsilUris,  and  thctire  over  the  niarg(Ksiipraton.Hitl.iriA  to 
ihe  [joslcrior  piMar  (Fig.  27S).  'V\\v  knife  whonhl  he  very-  .iharp  for  this 
purpose.    This  (fjmpletciv  .severs  the  ti^iisil  fn>iii  the  aiilerior  pilhir  and 


t-'t'l.  276 


T 


exposes  ihe  outer  aspeet  of  it  to  fnrlher  dissection.  Kv  inrliidin^' the 
[]iari^>NUprd1onsilhiriis  in  the  inci^iun,  the  np|K.T  portion  of  the  tonsil  citn- 
realc^l  iti  (he  sii[miton.sillar  f<»sMa  is  freed  fmm  its  atiarhmeiits.  If  thU 
step  of  the  operation  is  not  oliserveil,  the  fhsM-ction  is  inori' difiicuh. 

Casselherry  calletl  attention  to  the  itdvtiiiinpc  of  divitjin^r  the  niurims 
nieinhnicie  ahing   tlie   mai^KsupriiionsillunK.      He  etaiined    dmt    thi» 

FM.Sr77 


The  Bret  inriirian  iu  llie  imicn al  u(  thp  u>iim1  with  Iw  («ip«iil«  \i,\at\ .  Tlw  iMinl  b  drawn  fcfwd 
Mul  liiadianH-vd  fmm  ihi>  ■imw  uniHlloiM.  Ibo  Uum»o«  U  ciLleaded  Ul>Ma«4  4»»er  Uu>  nia/«w- 
HVnUiiiMUnria  to  U.e  poatcrior  pll9ar. 

proc-edupe  rendered  the  Hheratioii  of  the  velnr  lobe,  or  snpralonsillar 
portion  of  llie  tonsil,  nuieh  eiiHier  and  more  certain.  Without  knouin^ 
of  f'assel berry's  reeoniniendatitMi.  I  jirriveil  at  Uie  aarae  conelusinn, 
though  my  leehniipie  is  cpiile  different  from  his. 

By  my  method,  tiie  mucous  meinhrane  is  divided  al  the  junction  of  the 
plica  tonsillaris  and  the  anterior  pilUr,  and  tiie  inciaion  is  then  extended 
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alnn^  the  mar}:rtjsij[)ruUiiisillHri.s  tu  the  |K>sierii>r  pillHr,  as  shown  in  Fjg. 
'27s.  If  this  prt'liniinarv  iiicisirjii  is  ihu"-  inatU",  l]ic  siiljscijiu'iit  stcpji  vf 
the  upi'mtioii  will  hi-  uiotv  en.sily  iiLT'oiiiijUshed;  iiuk'ttl,  the  dissection 
of  the  toitsil  is  Jioarl  v  itJiisuiuuiated  hv  llii.v  pnx-ediire  alone. 


Tm.an 
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ADatDcnioil  Innilanrirlu  nl  thr  fnitrvo:  it,  l>,  Ihr  iiiHkinii  lltirTiiliiiu  Dia  [•illnni  Jii  Ihe  r«mnvnl  of 
Ilia  toDMl;  r,  (Jmoi  Uiii*Illsri«;  4.  nntvitor  pillar;  *,  ■uprataMillur  -lii-llk*  •lyiiU.  or  hflum  of  th« 
toealt:  i,  MpntamUlai  ttjmmi  t.  aannMMpniiorwllliiria. 

(<f)  Conlinue  to  pull  upon  the  tonsil  with  the  forceps.  TTien  intro- 
duce the  knife  throiij;h  the  upper  part  of  ihi'  incision,  follow  closely  the 
ciLpsuJe  of  the  lutiail,  und  .sever  it  friim  its  utUichiiietil  In  the  superior 

FlO.  37g 
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Tfaa  tanwl  bHnfi  ■opnrslfd  fmn  111*  iMud  of  lh«  idniv  tonailliirM.  in  irhlnb  it  Ik  lonwly  utUuthid, 
tb*  paiioulo  in  loUrxi'dt  duMly  urilb  tho  nutbor'*  •cnlpol.  carr  beiiiK  SMrciMti  to  Avoid  injurinK  tbc 
•upniiir  mnrtricldt'  r>U)k-I«i  wbii-h  (ixnin  the  tied  iil  t.tii*  niniui  lan^lnn*. 

constrietor  muscle,  as  shown  in  Fi^.  279.  'Hie  brunehes  nf  the  tonsillar 
arler*'  are  se\-erei'l  in  this  step  of  the  nperntion.  They  are  smalt  and  do 
not  often  pivc  ri.se  to  henmrrhnpe.  If.  however,  some  of  llie  fihers  of  (he 
superior  constrictor  muscle  are  ucciJentally  reiuovcd,  tlie  uiuin  stem  of  tbe 
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nrtor}*  is  sevcrwl  and  the  hemorrlmiije iniiv  lie  smere.  If  the lieimirHmpe 
is  severe,  the  blcetlhi^'  points  shoulil  l»e  seized  and  IwistC"!  wilh  -ancty 
forceps.  TKc  t-dp-  of  tho  hhidc  .slwiriJd  he  slightlv  liinied  to  ihc  lonMil, 
as  ihi.s  will  avuid  iiijiirin^'  the  sufjeriur  constrictor  muscle  of  the  pharynx. 
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Thtt  lArv^  In  drawn  lAV^rd  the  mntUn  Kn*  nf  thr  thronl  (o  expiHM'  tb*'  ikHWrim  piUar  to  lh«  knilb 
The  |>ilUr  it  iiii-isacl  ui  th»  IxiKoni  nf  ilw-  Umsil  ul  it*  jiincUoii  »ith  ibn  lijtml. 

(f)  Di8e:i;,'u^  the  vulselhim  forceps  from  llie  tonsil  and  place  the  tip 
of  one  pniiiji;  in  the  a.iitorif*r  aspect  (if  the  wound,  the  other  over  the 
inner  iispect  of  the  toiLstl,  and  close  them  upon  the  tt>iisil  (V'lg.  2HJ). 
Tract  the  antfriur  Iionlcr  of  llie  tonsil  luward  the  uiediiiii  line  of 
liie  throat,  uslnj*  tlie  posterior  pillar  as  a  hinj^c. 

(/)  Then,  bavin;;  rendered  the 
•■"k"-  VI  posterior  pillar  accessible,  sliave  il 

free  from  the  posterior  border  of 
the  tonsil  with  llie  s^L-alinrl  ( Kl^. 
2.S()).  Cn'at  care  slinuld  !«•  taken 
to  avoid  injuring;  tlie  muscular 
tissue  of  either  the  nnlerior  or  po!i- 
terior  pillars  during  the  dissection. 
If  the  muscles  arc  not  injured, 
there  is  little  rhanre  of  hniuir^ 
rhage  from  >he%  r^ioiis,  a:^  the 
arten*  is  within  ihe  muscular  3ul>> 
stance  of  the  pillurs. 

(ff)  The  tonsil  is  now  onir 
attached  at  its  inferior  (Mtrtinn. 
While  still  pulling  the  tonMl 
toward  the  meiiian  line  of  the  throat,  eoniplete  the  dissection  br 
enttinfj  downwartl '  and  median  wart  I.  The  tonsil  is  thus  remox'ed 
with  its  ea]XMiIe  intact.  The  hrst  incision  separairA  the  anterior  pillar 
and  the  pliea  siipratonsillaris  from  the  anterior  and  superior  surfai^s. 
of  the  tonsil.  The  second  separnles  the  oilier  surface  of  the  tonsil  fftjin 
(he  superior  constrictor  muscle  of  the  phar^-iLX.    Tlic  tliird  separates  tbe 


rtio  Hpck>Wp(|  iDBihnrlor  bi>iiiisiiiiiK  th*  omi- 
clmliiiii  u(    lh«    loiiiil,   I.  r..  by    JH-patMlns    th« 

pait«rior  pUI»r. 
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posterior  pillar  from  (he  correspontlin^q;  borrfer  of  the  tonsil.  The  fifth 
itu-isioii  completes  the  disseetioii  by  freeing  llie  inft-riur  attuc-linient  of 
Uie  tonsil  from  the  pharyngeal  wall. 

Since  wloptin^  this  method  of  nperatin;;,  1  have  seen  no  alHrnilng 
heuiorrhajjes  except  in  &  few  instances,  in  which  some  fiWrs  of  the 
sii|jcri(ir  constriftor  Tniiscle  <»f  ilu-  |>hftn.*n>c  wore  injiirwl.  'ITic  hcrnor- 
riiujii^  WHS  priuiiirv.  and  was  cusily  eontnilled  liy  u  solution  of  fH-nnaii- 
ganate  of  potash  { ^  ^^raiu  to  (he  ounce  of  water)  or  with  a  hemo.sta(. 

Drs.  J.  C  Be<-k  and  John  M.  Wi'st  have  luodifitH]  my  operation  \>y 
fir<l  separatinj,'  (he  posterior  pillar  with  a  riji^it-flnjrlc  knife  ( Fijj.  2.S1), 
as  they  believe  ihal  by  so  iloing  the  blood  will  not  so  quickly  obscure 
the  operative  field,  'i'hey  separate  the  anterior  pillar  with  a  straiplit 
scalpel  and  unite  ihe  two  incisions  ubovc  the  nuirgosu[>raton.si!lari.s. 
I1ie  remaining  stt>|).s  of  the  ojXTation  are  similar  to  IhcrH'  de.sc-rilie<l  in 
my  scal|^I  'tpcrarion. 

The  Complete  Remeval  of  the  TonsU  vith  a  TcnsiUotome  asd  Punch 
Forceps.-  -Tliis  mi-llioil  of  o|HTatint;  is  the  siinplcsl  way  to  remove  (he 
entire  tonsil,  and  is  esperinlly  reconiniemlc*!  for  ehiliireii  with  lar^e 
protniding  nostrils.  It  is  also  recommended  to  general  practitioners  and 
inexfieriencwl  throat  siirEtHms  in  lM>th  children  and  adults  on  acY'oimt 
of  its  simplicity  and  llioronghncss.  I  have  ttstnl  it  in  lumdmls  of  cases 
with  complete  satisfaction. 
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Ton«IUM«n>«. 


Trrhuiqtir. — (d)  Induce  ['(M-aine  Biie.sihe.sia. 

{//)  Remove  as  nuicU  of  the  tonsil  with  tlie  tonsillutome  (Fi;;.  2^2)  as 
possible.    (.Si-e  'ronsilloloniy.) 

(c)  Ueniove  the  reuiatnirif;  substance  of  ihc  tonsil  with  the  liiiault. 
Rhodes,  or  Karlow  punch  forceps,  'I'he  forceps  should  have  a  heavv 
female  lihule,  with  a  wide  Haii^,  to  push  the  pillars  away  frotn  the  male 
or  punch  Made  ( Hg.  2S3),  The  closed  fcm-cps  shonld  he  iiilrc«liiccd 
lictweeu  tJie  pillars  with  the  ciitiinj;  surfaces  at  right  angles  to  the  pillars. 
as  in  this  position  they  may  be  opened  and  closed  witliout  cutting  tlie 
pillars.  If  introduced  with  (he  cutting  surface  of  the  blades  jtarallel 
with  the  pillars,  the  pillars  may  l)e  injure*]  or  cut  away.  H'hen  properly 
placed  the  forceps  should  he /orccW  into  ihe  sinus  ton-silliiris  and  opene<l 
ami  closed  until  the  remainder  of  the  tonsil  is  completely  remov<iJ.  1 
use  (he  Ruault  forceps  hikI  exert  from  five  to  twenty  pounds'  pressure 
upim  the  shank  of  (lie  itislniuieiit  with  the  lefl  liarHl  while  it  is  in 
action.  I  ha»e  never  injured  llu-  superior  ctMi.sirictor  inuM,le  with  it, 
iinr  have  I  failed  to  remove  all  ihe  remaining  tonsillar  tissue  with  it. 
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(d)  \\1ien  tlio  punch  forceps  are  removed  the  index  finger  shoiiM 
he  intrij(liiL'wl  into  the  woutul  to  search  f(ir  rragmcnls  c>f  the  ttinsil. 
TIicsi-  frimini'iits  fwl  (inn  to  the  tom-h,  and  in  shar^j  eontrast  In  ihe 
smnt>th  and  .soft  hcd  of  the  sinus.  If  frnj^inenls  of  the  ton.sil  still  rvjuain 
in  situ,  introiliiee  the  jiuiieli  h>«-eps  and  remove  theu. 


Flu.  883 
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'rbe   ivinAvftI   of   Ihr   Ii>iimI   wilti   thr   Kiinull   loiuul  (lurirh  (ortVp*  aftM  Um  iirrJiuiinnry 
■MpnruUim  of  th*  pilEsn. 

(e)  Mavinjj  completed  the  operation,  mop  the  sinus  tonsillatis  free-of 
Mood  and  se«ri-h  for  hiewling  point.'?.  If  found,  seize  them  with  an  artery 
forL'ep.s  and  lwi.st  tliem. 

Fia.  384 


Robertaon'*  tonni]  iciMon.    The  •Hmoni  m«  mcxla  In  pain, 

Robertson's  Operation.^Koherison's  methcxi  of  removinp  the  tonsil  ii 
as  lollow.s:  (H)  A  ki'H'TiiI  or  locnl  anesthelie  may  be  used. 

(h)  'I'he  nnlerior  and  jMisicrior  [lillars  arc-  first  .sofwirated  from  the  tonsil 
with  a  cun'ed  donhlc-edji^l  knife,  or,  if  the  pillar  is  adherent,  viith  his 
pillar  .seissors. 
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(c)  The  tonsil  is  then  praspcH  wiih  fon-rps  unci  ptillrf)  forward  and 
inward,  ihi*  sci-vswrs  piisliiii;:  llic  [>illHr.s  Iwu-k  out  uf  tht*  way.  The  scissors 
are  (hen  i'U>>t.'U  ami  the  lon^il  rfinnved  hv  a  scries  of  cuts  ( I'igs,  2S4  and 
2S5).  'ITie  lotisil  upon  the  opiuisiie  side  .s1i()U.h  the  position  of  (he  tonsil 
before  it  was  pulled  from  its  sinu». 


Fro.  2S5 
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Tlie  iMDuval  or  the  tomll  wElJi  ItoberUMui**  ttdmot*. 

This  operation  mav  also  he  perfornietl  under  local  ane-sthesia.  as  in 
tlie  author's  molliod.  'Hip  (orisil  niav  alw  lie  renwAod  in  il.s  eniirely 
with  iis  capsule  iiitac-t  liv  this  mcilmd,  thoiijih  Uolwrtson  did  not  advf*- 
cute  this  inuil  recenlly.  The  tunsil  scissors  are  made  in  pairs  to  adapt 
them    to    either    -side.      This 

method   of  reuiovin^   tlic  Ion-  *■'•<'■  2«* 

»ils  is  ihonMi^h  and  couiuiciid- 
ahlc-  The  prime  (picstion  in 
reference  to  any  uperatton  on 
the  tonsiU  is  that  of  its  com- 
pleteness. 

Pynchon'*  Oaut«ry  Dissection 
Operation,  -.\cconling  to  l*yn- 
chou.  this  metliud  of  R'tnovinp 
the  ton-sil  in  its  entirely   jm>s- 

'iu>e^  theadvanta^e.s  of  in)  l>ut 
sli;;ht  or  no  priuiart'  ficiuor- 
rhape,  and  {h}  the  sealing  of 
the  wound  hy  die  es*^^har,  dius 
preventing  wi^cre  iiifivlion  of 
(he  Wound.  I->r.  Pynclioii  was 
(he  first  lo  systematically  remove  the  tonsil  in  its  entirety,  he  haviug 
d*Hic  this  for  twenty-five  years.  He  dirl  not,  howm-er.  attempt  lo  remove 
it  with  il-s  cap-fllle  intact,  as  I  have  done  for  ten  years. 

Technique. — (a)  Induce  liK-al  aueslhesia  Iiy  rc|>eHted  .swahbin^ps, 
fir&i  wiUi  a  lU  per  cent,  solution  of  cocaine,  and  then  with  a  20  per  cent. 


l>yiichnn'*  eaulery  (limrviHin. 
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siiliilion.    To  each  solution  of 
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cocaine  should 
preferred,  the  unest 


arlder)  oIll^■hulf  as 


muc 
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ciirtjolic  arm  as  cot'iiitio.     It  prrtcrrcfl,  ltie  unesthesia  mav  be  {[iditced 
by  injecting  cocaine  and  adrenaliTi  ur  the  infiltraliuii  Mjlution, 

(6)  Seize  the  tonsil  with  inoNse-tootlie*!  forceps  at  alwut  its  central 
portion  and  pull  it  iiimird  ami  backward,  thus  puttinji  the  plica  loiisii- 
iari-i  and  the  anlcrior  pilhir  iiptiii  a  (i-nsion.  This  renders  the  antcriur 
l«>rdcr  of  the  tonsil  ca.sjlv  di.sccntilile. 

(r)  With  a  nearly  straight  cautery  electrode  at  a  chcrry-rcvl  heat. 
puncture  the  membrane  at  the  junction  of  the  atiterior  pilhir  and  the 
plica  tonsilhiris  about  oiie-lbinl  the  distance  fnun  the  top  of  the  tonsil, 
and  dissect  downward  to  the  tonj;ue.  'I'lien  liissect  iipwuni  over  the 
margo.su])raton.stllaris  and  a  liltle  way  4lown  the  posterior  junction  of 
the  tonsil  and  pillar  (Fin.  2.S6).  In  other  words,  make  ihc  incisiuii 
sliown  in  Fij^.  27S. 

{fl)  With  a  nearly  rijihl-angle  electnxle  <  Hg.  286),  eomplete  the  tli 
section  of  the  posterior  pillar  from  the  tonsil. 

(r)  Pull  the  top  of  the  tonsil  iiiwani  wiid  downwani,  and  dissect  i 
with  the  chvlrode,  fniin  its  attachment  lo  the  superior  i-on.siri^'tor  mn.scle, 
thus  fn-eing  it  fmin  the  siaus  tonsilbris. 

(/)  The  remaining  pcflicle,  at  the  base  of  the  tonsil,  is  se\-ered  by 
streteliiiig  il  over  the  hisitiil  eleclr«Kle. 

(g)  Only  one  tonsil  is  removed  at  a  sittiniff.  the  remaining  tonsil  beitig 
removed  in  al>oiit  two  wcek^,  or  after  the  first  wound  has  heided. 

(A)  Applications  of  a  20  to  30  pwr  cent,  fttpirtms  solution  of  die  nitrate 
of  silver  may  be  made  from  time  to  time  during  theoj>eration,  to  check 
oozing  hemorrhage. 

(t)  The  after-treatment  should  consist  in  ihe  use  of  alkaline  and 
aromatic  gargles  ami  the  daily  application  of  the  following  iiuxture: 


ui 

J 


^  -Tr.  iron. 
Ulyeorin 


U     Sj 


The  above  ]iii\(nre  should  be  rubl>c(i  into  the  wound  with  a  c(ktton- 
woun<l  applicator,  to  prevent  infection  and  exuberant  granulations.  'I'he 
wound  should  hcid  with  a  .smooth  surface  and  without  the  formnti<»ii 
of  eieatrii'ial  bands.  If  llm  mu.sLular  tissue  of  the  pillai'^  i^  injureil, 
contracture  and  disagreeable  defoniiilv  of  the  fauces  may  result. 

The  Sluder  Ouillotine  Operation.  -Sluder's  method  (ff  removing 
tonsil-f  is  nniipjc  in  its  >implitity,  and  bccaiiM-  it  reverts  to  the  us*e  <if 
an    old.   and,   in    AineHctL.  almost   ob.sfllcle   instrument,    naniely,    the 
guillotine.    Hie  gnilloliue  and  tunsillolome  have  in  Ameriai  been  su)>>^ 
jiiantiil:  by  various  dissecting  knives  and    sci.ssnr.s.  .Sfane  blunt-tipjuxI.B 
curved,   aiigular.  etc..  in  an   endcaMir  to  ailapt    them   to  tlie  pet^'uMar 
anatomical  reriuiremenis  (real  and  imaginar)-.  mostly  the  latter)  for  the 
complete  enucleation  of  the  tonsil.     I'erNonally,  I  have  heretofore  used 
the  straight  bistoury  from  llie  biH^'iiining  to  the  end  of  the  operation, 
in  sex'entl  thousand  ca.scs,  vvidi  great  ease  and  sueces.s.     I  must,  how- 
ever, confess  that  Sluder's  method  is  simpler,  safer,  and  better  in  every 
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Rationale. — Ueretof4)re  the  objection  to  the  removal  of  the  tonsil 
with  the  jjitillotinr  unci  (tirisillolomr  was  Ihnt  m-ilhrr  woiiM  reninve 
the  entire  ghitnl^it  was  oiilv  (hH-apitatLil  or  [lartialh  n'iii(»\wl.  'llie 
simplicitv  of  the  (eehnioue  ref|iimfl  in  the  us*'  of  ihe.se  iiistruTiients  mutle 
tliem  very  popular,  and  they  were  ahiULSt  universally  iulople<J.  When 
the  modern  inoveiuenl  chainpioiiecl  E»y  ine,  of  "rom/Vf/c  removal  trtih 
the  cnjiHuU  intact."  hwjmietlie  nilcof  pmctice.  the  ^iiillntineaiirl  ton?ii!(o- 
loiiie  were  relt;gute(l  to  the  vast  heap  t)f  discarded  instninienls.  .Most 
laryngologists  will  gladly  nvctorc  tlic  ^ullotine  (o  the  list   of  useful 


ibtnl  ■■«■>  <if  HhtilFr'a  ofivntU'in:  poahifiK  (be  Iviaail  thrviutli  the  l«n«*tfs  of  Uic  cuiUuiin^ 

iiistriiiiients  when  iliey  learn  that  with  it  they  can  remi»vc  the  tonsil  ia 
its  entirely  in  u:!>  Few  seconds  as  wus  fonnerly  rcc|uir«d  to  dn-upitate  ic. 
The  complete  enucleation  of  the  tonsil  will  have  lost  many  of  ih« 
iTifKlern  terrors,  and  will  u.ssiinie  lis  foniirr  plaee  as  iirie  of  the  simpler 
aufl  coniparatiyely  safe  sur^neal  proee^hires  if  Sliider's  ojK'nilive  tech- 
nique 13  adopted.  The  hemorrhage  In  Shidcr's  openilion  under  rthtr 
aiipjfthettia  is  eonsicjerahle,  llKit>f!]i  it  \s  iHizin^  in  elianieter,  mther  than 
spurting.  Thi^  feature  ean  no  <li)iiht  he  oven'ome  hy  the  preliminnry 
injection  of  adrenalin.     In  all   my  eti^es  operated   ity  bis  method,  twl 
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a  shrrd  uf  mmcitlar  tismie  was  renuwed.  h  |H>ii)t  of  j^reat  import  a  iht  in 
operfttiiiji  upon  sinfjrrrx.  Aj>pan-ntly  llu'  only  tiNsuc  (."ul  was  the  iiiiicuus 
meiultraiie  of  the  two  pilUi-s  iii  ilieir  j'liiiftion  with  the  tonsil.  The  mus- 
cular bed  iijxjti  wlncll  the  luiisil  rests  seems  to  Imve  been  separated  from 
the  capsule  of  ilur  tnn.sil  witluml  the  slightest  injur}-  to  the  mu.st-iilar 
■  tissue.  Another  fuel  hii.s  impressoi  me.  namelv.  little  or  no  suivness  in 
the  throat  folfnws  ihc  aperatinn  in  rhiiclren.  'The  mason  is  ohvious; 
llic  utily  llshui-  inii.-icfl  is  thv  inucniis  lui-nitmuir.  while  the  Lon.sil  t-apsule 
is  separated  from  the  nuiscular  (issiic  ■witlioni  trauma. 

The  fnndamrnfai  fads  uniierlyinfj  Shider'-s  tpfhni*|ue  are  three  in 
number,  namely:  {a)  Tlie  (guillotine  will  remove  Ihe  tonsil  with  its 
eapsiilf  intaH.  provitlecj  l!ic  tonsil  is  pushed  thmu^rh  the  fftit'stni  of  llie 
instrument.  'J'he  advisaliility  uf  pu-shiiij;  the  tonsil  tlirnu^-h  the  fenestra 
of  the  guillotine  has  lonj;  been  reeogniaerf,  as  is  exemplified  by  the  oft- 
refKiitoil  advice  to  exert  |)rc,s,snrr  under  (he  angle  of  the  jaw  dnrinp  the 
removal  of  the  tonsil.  This  manipuhition  uns,  however,  rarely  attended 
with  suece.ss. 

(A)  The  sinus  tonsilloris  (be<J  of  (he  tonsil  j  is  freely  movable,  allow- 
ing the  tonsil  to  lie  flisloeatcd  forward  and  ujiwanl  a  ilistancc  of  alxnit 
one  and  one-half  inches. 

(r)  .\l  a  distanee  of  one  and  one-half  inches  anterior  and  superior  to 
Uie  tonsil  is  l(K'ute<l  a  Uniy  jfromineiK-e  on  the  inferior  nntxilla.  called 
by  Sluder  the  eininentia  alvc<ilatl».  'Hiis  einincnee  corresponds  to  tlie 
loeation  of  Ihe  last  molar  tooth  (  Ki;;.  2'.K)  A). 

Dr.  Sluder  puts  the.se  fa<'ts  In  finiclii-al  use  in  his  operafitnt  with  the 
guillotine.  TlietonMil  isdisjilaced  forwaiil  Hn<l  upward  over  the  Inbcri-le, 
which  in  turn  pus)n-.s  it  tlin>U|r]i  die  ri'])i\slra  of  the  guillotine:  the  gnillo- 
line  blade  is  tlien  puslied  home,  aud  remuvi-s  the  tonsil  witli  its  investing 
capsule. 

Tedinlqtie.— (al  In  the  reuHual  of  the  ri'jht  ti»n.yfi,  the  patienl  in  1he 
uplift  positiim,  the  Sindcr  guillotine  is  grasp*"*]  by  its  handle  with  the 
opemUir's  riyht  hnmi  and  intro<hieed  through  the  It-Jt  artgle  of  the  mmUh 
until  the  di.'Jtal  p<»rtii.n  of  the  fcnestral  margin  is  in  eontact  with  the 
inferior  and  (Misifrinr  portion  of  ilir  ton.sil. 

ti)  The  instrnni'-iil  is  then  pressed  firmly  against  the  tissues,  whieh 
■are  drawn  forward  and  upward  for  a  distance  of  about  otH*  inch,  'i'lie 
Iniisil  then  rests  over  (medianward)  tlieeniineullaalveolaris,  whirh  pushes 
the  tonsil  thri>ugh  the  fenestra  of  the  guillotine  ( Fig.  2S.S),  though  it  may 
tii>t  pu.sJi  it  ail  through  the  opening.  If  the  blade  of  the  instriuneiit 
wen-  for(-e«l  liouie  at  this  stage  of  the  proei.'4hire,  the  loii.sil  wouM  not  in 
all  prulMibility  be  removed  in  ils  enlin'ty.  with  its  cap.>>ule  intact.  Instead, 
only  llie  su[Hfrficial  portion  of  the  tonsil  would  be  removed.  'iV> 
obviate  thi^  mishap,  tlir  ton.'*it  is  drawn  a  little  farther  forward  until 
the  di.stal  margin  of  the  feneslni  rests  almost  upon  the  apex  of  the 
eminenee.  Tlie  handle  r>f  the  iiwtrnment  is  then  slightly  <lepresfied,  to 
bring  the  inferior  |>ortinn  of  the  nuirgln  of  the  fenestra  in  firm  eonlaet 
wiUi  the  inferior  portion  of  the  tonsil.   This  leaves  the  tonsil  e^posed  to 
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view  (V"\'x,  2-'v).  The  k-ft  imlex  finj^'iT  is  then  uswi  to  push  the  IoiimI 
ihroiigh  the  fenestra.  The  tlull  biude  of  tlie  ^uilloliiie  should,  however, 
l)e  gently  pre-ssed  apiitist  the  antenur  |xirlioti  uf  ihv  tun.sil.  tu  hold  il  in 
posititjn  while  the  huliinee  is  hein;^  piishnl  thnitij;;:h  the  fenestra  U'itli  the 
tip  of  till;  !rfl  index  finj:;er. 

(c)  In  the  ihtnl  step  of  the  operalion,  the  rnmainder  of  the  ton.sil  is 
pushed  thpoii>;li  the  fi'iieslni  hy  p-nily  stnikiiig  it  wJUi  die  tip  of  the  Ivfl 
index  tinj^er  I  Fiij.  280).  As  the  tonsil  t-ontiimes  to  pass  ihrtxigh  the 
fenestra,  the  hltuie  tif  the  iiisininiL-iit  is  uiivuiieed  by  gc-nlle  pressure 
with  the  tliimib  of  the  righi  li:iiid. 

The  tonsil  tissue  is  rcnxlily  delected  by  the  sense  of  (oiieh,  as  it  is  firm 
and  noilnlar,  wliercius,  the  niiierms  nieinljrane  is  soft,  thin,  and  smooth  in 
ttstiire.  Wlieii  the  tonsil  isconipletelv  llinuii;h  ihr  fpticsfra  of  the  instru- 
ment, otdy  the  smoodi.  diin  niiirons  tiii-iidiraiK-s  of  the  anieriiir  and 
puslerior  pillars  lie  belwuen  the  lip  i;^f  the  finger  and  the  distul  nuiiyili 
of  tlio  fenestra.  The  blade  is  at  this  time  wivanecd  until  only  the  tiro 
muc-ous  inemhrunes  lie  between  its  euttinp  erige  and  the  distal  maiyin 
of  the  fene-strn,. 

{if)  Tin-  lilmic  is  Mien  fniTwl  lionie..  with  citiLsidenihle  power,  JMitli 
hands  often  hein^'  rei|nired  for  this  purpose  if  the  blade  is  dull. 

Tlii^  completes  the  removal  of  the  ri^'hl  tonsil. 

Positioa  of  tbe  Siirgeon  in  Relation  to  th«  Pftti«Dt. — When  the  patient 
is  in  the  npri^'hi  jxisition.  ihc  left  tun.sil  is  reinovwl  with  tJie  ;;nillntine 
grasped  in  the  left  hujul,  the  inUex  finger  of  the  ri^ht  hand  being  used 
to  force  the  tonsil  thmu<;]i  the  fenestra  of  the  ^niillotine.  In  all  other 
re>ii)ri-t«i  rhe  twliniijue  is  the  sjinie  if  ilu'  operator  is  undiidrxtron.s.  If 
he  li  not  atJil'idt'xtroiis.  that  is,  ^-un  only  use  the  iiistruiuenl;^  uith  one 
hand  (the  right),  he  will  have  torhan^e  his  relative  position  lo  the  patient 
in  operating;  upon  llie  left  tonsil.  If  tbe  patient  is  in  the  sitting  posture, 
the  operator  will  .stand  to  the  right  and  a  litlie  l>chind  the  patient,  anrj 
lerm  fiirvvitrd  over  his  liend  to  remove  thr  left  tonsil. 

\Vlien  the  patient  is  lyinji  face  upward  npnn  a  table  and  the  operator 
is  .striniling,  lie  should  stanil  on  the  right  .side  of  the  patient,  facing  die 
head  of  the  patient,  to  remove  the  right  tonsil;  to  remove  the  left  tonsil, 
the  o|)t'rator  should  stand  iil  llie  ht-ad  nf  the  patient  facing  his  feet. 
In  this  Hiiy  the  iinillotine  may  be  lield  in  the  right  Imnd  for  ihe  removal 
of  both  lontils.  When  the  patient  is  lying  face  upward  upon  a  table 
with  his  head  Ininging  over  its  end  an<l  resting  in  (he  lap  of  the  operator 
(Fig.  2^12,  Ingersmt's  [xxsition),  the  left  ton.siI  Is  removed  with  the  in.stni* 
ments  in  the  right  hand,  the  left  index  finger  pushing  the  linisil  tlirougli 
the  fenestra,  'llie  right  tonsil  is  removed  by  the  i.'uilIotine  in  the  left 
hiind.  the  right  index  finger  pushing  ihe  tonsil  through  the  fenestra. 
Instrumentarimn.— 'I'he  only  instrument  re^piinil  for  this  operation 
is  the  Sliider  guillotine.  The  McKen'/ie  or  other  m<Mlcls  of  the  guillo- 
tine are  not  pnjjierly  f<>nstruete(i  for  this  operation,  as  dieilistal  fnee  of 
the  feneslnt  must  be  applied  lo  the  Uhk^X  in  orrier  lo  keep  tin-  handle 
nf  the  instrument  and  the  opemtur's  hands  from  ubstnicting  the  view 
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of  the  field  of  operation.  A  msiml  examination  of  the  other  models  of 
the ^iltoliiie  will  R'adilviletrifinstriitc  llieir  iinliliif>.<sto.slMi)it  ihi*  |tn-.s.snrt! 
e.\erte«J  in  ilislwatiiif;  ihf  tonsil  forwani  aind  upwjm)  over  llie  eniiiieiitiH 
a)vpotari.s.  Sliitler's  instnnnent  has  u  sliorter  and  henvier  slmnk.  espe* 
cially  constructed  to  withstand  llie  pressure  neces-sarii}'  exerted  in  tois 
opfniiion. 

Persciniilly.  I  have*  removed  many  tonsils  I)y  Shidcr's  nietlmd.  witli  (he 
ordinan' tunsilloloiiie.  tlu>ti}:h  it  i.s  not  n.s  well  adapted  to  his  tochnii(ue 
as  the  guUlotJDe.  My  ceniseur  (Fif;.  271))  Ls  tuhiplwl  to  binder's  lech- 
niijiie.  Karh  h&s  a  hamlle  at  or  near  ri^ht  angle.'^  to  the  shank  of  tlie 
in.sininienl,  a  [loiiit  of  ennsidemhle  imiiorlaiiee  in  applying;  the  inslni- 
ments  with  the  rwpiired  pressure  and  with  ease  and  eomfort  to  the 
opfniior. 

Tonsillotoniy. — 'llie  antlii>r  has  els«'where  expressed  his  liews  as  to 
the  iimdvisuliilily  of  reninvin;;  n  portion  of  the  tonsil,  hut  ina.'inilKh 
as  it  is  a  linie-hoiiortxl  prtM-cfhin-,  ami  is  likely,  for  various  re-asons.  to 
be  pricttse<I  in  the  future,  it  will  be  dest-rilKHl  in  llits  chapter. 

Teclmjque.— (ff)  The  operation  maybe  done  under  either  knal  eoeaine, 
intiltmtion,  or  ^eiienil  anest}iesia. 

(fr)  If  rhi-  subje<-t  is  »ii  itifjint  or  a  yonii[;  ehild,  and  the  operation 
is  to  be  |MTfornifi|  under  either  k«7il  or  nitrous  oxide  pis  or  bromide  of 
dhy!  ane.ilhesin.  he  *!ioidd  be  held  in  the  lap  of  an  assistant.  He  should 
be  wrappeil  in  a  stieei  ti^ilty  pinned  aroUTid  IiLs  IkkIv  aiid  one  ami, 
while  hts  head  should  be  ^^raspofl  by  the  as-sistant's  Irft  arm  nod  hand. 
'Hie  lefjs  of  the  a.tsi<<tant  .tltonld  l>e  rmssed  over  those  of  the  ehilrl,  to 
prevent  stru^diiiK  durinf*  the  operation.  If  a  ;;eneral  anesthelie  is 
administered,  one  arm  should  I>e  left  eApased  to  lest  the  pulse  and  the 
mu-seiilar  n-flexes. 

(r)  A  mouth  pig  may  or  may  not  be  used,  according  to  the  discretion 
of  the  operator. 

id)  Depres!(  the  tonpte  with  a  tongue  depressor,  to  expose  the  ton;nl 
b)  fidl  vien-. 

(f)  Introduce  the  tonsillotonie  into  the  mouth  of  the  child,  place  the 
ring  blade  over  the  tonsil  and  for«.-ibU'  pusli  it  outward,  and  at  the  same 
time  briuK  the  ritif;  bludc  forwiinl  In  enga^je  the  tonsil. 

(/)  When  the  tonsil  pmlriides  tlirou^h  the  ring  blade,  close  the  instrti- 
meiil  and  thus  cut  otf  as  much  of  the  tonsil  a.s  ha]}pcns  to  protrude 
throuj;h  it. 

It  itceasionBlly  happens  that  the  entire  tonsil  willi  its  capsule  intact  is 
removed  by  this  methfxl  of  o[ten)tin^.  More  often  only  a  portion  of  it 
is  removed.  'Hu'  upper  porMon  is  often  f|uite  inacwssible  to  the  rinic 
Jiiiife.  and  as  this  usually  contains  the  nioreilisiiiscd  crypts,  llie  opemlion 
is  but  p:irti;dly  etfecti^t-. 

Compllcationa  and  &equelfe  of  Operations  on  the  Tonsils.— I nas- 
mucli  as  lonsilleelumy  is,  or  .ihouhl  l>e,  perfonnt-d  as  often  in  adults  us 
in  children,  the  r|ueslion  of  postopenitive  hcinorrhn^  and  of  infection 
becomes  an  important  one.     In  children  hemorrhage  and  infection  of 
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a  severe  type  are  rare,  whereas  in  adults  they  are  tniirh  more  common 
on  accounl  of  llie  larficr  difvelopnient  of  llie  vessels  and  the  prtater 
ahuntiaiK-e  of  fibrous  connective  lissuc,  wbich  offers  less  resistance  to 
microhic  infection. 

Hemorrhag^fl.— (Sec  pHjjc  liW.) 

Infection, — The  liirectiun  following  operations  on  the  tonsils  is  tiMially 
more  severe  and  prolnnged  in  adults  lliaii  in  chiUIreii.  In  cliildrn-n 
the  temperature  is  clcvalcil  0.5°  to  2°  for  two  or  more  days,  wlierca.-i  in 
adults  it  is  often  more  hi(,dily  elevated  for  from  two  days  to  a  week 
or  more.  The  sorenes.s  in  chiklrcn  is  usually  limited  to  lliree  or  four 
davs,  while  in  adults  it  often  continues  lon^r.  If  the  infection  were 
only  ihii.s  nianifpsted,  It  wmild  he  a  nmtter  of  .small  iniporlam-e,  Tn- 
furlnniitclv,  it  is  iK't-asiin tally  .so  scvci*e  ii.s  to  Ih-  alarniing.  even  to  the 
point  of  actual  danger  to  life  itself,  While  1  have  never  seen  a  case  result 
m  death,  I  have  seen  a  few  assume  alarnilnt;  .sv*iiiplonis.  'I'hat  is.  1  have 
seen  two.  in  alxjut  0(K)4)  cases,  in  which  the  heaiorriiage  was  .so  proto(i}*eil 
that  marked  itni'tnia  mul  exliaitstinu  resultetl,  and  two  of  severe  sejxsLf 
fruin  .strept(H'in'cns  infection. 

If  the  cases  wifh  sccon<larv  hcmorrhajjc  had  Im'ch  ottcmtitl  upon  in  the 
ho.spita1,  the  t)lcinlin^  (tiidd  have  been  moiv  quickly  contndkil  aial  tlie 
danger  averted,  or,  indeed,  it  inigiit  not  have  (Kvurred,  as  the  patients 
woiiEd  have  ri'mnint'd  (|uiet  in  l>ed. 

In  one  of  the  septic  cases  the  lon.sils  were  removed  by  partial  dis- 
section and  completcil  with  a  snare,  whereas  in  the  other  case  the  dis- 
aection  was  done  with  a  sharp  .scalpel.  In  the  latter  case  tlic  iafrt-litm 
was  the  more  severe  of  the  Iwo.  a  fact  vvhieli  apparently  conlrovcrta 
my  previous  .statenicnr  tliat  a  clcaii-i*ul  di.s.sts-lion  is  lessapt  lo  la*  folktweil 
by  infection  tliau  a  <hdl-<:ut  or  crushing  dUscclion  wiUi  a  snare,  hi  spite 
of  the  apparent  discrepancy,  I  wish  to  reaffirm  my  pre^-ious  statement 
that  dissection  with  a  sliarp  instrument  is  less  likely  to  Ik-  followed  by 
severe  secondary  infe<-tion  than  one  done  with  dull-cutting  or  cnishing 
inslnimcnls.  .\nother  factor  which  must  Ijc  taken  into  account  is  ihc 
virulence  uf  the  inf^■«•t^vc  nncii)or(jaui.'*m  causing  the  infection.  If  a 
virulent  type  of  sin-pltictM-cus  is  the  infei-tive  a^'nt,  the  resulting  infivtion 
and  .sepsis  will  L>e  severe,  no  matter  what  niethoil  of  dissec-tion  is  us«l. 
Crushed  tissue  is  less  resistiml  than1is.sue  cut  with  a  sharp  instrtinient, 
hence  it  is  ujoru  readily  iiifet-ted,  thouyh  either  may  be  the  seat  of  infec- 
tion. The  whole  (|Liestion  is  one  of  the  microorganism  on  oih*  side  and 
of  the  tone  or  resistance  of  the  ti.s.sues  on  the  other.  If  the  resistance  i4 
the  tissue  is  normal  ami  the  vindetn-e  of  llic  microOi^anisins  are  grrat,; 
infection  will  follow.  If  the  n'sistaiice  of  the  tis.sue  is  low  anil  the  vim-. 
lence  of  the  micn)orgatiLsm  is  low,  there  may  or  may  not  l»e  infeciioti^J 
acconlinjr  to  the  balance  or  lack  of  Imlancc  existing  Iwtwecn  the  resist- 
ance of  the  ti.s-sues  and  the  virulence  of  the  infeeting  inicnjorganLsms.  It 
follows,  therefore,  that  the  (piestton  of  infection  is  injt  wholly  ilepcndrnt 
upon  whether  the  dissection  l.s  performed  with  blunt  or  witli  slmrp 
instruments,  but  that  the  general  tone  of  the  tissuiis  pre\'iou9  to  the 
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uporntion.  tfie  liK-al  tone  as  afferleil  Iiy  citSu-r  hhiiit  or  sharp  inslnimenls, 
ami  the  virulence  of  the  invarHni;  inierdor^anisjii  each  has  iLs  inHueote 
ill  deteniiiiiing  the  severily  uf  the  infeetioii  and  the  resuttinf(  se^xsis. 

Hie  practieal  dwl  net  ions  to  be  drawn  from 
the  fort^ing  stuiements  are  as  follows:  •■■■*■  -'w 

1.  If  the  patient's  vital  f<irees  are  low, 
tonics  and  fresh  air  should  l>e  prescribed 
for  some  time  hefiire  the  opiTation.  It.  ih 
true  that  it  is  not  often  a(^visal^Ie  to  delay 
the  removal  of  the  tonsil  nnlil  the  ^^eiiernl 
tone  of  the  sy.sleni  is  ele\aled.  as  the  tonsils 
may  Ih-  Ihe  direct  cause  of  the  lowerc*! 
WtalilY  of  the  patient,  and  should  be  reniuve^I 
to  stop  the  toxeniia.  Under  such  cirriim- 
slunee.s,  tin*  risk  of  the  iiifeelioii  and  sepsis 
must  l»eassinnet|,  and  such  tiieasiiTesadopIeil 
OS  will  avert  or  minimize  the  intensity  of  the 
two  procesJies. 

2.  'riie  resistance  of  the  tissnci  is  infln- 
eneed  hy  the  previous  loeal  diseasf  and  hy 
the  character  of  the  dissection.  I'he  local 
changes  due  to  pre:\-ious  disease  of  the  tonsil 
cann<it.  perlijip«,  W  eliminate*!,  and,  in  so 
far  a.i  lhi.s  factor  is  {■oncerncd,  the  operalion 
must  l>e  perfornicil  in  spile  nf  diem.  In  so 
far  a-*  the  tone  of  the  local  structures  is 
HffertCHJ  by  the  character  of  ilie  dissection, 
this  is  entirely  under  Ihe  coiitnjl  of  the 
operator  He  can  avoid  the  use  of  crushing 
instruments  hy  snlistitiitinj^  ^;har]>  ones. 
While  this  precaution  will  not  always  pro 
vent  infection  ami  sTpsis.  it  will  rt-<iuce  the 
niini)M>r  and  severity  of  the  iiifectiuiis. 

|{.  The  vindeiice  of  ibe  local  inicrfwirgan- 
isms  in  the  throat  iiiuy  t>e  iletennimi]  In-fore 
the  operation  hy  the  adoption  of  the  routine 
practice  of  making  cukun-s  from  the  tonsils. 


Uictit  likltaf  inforior  )&«,  Khnwlnc 
(ml  Ute  vmiiiiiiitin  ulveulsri*. 
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^"i^uIent  germs  may  be  lodjjcd  in  the  hoitom  of  the  cnp-pts  without 
giving  rise  lo  oliviniis  svnipimn.s.  Close  inijuirv  iniiy  vhv'ii  Ihi*  state- 
inenl  thai  llur  piiticiil  Ims  a  slighl  surt'iicss  upon  swallowing,  a  st-nsalion 
of  pricking.  Ill  one  such  esse  in  the  uiithur'.s  pnietice  u  most  viotent 
and  obstinate  infectiuu  occurrvO.    lliv  patietit,  a  rliinulogist,  came  for 


rto.st 


V 
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the  removal  of  his  tonsils,  arul  infi^muoh  ns  I  presumed  that  he  knew 
whellicr  liis  thniat  was  in  it  pmjH'riotKlilinn  Tor  tlic  oprratitni.  the  tniisiLs 
were  reuiove«l.  After  ihe  occurrence  of  the  infeclion  he  tolii  ine  thai  he 
hod  been  sulferiug  for  a  week  fnini  a  sli-rhi  .soreness  or  pricking  in  the 
thniat.  These  facts  sliow  that  tlie  ■^iirgecjii  should  nnl  preautne  aiiytlung, 
ten  though  the  patient  is  supposedly  well  informed  concerning  his 
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coiiditioii.     All  cases  should  he  suhjected  to  close  scnuiny  by  the  surgeon 
!)efore  |>erftirmin;r  an  (i|)cralii>ii. 

Should  the  extiiiiiimtwii  show  such  soreness  lo  he  present,  the  operation 
should  not  Im;  |jerforined.  The  cn-pt.s  of  ihe  tonsils  should  be  cleunsed 
of  all  debris  by  svriii^iiif;  (Fig.  2^*4)  with  warm  rionnal  salt  solution. 
A  cun-ed  cotton  npplir-ator  moistened  with  the  tincture  of  ioiJine  should 
be  ititrodured  into  I'lU-li  iTvpt  to  iitlay  any  infection  and  inHaniniution 
in  them.  Trettlioent  thus  carriwl  out  for  one  week  witl  nsuiilly  prepare 
the  tonsils,  so  that  the  ojH'mtion  may  be  performed  without  the  daiij^er 
of  infertion  of  tonsillar  orij;iii.  It  h  iir;;ed.  therefore,  that  the  surj^eon 
should  always  prepare  the  (unsils  for  operiitinn.  just  as  he  would  in 
any  other  jiart  of  the  body.  Tlic  same  rule  should  be  applied  to  the 
utise,  throat,  and  lan.-nx,  even  thoujjh  these  rcfjiotis  are  not  .tuscf^ptiblc  to 
absolute  surgical  elcanliness.  The  breeding  or  incubating  foci  can  at 
leiuil  be  eradicated. 


Fio.  »4 


r 


f  A  n*jior  «.   CO. 


Tlie  liiilhor'n  lonxil  xyrinuL''. 


Is  TonsUlectoniy  a  Hospital  Operation?  -In  younj;  children  it  is  noe 
nerc-SuSarilv  a  huspital  opt-nitiou,  beeause  il  is  rarely  followed  by  cillier 
severe  hemorrhage  or  sepsis.  In  adults  it  should  lie  a  htKspital  operation, 
on  account  of  the  posjiible  heniorrlia^  and  sepsis. 

.4  prominent  surgeon  has  said  that  the  ton.^il  is  of  greater  cUnicul 
itnporlance  than  the  iippendi\;  that  it  cause-s  more  suffering  and  more 
deaths.  If  this  is  tnic,  an<l  I  iM-licvo  it  is.  the  tonsil  is  worlJiy  of  the 
most  serious  and  painstaking  study. 

The  tt?chiii((iie  of  lis  removal  shonlil  receive  tlie  .same  carefid  ami 
patient  attenlion  that  has  la-en  devoted  to  the  removal  of  the  vermiform 
appendix.  In  view  of  the  iiupurtance  of  the  tonsil  from  a  clinical  stuiH)- 
jwjint,  and  in  view  of  the  possible  complications  and  .sMpiehe  following 
Its  rtmioval.  ton  si  I  lee  ton  ly  .should  be  regardeil  a.s  a  hospital  operation. 
If  perfornieil  in  u  hospital,  the  danger  fn)m  primary-  or  secondarv  lieinor- 
rliHLje  is  largely  eliniinatp<J,  and  infection  iinel  sepsis  may  be  diminished 
in  severity  and  in  ihe  fret]uen<y  of  ll»-ir  occnrrente. 

rJcorge  L.  Itiehards  and  Charles  Uit-hanjstin  advocate  the  complete 
removal  of  the  tonsil  by  finger  dissection,  The  pillars  are  partially 
separated  with  a  knife  of  stww  de.seription.  the  finger  inserted  inro  the 
incision  and  the  tonsil  separated  from  the  sinus  tonsillari.s.  The  fibr«>us 
pedicle  at  tin-  nxit  of  llic  lotignc  is  then  severed  with  a  .snare  or  tonsil- 
lotome.  While  this  niedmd  of  enucleation  is  old,  it  has  nwakennl  new 
interest  tin  awoimt  of  thf  enthusiastic  indorsement  of  these  eminent 
and  practical  larj*ngologi»ls. 
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CHAPTER   XXIV 

NEOrUVSMS  OF  THE  TOXSIL 
BENIGN   NEOPLASMS   OF  THE  TONSILS 

Benign  tumors  do  not  ocmr  as  often  in  the  tonsils  a.s  they  do  elsi'whrn' 
in  the  pharvnx.  Of  the  variet^v  found  in  this  rrgion.  papilloma  is  (he 
most  comnion. 

Papilloma.~]'upill(>ntu  is  more  often  uinltiple  than  single,  and  presents 
the  Kf'nernl  outlines  of  a  bunch  of  grapes.  If  single  and  latge,  it  may 
Ik-  mistaken  for  a  siipL>rniinierur\-  luiLsil.  I. life  all  paplllotnata.  it  has 
a  tendency  to  retunr.  and  is  S4jUK'tinKvs  apparently  cxinverted  into  a 
malignant  prowUi.  It  should,  Uierefore,  be  nmiovcd  by  clfan  surgical 
excision,  rattier  than  by  a  crude  erusliinp  method,  as  with  a  snare  or  dull 
fon-eps.  It  should  be  Ininie  In  mind  fhat  ihe  transition  from  a  henj^fn 
papillimia  to  a  malignant  epiliu'lionia  is.  liistolugicalty,  mllier  eany.  'Ilie 
epithelial  growth  in  the  papilloma  is  outwarrl,  whereas  in  epithelioma 
it  i.H  inward.  'Hu're  are,  of  course,  other  histological  differences.  'ITie 
stnjclural  arrangements  are.  however,  so  similar  as  to  warrant  u  c-ertain 
amountof  <-autionniid  <lts4^'rclion  In  their  diaj^noxi-^  and  .surgical  tn'atment. 

In  some  instances  there  may  be  une  peilick*  with  many  [mpilloinata 
attached,  whereas  in  others  there  may  be  many  pedicles, 

Tlw  growths.  AS  H  nth-.  gi%-e  rise  lo  no  marki'^l  symptoms.  A  slight 
liaeking  i-ough.  a  tickling  .\cnNitiuu.  and  the  feeling  uf  a  foreign  body  in 
the  fauetal  rejipon  are  rompbiined  of.  'Hie  only  change  noleil  in  the 
surrounding  tonsillar  tissue  t.s  an  increasol  hypereiniu  around  the  attach- 
ment of  the  tumor.  Pain  is  never  present.  The  tumors  vary  in  s'ize 
fnim  that  of  a  pea  to  a  large  walruil. 

Lipoma.— Lipoma  uf  tlie  tonsil  h  rare,  though  Atkinson,  Farlow. 
Ingals  and  others  have  reported  cases.    'ITiey  are  benign  fatly  tumor;^ 

Angioma. — .\ngioma  of  the  tonsil  is  also  i[uite  rare.  Flatau,  Phillips, 
Bosworth,  Keimer  ami  others  have  reported  a  few  cases. 

Treatment. — 'I'hc  treatment  is  pn*ferably  by  e]e<-lm!_vsis.  The  positive 
pole  >honld  Ih'  applied  by  means  of  gold-platcnl  needles  thru.st  into  the 
ne()pla.sm.  The  slpcngth  of  the  current  should  vary  from  ft  to  2.")  ma.,  and 
should  be  applie<l  for  from  two  to  twenty-five  minutes  at  each  seance. 
Hepeat  the  applications  onee  or  twice  a  week  until  the  vascular  growth 
is  oblitcnitwl. 

Fibroma.— Fibroma  of  the  tonsil  is  a  benign  neoplasm  next  in  fre- 
quency of  occurrence  to  papilloma.  It  von*  rarely  lavomes  malignant. 
Its  growth  is  verv'  slow,  and  is  iisuallv  limited  to  one  tonsil.  Delevan 
and  others  have  suggested  iliat  fibrous  tumors  of  the  tonsils  nmy  be 
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miataken  for  simerminienirv  tonsila  Tliis  is  cspwially  tnie  if  the  super- 
numerary tunsif  aff|uir<'s  its  fibrous  tissue  frimi  the  <ie^nerative  changes 
(luf  lo  a  foii.Hlaiit  irritjiliini  from  ils  exposed  position  iti  the  Fauces,  'i'wh- 
nirally,  it  is  a  lilipuplaslie  filiroma.  Stmie  elnim  tluit  it  is  only  a  fibroma 
which  iiicorpomtes  some  of  the  lyniphoid  tis.sue  of  the  tonsil. 

Etiology. — Fibroma  of  the  tonsil  occurs  etiuaily  often  in  each  sex,  and 
pcrlmp.s  more  often  in  the  ynnntj  than  in  niiflrih-  hihI  ftdvancei]  life. 

Pathology.  -KibriiTiiu  is  usually  soinewliut  iiediiiic-nlHted,  tliuii^h  it 
may  be  ses'^^le.  The  larmier  llie  fibroma,  the  larger  the  peclich'.  It  is 
more  often  -sin^^k;  tlian  nuilliple.  Beiiij;  of  connective  tissue  of  nieso- 
blaslic  origin,  it  must  of  necessity  have  iL**  orifjiti  from  the  truljecula* 
of  the  tonsil.  ( )rniKi(>n(illy  il  nn(Ier;foea  cystic  dej^eiierution.  Csually 
it  is  firm  ani3  scantily  suppMe-I  with  bloodvessels.  It  is  composed  of 
while  fihrr)ns  ti.sHue,  ihe  rclU  ufien  lieing  iniitled  together,  closely  .ttmu- 
lalirii;  enibryonie  eonnective-lis.-<ue  cells. 

Symptoms. — Annoying  .■*vmptoms  are  seldom  present,  except  in  tlie 
large  peduncntaleil  type,  in  vvliicli  it  prtHlnces  iu6*chanical  obstniction. 
Its  presenci-  is  not  ai'coi)ipaiiie<l  by  <liseliarge.  It  is  fharacterizt-d  by 
symptoms  siniilur  lo  thosi-  of  enlarged  or  li>iHTlr<tpluefl  tonsils, 

DiagDosis. — The  diagmi-sis  is  usually  easily  made,  and  in  case  of  doubt 
a  portion  should  be  excised  mid  subniillert  to  micn:»snopic  examination. 

Treatment.—  The  treatment  is  purely  .sut^ical.  and  ronsist.s  in  its  re- 
moval, a  procedure  easilv  Mcconiplishcd  if  llie  growth  i.s  peduneulatefl. 
Occa-sionally  it  uiav  be  iidherent  lo  the  totu-iil  or  to  the  neighboriug 
structures  as  a  rtwiilt  i>f  repealed  iiiflacnuuitioiis  of  the  tonsil. 

Surtfiral  Techutquf. — [a)  <'ocainize  the  growth  and  the  area  ariMind 
the  [>oint  oF  attachment  with  a  10  per  cent,  .snhilion  of  cocaine  by 
repeated  swabbiiig-f. 

{b)  Separate  tlie  priiut-s  of  adhesion  witli  a  scalpel  or  srissorf). 

(c)  Pass  a  c(jld-wirr  .■*iiare  around  the  tumor,  engaging  it  at  its  pedicle, 
or  point   of  iteiaclinu'iit. 

(ri)  Sever  the  pctiitle  by  closing  the  wire  li>r>p. 

(e)  ('auterize  the  stump  of  the  pecHcle,  and  if  it  penetrates  the  tonsillar 
tis.sue,  dissect  it  to  ils  point  of  ungjn. 

(f)  FnijiifUt  cleansing  with  some  antiseptic  gjii^le  should  be  practised 
for  about  one  wet^k.  or  until  healing  takes  pUice. 

(jjl)  Insttiul  uf  using  the  wire  snare  as  given  in  (c),  the  growth  may  I»e 
seizeil  will)  the  vid-selluni  or  other  tootheil  for<'e|).s  and  di.*«e<-ied  witli 
a  stralpel  from  its  attachment  lu  tlie  tonsil,  or  the  tonsil  may  also  tie 
removed. 

Fibro-encbondroma.  — A  few  cases  have  been  described,  and  notable 
among  them  i.s  that  of  Cosolini,  in  which  the  grou'ih  was  as  large  as  an 
orange,  and  wa.s  readily  enucleated.      (Jrosvenor  also  rejjorted  one  fuse. 

Cystoma. — Cystoma  of  the  tonsil  !.■*  rare.  It  may  Ik-  either  super- 
ficially or  deeply  situat*i3.  Vircliow  rcporl.s  having  found  them  post- 
mortem. I  have  occasionally  fouml  them  of  small  size  when  enucleating 
hypertrophied  tonsils.  They  vary  in  size,  and  may  contain  a  quantity 
of  fluid  or  a  mass  of  inspissated  secretions  and  epithelial  debris. 
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Th^  give  rise  to  no  pwuHar  symptoms  other  than  those  usually 
'presettt  in  enlHr;(ji*<i  Innsils, 

They  may  hi-  eradicated  by  freely  ineiship  them  with  a  histonry  iind 

curetting  the  lining  nicnihrftne.  iinri  th^-n  swudhing  the  cavity  with  ptirc 

irlM>li('  acid  lo  i*.\c-ite  reiic-titiuary  infiatiiniiilioii  and  aKKhitimilidti  of 

le  opposed  tt'ulls.     A  still  Keller  nicth<Kl  of  In-Hdneiil  is  to  euiielttite 

li*  loti^il  a-  dt•■^(Till^'«l  uikIit  T.insinrfiutiiy. 

Lymphadenoma  in  Hodgkm's  Disease. —In  even-  case  of  llodgkin's 
Uscose,  it  is  advbfuhle  li>  examine  the  toiu^iLs,  as  Uiey  may  hv  ihc  si-nt 
rf  a  lymphadenoma  such  as  is  present  in  other  parts  of  the  hody.     In 
le  earlv  sta^r  of  the  disca-se  it  may  he  linpossinle  to  assert  positively 
lat  the  tonsils  are  inveilvwi.  though  ihcy  may  ajJiieur  whnunnally  eii- 
ir;^!.     In  the  author's  cas*-  the  tonsils  t|i<l  not  Hp])ear  to  I>e  enlarged. 
Jy  keeping  the  caae  under  ol)sen*ation  ilieir  growth  may  beeome  ap- 
'parent,  and   when  it  ownrs  i.s  (piite  significant.      Lymphadenoma  of 
the  tonsil  is  only  a  loral  expression  of  a  dis.seuiinated  lesion  of  u  similar 
nature  throughout  I  he  general  lymphatir  system.     In  niv  ea.se  the  tonsils 

I  were  not  apparcnllv  involvetl,  tlioiigh  the  neck  glands  ^vcpp  enormouslv 
tolargetl.     'i1ie  case  improved  markedly  unilcr  the  ajipliealion  of  the 
itontgen  ravs. 
I     ■ 


MALIGNANT  NEOPLASMS   OF   THS  TONSILS 


Carcinoma  of  the  Throat. — Ac<v)rding  to  some  authorities  carcinoma 
""w  more  frc<|Ucntly  found  in  the  tonsils  ihun  sarcoma,  white  others  hold 
the  reverse  opinion.  .Mort*  Ihun  I(HI.<-iuses  have  h«-n  reconlwl.  and. 
according  to  Bosworlh,  it  occurs  once  in  every  "ilHN)  cuscs  of  can-inoma 
in  all  parts  of  the  IxKly.  It  is  a  di.sease  of  middle  and  adviincol  uj^e, 
tliough  J.  D.  Brk-ant  reporLs  a  case  in  a  patient  ago<l  seventeen  years. 
Sarttmia  may  oirur  at  any  age.  hut  iiuiri'  often  in  early  life.  The  youngs 
est  ciise  coming  under  my  olist-nalion  <xx-urretl  al  the  eighteenth  month. 
"^Bses  of  sarcoma  have  heen  rcport*-d  as  late  as  cfic  eightieth  year.  The 
iverage  age  at  which  can-itKuna  devclo|>n  is  aliout  the  fifty-sei-tuid  year. 

Carcinoma  of  the  tonsil  is  more  malignant  than  .sarcoma  ltecaii.se  of 
the  hist<ipalhologieal  preiltnni nance  of  glandular  epillietiiim.  It  is 
rarely  priniary,  hiit  is  usually  secondary  to  carcinoma  of  the  tongue  or 
pillars  of  the  fauces.  It  is  usually  cliaracteri'/ed  hy  a  .sj|uain»tis  and 
spindtc-eell  epithelium.  It  does  not  attain  the  larg«-  size  of  sarcoma  of 
the  tonsils,  hut  it  involves  the  neig)d>oring  lymphalic  glands  at  an 
earlier  period. 

Symptoms  of  Osreinoma.^Karly  ulceration,  a  fetid  hrealh,  more  or  les.s 
pain  of  a  lancinating  eharncter.  eniaeiutioii,  and  cnichexia  are  the  usual 
symptoms.  Before  ulceration  the  .secretions  arc  of  a  heavy  nuicons 
nftture,  while  after  ulceration  Ihey  are  often  pimilent  in  chara<'l<T.  .Slight 
jemorrhagc  is  a  frc«)iienl  symptom.  It  may.  however,  in  exceptional 
U'ii's, !«!  very  profuse  and  cause  death.  Edemaof  theglollisisfroijueiiliy 
present;  indeed,  one  might  say  it  is  an  almost  constant  eoucouiitant 
amplication  of  carcinoma  of  the  tonsil  in  the  advanced  stage. 
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Pain  is  always  a^yi^valwl  during  the  act  of  swallowing,  and  the  voire 
is  either  liuarsc  or  apliotiic.  8<x.-uii(lun*  glaiidiilur  tiivolveiiient  t.s  an 
early  fratiin-.  'Hic  siihjet-tivc  synijitonis  are  vcn'  little  diffrront  fmm 
tliiise  of  saiv*>ma  of  the  same  rejjion,  except  in  the  lulvoitrctl  singe,  wlieu 
ulcomtioii  and  pain  art-  prc-'W-iit. 

Diagnosis,  -rarcinoiiiauf  (he  tonsil  isaditieaseof  tuidilleanil  iidvant^ 
life,  while  sareoma  more  often  occurs  in  ihc  young,  riccralion  occurs 
early  in  carcinoma  and  later  in  sarcoma:  carcinoma  is  mMlulur.  while 
sarcuma  is  smooth  ami  round.  C^HrcinoinH  \\»A  a  Hushy  pink  hue  ainl 
It  often  fiingoifl,  while  sarcoma  is  hluc  in  color  and  It  craiscd  by  ratiicr 
iarge  arteries. 

When  in  a  slate  of  ulceration  carcinoma  niav  Ive  juistaken  for  syphilid, 
particularly  if  the  adjacent  f^hnuls  are  not  niucli  invtilveij. 

Tlie  progress  of  the  case  and  the  adniini^^lration  of  the  iodides  will 
soon  clear  the  dia^jnosis. 

'llie  pain  in  carcinoma  is  laiicinatin);  and  sliarp,  while  it  \&  tlnlt  aial 
periodic  in  ^arroina, 

Papilliiina  is  painless,  peduiicnlatetl.  seldotn  idceraten.  and  .sK-ondaiy 
involvements  liy  direct  extension  of  metastases  do  not  occur.  There  are 
no  coiislltutiomil  symptoms,  and  the  growUi  Is  multiple  und  presents 
Uie  appearance  of  a  Ijuiicli  of  grapes. 

Kifimma  of  the  tonsil  has  n  constricted  base,  grows  ver}*  slowlv,  is 
free  fn>m  pain  aud  glandular  involvement,  and  does  not  recur  when 
removed . 

A  mi<Tosropic  eNamination  f)f  the  tissue  should  be  made  in  diffcrwi- 
tiating  the  various  types  of  tuuwjrs. 

nirFKHBJcnAt  DiAONOftis  07  Sarcoma  Atn>  ('AHnsoMA  optrk  Fauciai.  ToMsn^ 


Sareoma 
t.   Any  ii<F.  lucnt  oflm  Hfttr  fiflvcn, 
J.   l-'retiiwiiUy  |ih"iM'y- 

3.  I  i1iui<)u|jii  iiivolvNiiriit  Iult>. 

4.  >'T«qunilly  eiH'ii(i*iiliilr>l. 

A.   VMCutivi  b«iiion'hv'»:  ulroratM  IttI*. 


1 .   Nol  in  viarlr  lif»,  iHOAlly  alter  (orljr. 
1.    ttarwly  priinar}'. 

3.  Otjuidiiliir  invnlvetnral  cdrly. 

4.  Xol   Pirriiili'ijliilnl. 

5.  Ni'i  —i  v)UKiilnr;iM-MiH  ticmorHian; 

uli-rmlM  Mily. 
0.    Frciiuml  in  nalak 


TrBtttmBHt.— The  treatment  of  carcinoma  and  sarcoma  of  the  tonsil  is 
palliative  and  sui^'al,  Lhough  in  most  cases  the  latter  afTonts  little 
encou  raiment. 

EXTIRPATION  OF  THE  TONSIL  BY  THE  EXTERNAL  ROUTE 

In  malignant  disease  of  llie  tonsils  where  the  surrounding  tissues  have 
become  involved,  it  may  become  necessary'  to  remove  the  tonsil  by  tlie 
external  nnile  by  von  Lungcnbeck's  ntethod. 

Trehiiiqin: — {")  A  general  nnesthetic  should  bc  given. 

(b)  Tlie  external  incision  is  in  die  fonn  of  a  U,  thus  making  a  tnngue- 
sha]>ed  flaj)  (Fig,  295).    'JLTie  flap  thus  made  lies  immediately  over  the 
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ascending  nimus  or  the  lower  jaw.  This  portion  of  (he  jaw  is  lo  l)e 
teniporarilv  rf.siTtt*(l,  fut  as  to  exposi*  the  toiisilhir  region  to  oiwration. 

(r)  'lilt*  I'xtenml  iiuixillar^'  artt'ry  (fm-ialj  is  ligated  to  control  the 
hciiiorrhafje. 

(d)  'I'he  periosteiuri  corrcsiMjiulitif,'  (o  the  anterior  incision  showhi  lie 
dinded  prt.'parator>-  to  j*a«'iii^r  ilirtm^jh  ihe  lK>ne, 

(f)  'I'he  jaw  lioiif  is  sawn  ihmu^h  alori^  the  line  of  the  periosteal 
iiK'ision  just  in  frunt  of  the  iuserlion  uf  llie  iiiuAseter  muscle. 

(f)  The  connective- tissue  aliuchnients  of  the  fiw-enclinf;  ramus  of  the 
jaw  on  lia  inner  surface  are  tl^en  earefiilh-  ilissirleil  fnini  (lie  hmu^,  care 
being  exereiswl  to  avoid  injuring  the  inu-tcU-s  of  nia-stlcation. 

(if)  The  aseeneliii;;  ramus  of  tlu'  jaw  is  then  lifted  ontwnr«]  and  up- 
n'onl,  thereby'  exposing  the  region  of  the  tumor  lo  view  i^Fig.  '2^5). 

I'M.  2«S 


Itanpoiwy  iMMtton  of  the  nuniw  ■>(  tlie  iiilvnor  muiltft  10  npow  the  favpw  In 
th*  nmavftl  of  luaKniiunt  tumor  ol  the  ton^l. 

(h)  The  tumor  is  then  e.\p4)Sfd  hy  dissection.  The  external  carotid 
arlerj'  lies  exlenmily  and  posteriorly. 

(i)  Tlie  tumor  dioultl  Ih'  nunoveil  with  knife  and  scissors,  care  being 
exen-isol  In  avoid  opening  into  the  ravitv  of  the  month  until  the  last 
niomenl.  so  as  to  keep  the  secretions  from  entennf»  lUe  wontid. 

())  'Hie  a.scending  ramus  of  the  jaw  is  then  returned  to  its  normal 
position  and  .sutun-d  with  wire. 

(it)  "Hte  skin  i^  then  suluml  with  horsehair  or  with  Ilnrris'  ImriwI 
auture. 

ih  'Hie  woimd  Is  dresswl  (hrungh  the  mouth,  healing  taking  place 
by  granulation,  as  after  an  ordinary  lonsilleeComy. 
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CHAPTER   XXV 


INFLAMMATORY  DISEASES  OP  THE  LAUVNX  AND  BPIGLOmS 


ACUTE   INFECTIOUS  EPIGLOTTITIS 

Synonyms. — Aii>o»a  rpifjiuttidea  anterior  (Mit-hel);  acute  iiifet-lious 
e|»iglottiti3  (Theisen). 

'llie  diseiise  is  often  priiimrj'.  and  is  an  acute  infectious  process.  C'lem- 
enl  F.' Theism  reporls  tlirt^-  riuses,  nml  givt'S  h  tnfxsl  iidniiniblr  review 
tif  the  literadtre  on  the  siihjwt.  Mieliel,  in  1S7S,  lir>it  dt'.vrilieil  mi 
iiiHamiimlor.'  pnicess,  invulvinj;  the  anterior  surfat*  of  the  epiglottis, 
under  this  nnme.  1 1  is  iisimlly  aecompiinie*!  hy  more  or  loss  circunusrrihed 
edema.  While  the  lan-tix  may  be  .sdiiiewlmt  involved  in  some  cases, 
Ttieiscn  claims  that  true  an^nim  epi;j;lotlidea  occurs  quite  often  as  a 
priiiuiry.  sepnrate,  distinct  eonililioii. 

Etiology. — ^In  the  <litTusr  type  of  iiiflaninialion  the  cpl^luttis  may 
become  inflainetl  by  «n  extension  from  acule  ton.silUli.s,  pharyiifjitis,  or 
lingual  tonsillitis.  In  the  true  pnnmry  type  ita  ori^^'iii  i.s  nut  tbu»  ex- 
plained. In  the  cases  reported  by  Tlieisen  Inere  wasno  Iiistort-  ofcnryzn, 
or  other  acute  infectious  cnnditi^m  of  the  upper  n-spinitory  tract.  The 
lar^'nx  wa.-*  hnt  .slijj;licly  involvei).  The  age-s  of  the  patients  were  thirly- 
fiix,  forty,  and  fifty-nine  years  respec-tively,  one  male  anil  two  females. 
Ilajdt's  experiment-**  show  lluit  the  .submueosa  of  the  atilerior  surfai-e 
of  (he  epiglottis  i-i  ahnnilatil  anil  the  nnicosii  Inoscly  aithiTciit.  while 
oil  the  larynjieal  surface  it  is  (iyhtly  aclht-rent  to  llic  cartilui;e  except 
at  the  nodules,  where  there  is  some  looae  submucous  tissue.  These 
analoinieal  facts  e:cplain  why  llie  (>dema  does  not  extend  to  the  laryri.\, 
as  one  might  at  first  expect  it  would  rlo.  In  excessive  edema  it  may, 
however,  extend  to  tlie  larynx  by  way  of  the  submucous  tissue  of  the 
phar\-nj,'o-epijrloltic  ligament,  thence  to  the  aryepigloltir  folds.  Injlirj' 
to  the  epiglottis  or  the  neigldH)riiig  li.ssue  by  swHJIowing  foreign  bodies 
or  irritating  siibslauces  may  cau^e  the  condition.  Hot  <lriiiks,  raw 
spirits,  or  highly  spictil  Ii<|iii<Is  may  also  be  regank-d  as  [xissible  proli.*- 
poang  etiolugi<-al  factors.    In  edema  of  Uie  fauces  due  to  large  doses  of 
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tlie  iwlide  of  pota.sli.  Uip  epigltittis  iiiav  bei-ome  involved.    TTie  inf«'lioii.i 
fevers  are  als<>  IJkcIv  to  give  rise  to  this  distressing  roiulilion. 

Perielioiuiritis,  eiirfiiioiiia.  and  iilcenitive  i-omlitiuiis  due  lo  sj'philis 
or  tubereulosis  itiay  suddenly  lioixmie  ct>iii plicated  by  it. 

Kacterioto^firal  examinations  made  in  two  of  Theisen's  oases  showed 
Streptococeus  aureus  and  pneiimocoeeits  in  one  and  .Staphylococrufi 
nibns  and  pnruinoroccu.s  in  tin*  other.  The  alriiini  of  infwiion  in  »>me 
inritaiiecs  srems  to  he  a  truniuatie  wound,  in  others  it  h  an  e.\teii>iou  of 
an  acute  inflaniinntion  from  contiguous  analomiral  parts,  am)  in  a  thinJ 
cla.ss  it  is  a  tualignant  luben.'uh)us  or  syphilitie  uleer.  The  rhief  cause. 
dieu,  is  a  mixed  iiiftvlion.  which  may  or  may  not  In,-  prccfdcd  by  a  gross 
le.siopi  of  the  anterior  surface  of  the  epigh)tlis. 

Pathology. — From  what  has  been  given  under  EtioU^-  and  Synip- 
tomatnlog)',  it  may  t»o  inferred  that  the  patholo}()'  is  sueh  ixa  is  common 
to  acute  inflauiiualion  of  muei>iis  meinhmues  e(»veriug  I(k>sc  .suhinueiais 
tissue.  This  consists  of  inKaniumtory  coni^estion,  exTidation,  and  e<k-nia. 
which  pnx-esses,  in  typical  ca-ses.  arv  limited  lo  Un*  anirrior  .surface  of  the 
cpitfloltis.  The  bacteriological  iiifeirtion  is  usually  die  pneiiiiKJcoccus 
with  the  Streptoeo<fUs  aureus  or  the  SlaphyhK-oceus  allms. 

Symptoms. — The  onset  is  sudden.  an<I  attemled  with  fever,  painful 
ih'gliiiitinn,  stiff,  .swollen  tongue,  atul  dyspnea,  especially  u|>on  lying 
down.  Ill  one  ease  reporte<l  hy  'I'heiseu,  tl-.e  latter  symptom  was 
severe  as  to  necessitate  pnipping  the  pnticnt  tip  in  l»ed. 

The  febrile  symptoms  are  .simitar  to  infectious  feve-Ts  in  generaL 

rpon  examination,  the  anterior  .surface  of  the  epi;;lotlis  i.s  rwl  and 
swollen,  while  the  adjacent  tissues  are  usually  but  little,  if  ai  all,  invnlvet). 
ITie-se  symptoms  eimtinnc  with  more  or  less  severity  for  five  or  sL\  daya, 
when  ihcy  aliMtc  in  intensity;  the  epiglottis,  however,  retnniits  red  aitd 
swollen  a  fewtlays  huiger. 

DiagnOSiS.^If  ctriiiin  charjcieristic  symptoms  are  l>orn<'  in  mind. 
llicrc  need  be  bul  Itllle  diHieuliy  in  arriving  at  a  correct  diagnosi.**.  These 
symptoms  are:  («)  .Sudden  onset,  (h)  A  febrile  movement,  (e)  Red- 
ness and  swelling  limited  lo  ihe  anterior  or  lingiiu)  surface  of  the  e|;i- 
gluttis.    (d)  More  or  less  painful  deglutition. 

.\eute  augioneunitic  wlema  is  unattended  hy  fever,  and  tlic  edeuiatuus 
tissue  Ls  pearly  gray  inatcul  of  reil. 

It  should  be  differentiated  from  acute  miasmatic  epigloltilis,  whit4i 
fo1tow.>i  exposure  lo  salt  inarsbes,  h-s  in  hunting  fur  ducks  on  the  mud 
flats  of  the  Ciiliforiiia  eua»l.  Arnold  lias  deK.-i-il>ed  tins  itaidilion  in 
Burnett's  system  on  the  Nose,  Tliroat,  and  Ear.    (.See  .\eute  Miasmatte 

Kpigiottiii.". » 

Prognosis.— 'ITie  prognosis  in  most  eases  Is  good,  although  deuths 
have  been  reported  by  Tompkins,  I^uis,  (iibn,  Crisp,  iiuil  FnwJel. 
Proper  treatuient  exerts  a  fjivorablc  inlbicnce  upon  its  iTiiirse.    * 

^eatment.-  -Karly  scarifieacinn  of  die  eih>iiiuliius  parts  gives  prompt 
relief  in  some  iiL-ttaiice-s.  1 1  -Jtould  be  dune  freely.  Meyjer  reeiuuiueiHls 
the  use  of  iced  iehihyol  sprays,  which  are  prejtaretl  by  putting  cracked 
ice  Into  tlie  spray  tube  euutaiiiiiig  tlie  iehUiyul  solution.    'Hieisen  s|»ealcs 
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using  n  0.5  per  cent,  solution  of  k-htlivol  e\'en-  twenty  to  thirty  minutes 
while  the  acute  symptoms  ronliniie,  aiul  at  lon^Tr  iiiti-n-iils  nflcnvarfl. 
It  is  ini|Hirtant  to  f^ive  curly  relief,  as  the  patient  may  nut  Ik>  able  t<i 
swallow  even  li(|ul<]  food  until  this  is  <lone.  Calomel  and  salines  may 
be  jjiven  aflvatila;;«jiisly  at  llit?  onset. 
The  }thy!ii<.-ian  ^loiiUI  Ih.*  prt-paretl  to  do  ti^cheotomy  at  any  moment, 

suffocative  symptoms  amy  suddenly  develop. 


MIASMATIC  EFIOLOTTITIS 


j\moW.  in  Burnett's  System,  de-scriheK  ati  anite  iiiflauimaton-  process 
Fhieh  ehietiy  involves  the  epigUittis.  It  \h  attends)  hy  marked  edema 
of  the  epi<!lotti.s,  painful  su-idlowing  (odynophaKia).  and  dyspnea. 

Etiology. — He  attributes  the  cause  "to  some  animal,  ve^'etablc.  or 
bheniira!  poison  in  the  exhalations  of  the  salt  mnrslies."  He  describes 
six  rase-s,  all  uf  which  were  nu>n  wlio  had  returned  frtmi  hunting  iluck-s 
on  the  mud  flats  of  the  salt  marshes  on  the  r'alirornia  coast.  It  is 
ppnlxibie  that  the  ease;;  were  due  to  a  niixetl  infix-tlon  from  .some  nidus 
of  propagation  in  the  mar.i|i  country  along  thec<MSt.  ^^^lctller  thecase.s 
.shnidd  .stand  a)>iirt  as  illustrative  of  a  separate  and  distinct  disease  is 
perhaps  iloubtful. 

S]rniptoiiu.  -Kpifjiottic  wicma  and  inflammation  may  be  .severe,  anf? 
tlie  adjmrnt  .sinirtun-x  .somevvlnU  involved.  Tlierr  is  odynnphagia  and 
dj'spnea.     in  one  eaw  the  sujfwatixe  symptoms  became  so  ahiniiing 

fat  tracheotomy  was  performed.    Pyrexia  b  more  or  less  marked. 
1 


AOUTE  CATARRHAL  LARTNGITIS 


Synonyms. — Catarrhal  lar^*ngitia;  acute  catnrrli  of  thelar\*nx;  simple 
lanngiti^^;  larytigitis  ealarrhali^  acuta. 

Acute  ^-ftliirrhal  laryngitis  h  an  acute  catarrhnl  inHammation  of  the 
lar\'n^eal  inuc(jsa  and  of  die  vocal  <-onls.    It  is  characterized  by  hoars*-- 

■ss  or  af^onia.  and  pain  upon  phonatiuti. 

Etiology.'  The  eiioli:ig\'  of  acute  caitirrhal  larj'iigitis  may  be  sliidie<l 
under:  (I)  Systemic  di.stnrbances  and  diseu»es;  (2)  preexisting  di.neases 
of  the  np|>er  respiruton-  tract;  (3)  hvgienie  cnndilions  and  enviroiunenl; 
4)  traumatism;  {<">)  age;  (ti)  climate;  (7)  idiopathic  aiuses. 

I.  STSCemic  Dtetm-hanMs.— Sy.stemie  distnrlMnoes.  such  as  "catching 

Id,"  arthrili.s,  tlie  eruptive  specific  fevers,  syphilis,  and  tnliercnlrt.si.s, 
play  an  im|x>rtant  role  in  the  ciuisation  of  catarrhal  inflatnnmticm.s  of  the 
lat^'nx.  "Catching  cold"  is  a  c<»niple\  priM-es."^  dillicnft  to  exphiin.  hut  in 
(jeneral  it  mayl>e  said  to  im-hide  a  lack  of  bahmce  uf  the  va-vjuiulor 
ner^-es  whereliy  the  capillars*  vessels  are  erratically  ctinl  rolled.  Incn-ti.si'ii 
vascularity,  or  eong<-stion.  is  thus  a  common  di.sturbance.  Acconling  to 
Woakes  anrj  .1.  A.  Stiicky,  fhr  fihenoniena  of  "catching  cold"  are  due  to 
digestive  distuiiiaiices  and  tlic  final  results  thereof,  e.  g.,  toxic  products 
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in  the  circulation,  which  irritate  the  vasomotor  nerves,  thus  establishing 
a  prwlispn-sition  tn  "catrliin^  itild."  t'liniciil  ()l),ser\iilion  seems  to  siir>- 
pnrt  the  iihove  theon,'  iti  itiut  iic-ute  lurvngids  quite  often  follows  or 
acot)inpani(>s  <Ii;^'.stivo  disonlirs.  Arlhriiis  ulso  seems  to  have  a  causa- 
tive relallciji  to  larvngitis,  and,  iiiusmueh  a^  it  is  an  infliiniiiialury  ilis- 
ease  of  infectious  oriji:in.  it  is  etisy  to  appreciate  the  fart  that  certain 
toxins  are  in  the  eirciihition  ami  atfeet  lin*  Imiicity  of  llie  vasuniol<ir 
system,  very  much  as  in  acute  eoryza,  nr  "'caliliing  eoM.''  The  toxins  iif 
s\-phili-s  ami  rulicmild.sis  likewise  irriiute  and  distnrli  the  vrx-al  Hp|>ararus. 
In  aildiliun.  the  patliolo^'ieal  leaioiis  are  often  localized  In  the  laiTnx,  and 
are  ^pecifie  in  chanu-ter,  'I'he  exantheniatons  or  eniptive  fevers  are 
often  acconipatiied  or  roilmvcil  by  hiryn^itiw.  'Hic  specific  inicroiii^ii- 
isms  peculiar  to  these  diseases  arc  espiiially  jjrofuse  in  the  upper  respira- 
tory tract;  indeed,  they  probably  (fain  entrance  to  the  system  through 
the  inncosa  of  the  nose  anrl  throat  when  the  resistance  is  lowered,  cspe- 
ciitilv  throu^jh  ihc  tonsils  ami  adenoids;  hctiee,  ifie  niireosa  of  the  lar^'iix 
is  subjctwl  io  tlic  direct  irritation  from  their  presetife,  as  wet!  as  to  Ihe 
toxins  in  the  bloixt. 

2.  Pre-existing  DiaeBseB.^Pre-exisling  diseases  of  tlie  upper  respiratoiy 
tract  are  ini|x*rtant  predisposiiip  etiolo^cal  factors  in  lannpitis.  This 
Is  especifillv  true  in  referem-e  Io  disease-s  <if  the  sinus,  nasiil  slenosis,  and 
iufrc-tioiis  iiilhiiriinatioiis  of  the  tonsils.  It  may  be  stated  us  an  axiom 
thai  iiifiaminatiirif  pntrenfn-s  in  ime  part  of  the  dipper  rrnpirnfortf  trad  tend 
to  extend  fo  r^iitUjuimir  parts.  This  is  in  ]Kirl.  cvplainni  by  the  exlension 
by  continuity  of  tissue,  and  in  pari  Ijy  the  simultaneous  exposure  of  the 
various  structures  to  iiiicn>f»ic  niid  tnsii'  irritntioti.  The  most  vulnerable 
an'a  is  first  alfoelerl,  the  coiitif;ntiiis  purls  becomin;^  invoh'cr]  later.  The 
tetiflency  Is  for  the  Iiitiammatory  process  to  extend  dowuward  rather  thaji 
upward,  probably  because  the  fliivv  nf  the  lymph  streams  is  in  that  direc- 
tion, it  is  true,  hovvevt-r.  that  there  is  a  uuirketl  hesituut-y  in  the  ilown- 
ward  exteiisiiin  from  the  nose  (o  the  lar>-nx.  'J'his  is  ex"plaincd  by  the 
difference  in  the  character  of  Ihe  epithehuiu  covering  the  niesophan-n.'c. 
Ncarlv  the  whuh*  of  the  mucosa  of  the  upper  resj>iratorx'  tract,  except 
llie  uii'su|iharyu\,  is  covered  with  rilialctl  rohrintiiir  epithelium,  whereas 
the  nie.*j)jharyux  is  Lovererl  with  !M|uain»»us  epitheliuiu.  Intlaninialory 
procesics  do  not  readily  extend  from  one  kind  of  tissue  to  another,  hcnec 
the  Iiesitauey.  If,  however,  the  nnsal  intlammation  Is  severe  and  pro- 
loiij^ed.  nr  often  repeatr<!,  the  infljinuiiation  fiuallv  reaches  the  larvnx. 
Indeed,  the  "itroppiu^"  into  tin-  liypopharynx  often  lesuls  Io  catarrhal 
inHiimmatiori  of  llie  larynx  by  loweriui;  the  resistance  of  the  laryii^'eal 
mucosa,  which  subseipicntly  Ixvotnes  infected.  In  sphenoidal  and 
po-sterior  ethmoidal  siuuilis.  the  secretion  and  the  exuilate  arvdi.s<-har);ed 
iiiii>  rhc  cpiplmr\'nx  and  drop  or  Irielcle  down  the  watts  of  the  meso- 
pharytix  Io  the  upper  surface  of  the  lan'iix,  thu^  irritatinj;  its  mucosa. 
The  mucous  uiembrane  of  the  larynx  lieeomes  towered  in  resistance,  and 
infeetion  and  iiiflamuialion  fo[low.  In  obstructive  defleclions  of  the 
sej>tuni  the  respiraton-  functions  of  the  niisr.  namely  moisleninj;,  warm- 
ing, and  filtering  the  air,  arc  impaired.    The  pliart-ufjeal  and  the  laryn- 
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fea\  mu<r«u<t  mtMnlimnesurc,  therefore,  suhjectei)  to  air  that  U  im'laling  to 
tliein.  Tilts  in  time  causes  luwered  resislaiiee,  infection,  and  lun-iiptis. 
"VVe  mav  say,  then,  in  a  jjeneral  way.  thai  rli.sca.sf-.s  of  the  rcspiraioir 
tract  nlmve  Uiu  larjnx  uften  prcili.sjXK'vC  to  ralurrtial  inflaininatiuiKs  of  tlie 
larj'nxhy  (a)extensionoraji;tinuity  of  tissue;  (/>)  hy  t-ontijfuitvuf  tissue; 
-  (u)  hy  lymphatic  eommunieatiun;  (d)  by  irritHiion  ami  lowered  resistance 
trom  secretknut  from  the  nose  and  a(Te5!«jtT  sinuses;  {e)  by  slniultaneinis 
exposure  of  the  cntir*-  upper  respiratorj*  tract  to  inicpobic  infwtjoii; 
an*!  if)  by  the  irritalion  from  the  toxins  evolve<l  by  the  baoteria  in  the 
nose,  the  accessory  sinuses,  the  epiphai^-nx,  and  (he  tonsils.  The  chief 
bum'rr  to  the  ditu'ttuxtrd  utfiammtUury  extetmim  is  in  the  Mpiavwwi 
epUfitiimn  of  thf   nii:f>phart/u.T. 

3.  Hygienic  Conditions  and  EDvironment. — L'niler  hygienic  conditions 
and  environment  as  causative  af^nts  in  catarrhal  laryniritLs  are  included 
(a)  the  inhalation  of  noxious  ^lscs;  (h)  poor  ventilation;  (c)  undue 
exposure  of  feet  and  l>ody;  (il)  improper  bathing:  und  ie)  the  abuse  of 
the  voice. 

The  inhalation  of  noxious  ^^ases,  as  in  cheniieul  Ealxirut^tries.  factories, 
tc.  may  cause  laiyiigitis  by  direct  irritation,  or  it  may  lower  (he  resist- 
'■Biiee  of  the  tissues  and  predispose  to  infection.  Poor  ventilation  likewi.se 
cau^MTs  laryn^ntis,  though  not  by  direct  irritation.  In  the  latter  instance 
the  vital  energj"  is  lowered  by  broatliing  Impure  air.  Then.  loo.  (he 
axy;;en  in  the  air  is  fliniinislietl  in  ({uantity.  The  vitiated  atiuusphere 
irricaics  the  endothelial  lining  of  the  air  vesicle-s,  and  thereby  causes 
changes  which  interfere  with  the  alworption  of  oxygen  into  the  hloud 
aiHl  die  e\pnl.<«i<)n  of  carlxftiic  acid  gus  fnmi  tlie  bicixl.  These  factors 
CYjmbine  to  deprive  the  patient  of  the  normal  amount  of  oxygen,  and  lead 
to  an  overaoeumu latin n  of  carbonic  acid  gas.  The  proces.se.s  of  nictab- 
olism  are  thus  deranged,  and  toxemia  results.  The  vital  energies  are 
lowcnvl.  and  the  patient  is  in  prime  condition  to  Ih'  afTix'tcd  by  baclt-riaJ 
infection  and  inllaiiunation.  Undue  exposure  of  the  body,  especially 
the  feet,  is  a  prolific  exciting  cause  of  iarj'ngeal  inflammation.  The  lar^e 
vessel.s  of  the  feet  gne  off  large  i|uantitie»  of  heal  when  tlie  soles  are  in- 
fliffieiently  protected  fnim  the  cold  ground.  When  this  occurs  there  is  a 
shrwk  to  die  tenninal  va.scular  system,  which  causes  a  lack  of  balarwe  of 
the  physiological  functions  of  the  more  delicate  .stnicturcs  of  Ute  iMnly. 
The  larynx  in  some  cases  is  the  vulnerable  point,  nnd  reacts  in  the  form 
of  a  caitarrhal  laryngitis.  The  question  of  clothing  is  discussed  mure 
fully  under  the  etiologi.'  of  the  nasal  in  Ram  ma  (ions.  Suffice  it  to  say, 
tiierefnre,  thai  Uiere  is  danger  in  an  excessive  amount  of  clothing,  as  well 
AH  in  too  little.  One  accustomed  to  living  in  an  open,  poorly  constructed 
Hsidence,  and  changing  to  a  well-built  city  residence,  which  is  overheated 
and  (>o<jrly  ventilated,  is  especially  subject  to  catarrlial  inflammations  of 
the  upper  air  pa.ssages. 

Bathing,  n-hen  judiciously  practised,  is  a  healthful  and  invigorating 

pr»»ce«iure.    When,  on  the  rontran',  it  is  injudiciously  practised,  it  may 

cause  considerable  mischief  to  the  upiier  re-spiratory  tract.    What  is  good 

practice  for  one  may  be  bad  for  another.    Hard-and-fast  rules  cannot  be 
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laiil  ilrtwn.  For  some  a  cold  plun^  or  shuwer  bath  after  a  warm  liatJi 
is  invi<joratin!»,  while  for  oilirrs  ii  ilimws  them  into  a  mild  state  of  shock 
from  which  thvy  i\n  iint  iiiiickly  read.  A  Turkish  Imth  is  iifleii  a  harmful 
priKttliire  unless  the  hather  reiiiaiiis  for  »»me  hours  in  nx^iiis  of  ([raduallv 
diiniiiishiHl  tcmpemlure.  Ilypfrctiiia  of  the  superlteiul  ve.sst'ls  is  induced. 
anil  if  the  bather  gwa  out  into  the  oj>en  air  before  the  ciifulatoiy  balance 
h  resloMvl,  hpislikelv  to  "catch  cold."  'I'he abuse  of  the  vocal  apparatus 
in  siufjin^raiitl  speaking'  disturbs  the  circiilaton' poise,  and  hy  ni«*liantcal 
irritation  excites  inHammiilion  of  the  rnnl.-i  and  (he  mucous  membrane. 

■I.  Trauinatism. — (^'lieniical  or  mivhanical  injury  uf  tliu  curds  or 
adjacent  mucous  meinhrane  may  cause  lanp'iigitis. 

o.  Age. — l,ar)'nj»itis  is  more  common  in  younj;  adults, 

0.  Climate. ^Latyn^itiii  is  more  common  in  the  (eiiip4*nile  zones,  csp^ 
cially  during  the  early  .spring  and  late  antiiiiin  montlis,  a.s  the  weather 
eoiiilitioiis  are  very  changeable. 

7.  Idiopathic— In  some  cases  the  can.'sc  is  unknown.  In  siich  cases 
it  in  |)roliable  that  certain  i-achexia  arc  present  lliuiigh  not  ucll  de^neiL 
'VIk'  iodides  are  usually  beiielicial  in  lhe.*e  (■a.-w.-s. 

Pathology. — 'J'he  histolo^'ical  rhangcs  in  acute  catarrhal  lan-n^itis 
are  the  same  as  in  inHammatioiis  of  the  mucosa  of  other  portimis  of  the 
upper  respirator)*  tract.  The  pcriphcnd  vessels  arc  congi-stwl  and  the 
tis.>iiie-.s  are  jnfiltralial  with  niiind  cells  ami  leiikoeytes.  If  the  iiifljiuiiiui- 
tion  runs  a  short  course  the  infiltration  disjippears,  leaving  little  or  rw 
trace  uf  its  occurrence.  Shuiilil  die  inflaninmlion  l»e  [^de^iimnoii.s,  the 
tissues  become  edematous  and  the  surface  epithelium  enided  in  patches. 
The  si-cretions  at  first  lUiu  and  scaitly.  later .l>rt.-onie  heavii-r  and  more 
pn)fuse.  In  .severe  cases  they  may  liecoine  punilem  and  streaked  with 
blood  from  the  superficial  folliculUr  ulcers.  The  patholt^-  of  laryn^nti^ 
secondary  to  the  exanthematons  fevers  docs  not  differ  from  ortlinary 
laryn^itiif  except  as  to  the  iuicn>(>r;;aiiistns  causing  the  disea^ie  and  the 
grejLtcr  tendency  to  phlejjmonous  intlanirnation.  'I'he  greatest  .•^veiling 
iti  1an.-ngiti.s  is  niituniUy  in  the  ino.st  lax  \mtIs,  namely,  in  the  ventricles, 
thouuih  Uie  true  cords  arc  .sometimes  rod  and  .swollen  like.^n.sa^res.  In 
children  the  swelling  is  sometimes  below  the  cords,  and  is  a  source  of 
extreme  dan-.'fr 

Symptoms.— Objective  Symptoma.— ^Tlie  objective  wmptonis  an*  a 
change  in  the  appearance  of  tlie  conls.  the  mueusu.  the  setTetioiis,  tlie 
exudate,  and  the  presence  of  pathogenic  bacteria.  With  the  laryngeal 
mirror  and.reHeeteti  light  an  inverted  image  of  the  lamix  is  shown.  The 
mucosa  i-s  red  and  more  or  less  .swollen  from  hyperemia  and  infiltration, 
or  eilema,  according  to  the  vinilency  of  the  inHammatory  process.  'ITie 
cords  are  pinkish  retl.  or  e^-eii  as  rerl  ax  the  mucosa,  S<»motime.<  ecchy- 
molic  spots  of  excravn.saictt  bloiwl  may  Vie  seen  on  their  upper  surfaces. 
or  free  burders.  'Hie  secretiuu.s  al  tirsi  thin  and  s«-anty  later  l>et-omc 
thick,  semilranslucelit.  or  i)pa«nie,  acconling  to  the  auionut  of  lympho- 
cytes tlirowii  out.  They  have  a  tendency  to  accumulate  at  the  anterior 
ccininiLssuro  and  to  some  extent  along  the  cords.  'Hiey  appear  as  opaque 
pluga  rather  than  as  thin,  diffused,  gluiry  luasaes. 
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When  follicular  iiU-ersiire  present,  thedenmied  areas  appear  as  slightly 
rtiuffhcuetl  red  spots,  ur.  if  covered  with  swretioTis.  as  whitit'h  opatjue 
ones.  In  some  cases  llioM!  Is  a  clondy  swelling  uf  tlie  epithelium  in  iso- 
lated areas.  Tlif.sf  art-as  are  Ihc  Ix^innin^fi  of  ulcerations,  Thev  appear 
as  slightl}-  eleviited  patche.-?,  with  a  grayish  semitranslucent  covering, 
Hemorrlia^jes  may  otx-tir  at  the  cotnnii.smirtT  of  ihv  forrls,  or  on  liie  veii- 
trieular  l>iinds.  Al  (irsi  llie  site  of  the  heniurrha^'i-  is  n.tl,  later  ainiost 
hiack.  When  the  inflaiuniation  is  severe  the  venous  ^o\\  may  he  hI(H'k€«l 
so  that  the  ports  are  edematous.  TliU  conditioa  is  sometimes  termed 
hvdrops  Iiirj'njjis.  TIiP  temperature  variej*  from  a  slight  elcx-ation  to  one 
of  .several  depree-s.  aeeordinj.'  to  (he  se\erily  i»f  the  iiifiammaiion  and 
the  virulency  of  the  niicroor((anisnis  conlrilmlinp  to  the  phenomena. 
The  paralysis  or  par&sis  uf  the  iiilrinKic  niitseles  of  the  laryius,  wliieh 
Sometimes  occurs,  may  l>e  due  to  a  neurosis,  thougli  it  is  more  often 
due  tn  a  rne<-hariieal  interfen-nre  l>v  infiltration  and  rfegenerntion  of  the 
mus<rles  and  the  lissnes  inime<lialety  surrounding  (lie  nene  endings. 

Subjective  Symptoms.  The  .snhjcrlive  syntptom.s  arc  rhunges  in  voice 
and  n-.spinition.  and  pain  and  ti>ii{;h.  The  voiee  may  I>e  hoar.sf  In  any 
dejjree,  or  aphonia  may  Ix?  present.  The  hoarseness  is  due  to  the  a^'ell- 
ili}>  and  infiltration  of  (lie  rords  and  iidjaeeiil  nuicoiis  membrane,  and 
to  the  paresis  or  piiralysis  of  the  muscles.  Tlie  respiratory  effort  may 
be  slightly  lalKiml,  on  account  of  the  diminished  lunum  of  the  4-hink 
of  the  glottis,  or  to  the  paresis  or  paralysis  of  tite  alidudor  muscles. 

In  case,s  compli<7iteil  l»y  excessive  edema,  (lie  respiration  mav  be 
labored  because  of  the  (xletniitous  swelling.  The  respiration  is  shallow 
beeau.%  the  eou^i  is  e.xcili^J  by  deep  breathing.  'I'lie  character  of  the 
CDiigh  depends  largely  upon  the  indiviihial.  though  it  Itoars  some  rela- 
tioiLship  to  the  st)4je  and  intensity  (»f  the  lii.sease.  In  the  early  stage  it 
is  usnally  soft  and  husky,  »-herc«s  Ijiter  i(  is  more  heavy  and  harah. 
In  those  cases  in  which  dn-n-  is  c\lcnsi\e  infiltration  and  edema  it  is 
spasMiodic.  hoarse,  and  wheezy,  but  witii  little  lonuj  *|uality.  If  llic 
linffammation  is  limited  (o  (he  interarytenoid  space,  hoarseness  may  l>e 
[absent. 

Prognosis.- The  prognosis  depen<is  somewhat  upon  the  primary 
cause,  tlmt  Is.  whether  the  la^)^lgitis  Is  due  to  a  chronic  const itniioiial 
disease,  like  syphilis,  or  to  a  simple  exposure  which  causes  teniptjrary 
lowerwl  resistance  of  (he  (issues.  If  ihie  to  the  fonuer.  the  prognosis  as 
to  the  voice  is  bad.  If  to  the  latter,  it  is  gtanl.  If  the  attack  is  primary, 
it  is  good.  If  it  is  one  of  a  scries  of  acute  attacks,  the  chances  ore  in  favor 
of  its  rccurreiiee.  as  the  etiology  is  evidently  a  fixed  factor.  Again,  tlie 
prognasis  depenils  largely  upon  the  chara<tor  of  treatment  administered. 
It  is  ob\-ious  that  if  the  cause  is  a  iiasjil  obstruction  from  septal  malfor- 
mation, the  prognosis  will  depend  upon  the  treatment  instituteil.  If  due 
to  nasal  disea-sc,  and  sprays,  lozenges,  luid  indy  irieilicated  nebulie  are 
used,  the  prognosis  is  bad.  If  the  nasal  disease  is  correcl»l  liy  suitable 
treatment  or  an  operation,  the  prognasis  is  good.  Kinallv.  and  perhap.s 
of  more  iinfjortunce  than  all  other  considerations,  the  prognosis  dcTicnds 
upon  «Hictncr  complete  rest  of  the  vocal  apparatus  Is  observed.    If  this 
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is  done  for  from  thre«  lo  ten  davs,  siiripte  catarrlial  influtiimation  will 
SuKsidr,  Iniving  ibn  voire  riefir. 

Treatment.— 'I'he  successful  trffatment  of  the  immediate  .•^mjitiinis 
consists  lar;fcly  in  'juuiuj  tht-  yoi{v  compltie  rent.  Without  lliis  all  other 
metiiuiKs  atv  usually  fudle  and  the  iiiflaiiimatioii  rwxvf.  its  full  coiinc. 
'Vhv  patietit  slioulil  lie  coiifinerl  to  his  itKjm,  ilie  teinporatureof  whi<-h 
should  lie  inttintaineil  at  fmtii  <i7"  to  7)1°  K.  'i'lie  atmosphere  should  be 
siircliarped  with  steam  from  iHjilin^  wator  lo  which  (ur|>enline  and 
creosote  have  heeti  a^ldt^d.  'I'he  howels  slumi<i  he  kept  open  with  rnh*- 
mel  and  saliiie-s.  The  feet  should  lie  plac«l  in  a  hot  miistonJ  bath,  after 
which  hot  lemonade  shonlfl  he  nflminis(«T(-I.  The  patient  ■•hnuld  then 
he  wrtippetl  in  a  woollm  hlanket  iiiul  put  to  bed.  Still  furllu-r  relaxation 
may  be  induced  by  the  lulmiiiistratiou  of  efFerve-sein^  tablets  of  piliK-ar- 
pine,  tItii  of  a  praiti.  <  >ne  luhlet  should  Ije  pven  ever)'  hour  until  three 
or  four  are  taken.  'Hie  inhalation  of  steam  impre^naled  with  the  com- 
pound tincture  of  benzoin,  one  teas|>oonful  to  tlie  pint  of  Iwiilin^  water, 
froiu  llir  spout  uf  a  rnmp  kettle,  affords  relief,  and  should  be  used  eveij' 
two  to  three  hours.    Kyle  rcconiincnds  ihc  following  prescription: 

IJ.— Ari.«  nitrirl  .  , mU  (0.«1 

Tr.  I'pil  ilwjik'nti  ..,,.-.  Hliij  'O.IC) 

tV<CHiii<<  pliriiJli  .......  er.  ^  (O.IMK»— IC. 

Hift, — <liv*  avoiy  htiui  luilil  Ihraa  nr  (out  ilinpn  lua  takfib. 

The  application  of  an  ice-hap  to  the  neck  everts  a  favorable  influence 
in  tlic  phle;;monon»  variety,  thoiij^li  it  shoidd  not  la*  applied  lonjjer  than 
a  feu  inimites  iit  a  time.  A  compress  of  cold  water  applie<l  over  the 
larynx  beneath  a  HanncI  ImiKlaj^e  also  relieves  the  lanTigitis.  a.-*  it  iiKlurcs 
hypercuda  and  leukocytosis  just  as  heat  does.  Jt  is  an  open  Cjucstion 
as  to  whether  the  relief  i.s  due  to  the  comprcs-s  'pcr  xt  or  to  the  constric- 
tion of  the  l>anda>rc,  aeninliufj  to  Bier's  priiu-iple.  Tlu'  constriction 
also  increases  the  Kk-jiI  lenkot^ytosis  and  thus  fites  the  tntlamol  tissues  of 
the  infectious  afienl.s  and  dead  tissue  cells.  Whether  the  f»ood  results  arc 
due  to  the  vvaler  coaipress  or  to  the  constriction,  the  effecls  are  favontl)le. 
.\n  oily  spray  of  menthol,  I  to  2  gr.«.  to  the  ounce,  is  a  plca.sant  appli- 
eali(Ki.  aironliny  temporary  relief.  Its  frctpicnt  use,  howe^'er.  irritates 
the  mucous  membrane,  hence  it  should  not  be  used  more  often  than 
iwit-e  a  day. 

In  severe  cases  in  which  there  i.s  tt^nsiderable  obstnx-tioii  to  the  breatb- 
injf,  il  may  be  necessiiry  to  puncture  the  swollen  lan.*n(;eal  mucosa  with 
a  !ari'n;feal  knife  (Kip.  29f»).  The  serous  Huid  in  the  I'deniatous  iiicm- 
braiic  is  thus  let  out  without  .serious  damag**  to  the  parts,  and  in  addition 
the  reaction  of  infiaminalion  is  pmmotetl  and  the  bacteria  more  mpidly 
destroyed.  In  extreme  ca.-Jcs  it  may  become  nccc.tsarv  to  tntul>ate  or 
to  [lerfomi  trachcouiiiiy.    yi^<'V  luitiliatioii  and  Tracherttomy. ) 

In  infuuts  the  dHu^r  in  acute  hm-iifritis  is  much  i;reitter  than  In  ailull>, 
on  account  of  the  relatively  smaller  and  morr*  easily  occluded  chink 
of  the  glottis.  Then,  too,  the  niuif^sa  i.s  much  Qiore  richly  supplied 
with  lymphatics  and  bloodvessels  and  is  more  loosely  attachetl  to  Ihc 
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d«*per  stniciures.  For  these  reasons  the  mut-osa  is  more  likely  to  be- 
cttiiie  swollei)  or  edeiuaiotis  and  cause  suffoeation.  A  fatal  issue  is 
possible. 

Por  (he  relief  of  ihe  rouf;h,  ctxleine  sulphate,  j^r.  iV  ''^  il>  '""X  ^ 
aUiuitiisterei]  even"  three  hours  until  relief  is  atTonletl. 

AfitT  ihe  serr.nd  wci^lt  it  mny  \*e  advisahir  to  touch  the  inflamed 
oonls  with  tlie  .^iolitt  stifk  of  iiitraie  of  silver  'lliis  slioirid  he  done  but 
once.  In  the  milder  i-ases  the  larynx  may  l»e  painte<l  with  a  2  to  4  per 
cent,  suhilion  of  the  nitrate  of  silver. 


Fi«.  290 


The  prineiple.s  of  treatment  are:  {a)  Absolute  rest  of  the  voice,  the 
patient  remaining  In  a  wann  ruom  containing  steam  vapor,  {b)  Free 
purf^ation  to  pmmote  the  elimination  of  the  toxins  and  ferments,  and 
(c)  relaxation  of  llie  )>eripheral  vessels  of  the  \nt^\y  h\  the  uduiinisiration 
of  pilocarpine  and  hut  drinks,  {d)  Diaphoresis,  aided  by  wrapping  in 
warm  blankets,  [e)  'ITie  relief  of  cough  by  the  use  of  codeine  or  other 
sedatives.  (/)  Scarification,  intubation,  or  tracheotomy  in  threatened 
5ulTocation.     (g)  <'ausiic  and  astring«it  applications  in  the  late  stage. 


ACVTE  LABTKGITIS  IN  OHILDKEN 

'Bynonjrms. — Fseudwrotip;  false  croup;  Miller's  asthma;  lairngilis 
stridiiloMi. 

In  children,  acute  lar^'ngitls  is  often  characterized  by  a  <!pa.smoilic, 
rroupj',  or  Inrking  congh  and  suffocative  fii.-^.  'ITie  subjective  symji- 
loin.^  are  quite  like  iho.se  of  tracheal  diphtheria,  lieiK-e  the  name 
|>jicud(M-ninp.     Histolc)t;ically  it  is  a  tnie  calarrhal  prix-cNS. 

Etiology. — The  etiolog_v  of  caturrlial  laryngitis*  in  children  is  in  general 
like  that  of  catarrhal  laryngitis  in  adults,  though  many  of  the  exciting 
caiisea  may  !«■  absent,  on  account  of  the  different  habits  of  tlie  child 
or  infant.  The  special  etiolr^v  in  children  ci-msists  of  die  presence  of 
adenoids  and  the  cpipharvngiiis  which  accompanies  them,  and  in  the 
different  anatomical  conscruction  of  the  larynx.  In  children  the  chink  of 
the  ghittis  is  both  relatively  and  absolutely  smaller,  the  lymphatic  and 
vas<iilar  structures  are  more  abundant,  and  the  mucu^^a  is  more  loosely 
attarhfil  to  the  imdcrlyin;.'  lissncs.  .Ml  these  factors  prc^H.spose  the 
larynx  uf  the  child  to  attacks  of  hrn'ngitis;  lliey  also  nmdcr  the  disease  a 
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much  more  serious  one  on  aerount  of  the  tcndcDcr  (o  suffocation.  Tu  dir 
fore^iii^  fttcts  should  be  added  the  );reater  susceplibditv  of  i-)iildivi)  lui 
account  of  the  un.stah1c  condition  of  the  nervous  sjsfem  and  i;l<*"duliir 
tissues.  A  niocicratc  anuiunt  of  swelling  of  the  mucosa,  either  above  or 
below  the  inie  citnls,  to  *-liich  is  addcil  ati  irritation  uf  the  terminal  inotur 
nerx'e  filaments  i^  uflen  sutHcient  to  britif*  un  severe  and  alanninj^  Ets 
of  dyspnea  and  suffocation.  e\*eii  to  the  point  of  death. 

The  disease  in  children  mav  l>e  divided  into  two  \-arielte«,  namdv, 
(a)  acute  supruglottie  lai^'ii^tis.  and  \b)  subglottic  Ianr'ngitis.ur  Miller's 
asthma. 

The  svmptoms  of  acute  sunra^dottic  lan-iigitis  morv  nenHr  resemble 
diose  of  the  adult  type.  tllOll^h  in  tuany  ca»es  the  sputDodic  suSocatire 
fits  are  present  on  account  of  tlie  extreme  swelling  and  edema  ol  the 
mucosa  and  the  paresis  of  the  alfductor  raumrles. 

The  subplottir  variety  is  more  dnnperous  Uf-uu.sc  the  swollen  mucous 
membrane  is  (^)nfined  at  its  circumference  by  die  cartila^nuus  riii^ 
of  the  trachea.  Tlie  swelling  must,  perfoire,  encroach  upon  the  lumen 
of  the  Inifheu.  and  close  UiP  brr-alhway. 

Symptoms.— 'llie  objective  ^yniptotiis  arc  a1>out  the  same  as  in  the 
adult.    (See  .\pute  Catarrhal  ljjiryn:f^lis.J    '["he  subjective  symptoms  are] 
somewhat  dilFerent  on  account  of  the  greater  swelling  and  Uie  smaller 
lumen  of  the  chink  of  the  gloiti.s.    The  prodmnwl  s\-mptoms  are  thofel 
of  cold,  the  re.s|)iration  lH'<t»iiiirij;  ejnlMirrasscd  towani  evening.    A  drr 
rou^jh  develops  before  l>«ltiuic.  but  is  not  severe  enough  to  pre\enl 
sleep.    Toward  midnight  the  child  is  suddenly  seiied  Kith  a  lan*ngeat 
spasm,  and  breathing  l>ecoiues  difficult,    'llic  cougfi  is  li»ud  and  hansli. 
Inspiraliun  isdifficuh.  and  is  acconipanicti  bystriiJor.    Ilie child  bei<oiue*| 
cyanotic,  and  dcHlli  i.s  ininuncnt.     AfiiT  a  few  niirnitt'S,  tlie  livmpl 
disappear  and  (he  cluld  fulls  asleep.     The  following  night,  and  perfaap* 
for  two  nights,  the  attack  returns  with  diminbhing  sereritr,  until  afler 
a  few  days  all  signs  of  the  disease  disappear.    In  these  cases  there  is  a 
tnie  ^pa-tm  of  the  muscles  of  the  larv-nx.  probablv  due  to  the  natural^ 
hyp<rrsen.siliver»'.s.s  of  the  ner\ous  s},'stem  in  infants  and  growing  rhildren. 
lu  the  sul^lotlic  variety  the  swollen  mucosa  l>enealh  tlie  true  cords  maj 
be  seen  through  tiw  chink  of  the  glottis  as  beefy-red  bands.     Tfi< 
cases  closely  resemble  tracheal  diphtliena  iji  tlieir  subjective  s\'mptoms,' 
though  an  inspection  of  the  lart'iix  and  a  micriiscopic  examination  uf ' 
tlie  .se<-retion  and  exudate  will  clear  the  diagno.si.s. 

Diagnosis.— .\cuie  larvngitis  in  children  should  be  differentiated  from 
diphtheria,   [>seiid<iineinf)ranous  croup,   laryngismiiit  stridulus,   foreignl 
bodies,  and  ]K-nchondritis. 

Diphtheria  is  characterized  objectively  by  a  membranous  deposit.' 
which  may  lie  seen  uiKin  lar^'ngoscopic  e?iH  mi  nation.  It  may  he  either 
OQ  the  laryngeal  muf»sa  or  in  the  trachea,  or  fxtth.  ridlnrcai  sliow  (he 
diphtheria  bacilli.  In  acute  lar\'ngitis  there  is  an  alksence  of  the  fnl.-« 
membrane  and  ihe  l>acilli,  while  ilic  muctjsa  is  greatly  swollen  and  red- 
dened. If  it  is  of  the  subglottic  variety.  Ihe  swollen  red  mucous  n»em- 
brane  may  appear  as  round,  reddened  cords,  parallel  with  and  below 
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le  true  i^rds.  The  temperature  is  usually  liiglier  in  acule  laryngitis 
in  chiidren  than  in  Inie  diphthi-riii.  while  the  prtisimtion  is  not  so  preat. 
Pseudamemltramnu!  vrmiji  has  a  sudden  onset,  while  at'Ute  laryngitis 
begins  witli  the  symptoms  of  a  cold.  In  psendomembranaus  croup  (he 
suffocative  syniptotiis  make  stiiidy  prugir-xs  with  Utile  or  no  remission. 
The  lanriigoscopic  image  in  ]>seiidornenibninous  <:n>up  shows  the  pres- 
ence of  the  membrane,  wherea.i  in  acute  laryngitis  ilie  mucosa  is  red 
and  swollen.  *l'he  Klebs-I,oelHer  bacilli  are  absent  in  Ixjth  disease. 
The  systemic  disturbance  is  le-ti  marked  and  not  so  severe.  There  are 
no  iKK'turnal  cxm-erlmtitins,  af!  there  are  in  acute  lan'ngitis  with  the 
laryngismus  stridiihi*  plionomenn  suT>orim|»osed.  ' 

I    Foreiffn  hodie.i  in  the  larj'nx  iiPf  ditrcrenttaletl  by  the  historv  of  the 
"accident,  the  sudden  on»et  of  the  suHocative  symptoms  with  no  pro- 
dromal history*,  and  the  image  of  (he  foreign  Imdy  in  the  larynx. 

I'frrichomlritia  of  tlie  cricoid  cartilage  is  c-haraclcrizwl  by  irregular 
nodides  in  thi.s  region  and  the  chronicily  of  the  case.  It  Is  usually 
fciMK-iatetl  with  a  tulwrtniloiis  process  in  the  lung.s. 

Prognosis.— Tlie  prt^nosis  of  acute  laryngitis  In  children  is  favorable 
in  most  cases,  tliough  a  fatal  termination  is  possible,  especially  in  the 
subglottic  variety,  llie  disease  runs  its  course  in  from  six  (o  twelve 
days. 

Treatment. — Prophylactic  measures  should  be  instituted  in  those 
cases  in  which  there  is  a  history  of  rwnrrent  attacks.  A  child  subject 
to  laryngitis  with  pultnonary  (/implications,  as  bronchilui,  shoidd  have 
tlie  tone  of  the  system  built  up  by  daily  cold  sponge  baths,  followed  by 
brisk  rubbing  with  a  towel  until  the  skin  glows.  During  the  summer 
he  should  l>e  kept  in  the  open  air  as  nuicli  as  iHi.'^stble.  At  night  the 
ro«ini  should  be  weU  ventilated.  The  food  should  be  nutritious,  easily 
dlgi'.sieil,  aiHl  lilicrul  in  i|uaniiiy.  The  clothing  should  he  of  linen  mesh 
next  to  the  skin  all  die  year  n>un<l.  In  (lie  winter  light  woollen  under- 
wear should  be  worn  over  tlie  linen  mesh.  If  there  are  adenoid.s  or 
diseased  tonsils,  they  should  l>e  removed.  If  suppurative  riiiiiitis  is 
present,  it  should  receive  appmpriaie  treatinonl.  .\ll  odier  ailuieiits 
shoiiid  Ih"  corrr-ctcii  iis  early  as  jHKisible.  In  short,  all  disonlers  should 
receive  attention  and  a  healthful  vigor  be  established  as  soon  as  possible. 
In  tbi.s  way  lar^'iigeal  inHammation  may  Ik?  prevented. 

In  the  beginning  of  the  acute  attack,  the  bowels  should  be  moved 
by  the  administration  of  brc»ken  doses  of  calomel,  followwl  by  a  saline 
cathartic.  During  the  acuic  stage  the  child  should  he  confined  in  a  WH>m 
kept  at  a  temperature  of  alxiut  7*1",  and  the  atmosphere  surcharged 
with  steam.  Ilie  feet  shoiilif  b4'  placed  in  hot  ninslnril  water  tor  fifteen 
minutes,  after  which  the  patient  shuuKl  !>e  wrappeil  in  a  W(M)llen  blanket 
atiil  put  to  iK-d,  to  promote  diaphoresi.s.  If  iliere  is  much  mucus  in 
the  throat  and  trachea,  an  emetic  should  be  adjnini.slered.  If  the  secre- 
tions are  scanty  or  tenacious,  the  inhalation  of  menthol  vapor  from  a 
nebuli^ter,  or  from  the  crystals  in  boiling  water,  stimulates  the  si-crctions 
_and  gives  marked  relief. 

The  axtemal  application  of  an  iiH'-hag  or  a  cold  comjircss  to  the  neck 
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oflon  affords  relief.  Thi*  iccyl>a^  .sliuulcl  (le  ewvcrnrf  witli  u-oullen  cloth 
and  left  in  pwsition  for  only  a  few  niiiiuies  at  a  time.  CounterirritatiMn 
to  the  nerk  wilb  iodine,  eimipliurHtuI  uil.  kerusetie,  etc.,  is  u.Heil  to  rfiie\r 
the  swelling  when  it  \s  ^reiLl,  and  to  pmmote  the  reaction  of  intiuumiation. 
(See  Chapter  VM.) 

In  the  later  stage,  paregoric,  Dover's  pouxler,  codeine,  ete..  miiy  lie 
administered  in  small  doses  to  relieve  tJie  cough.  If  the  secretion  is 
heavy  and  acL-nintilale  in  the  lan-n.\  ami  trachett,  on  eiuetio  should  he 
pven  to  clear  it  away. 

Siir^iofll  intcrferenee  may  l>e  netrxsary  when  the  sytiiploins  ln-c-oiiie 
alaniiinj;.  If,  upon  lan^nposcopie  examination,  the  uiueou*  meinliraiie 
ahove  the  cords  is  foumJ  to  Iw  greatly  swollen,  it  should  be  punctured 
with  a  laryngeal  lancet  ^t^ig.  290).  Or  if  the  cyanosis  is  niarkec)  aiid 
does  not  vielii  to  other  methwls  of  treatment,  intuhation  or  trachei>tomy 
should  Ijcperfortued  to  save  the  child's  life.  (See  Inliitmtion  aml'I'rache- 
otomy.)  These  extreme  measures  are  rarely  iiet-ciAari.',  hut  it  m  well  to 
rccngni/x'  that  in  children  this  diseose  is  sometimes  attended  with  death 
unless  the  breathing  is  maintained  by  medieinaJ,  hygienic,  or  surgical 
interfereticc 

AOTJTK  PHLBOMONOUS  LARYNGITIS 

Definition. — Acute  phlegmonoiLi  larvngitLs  is  a  catarrhal  infhitimi&- 
tion  of  the  lar^'ngeal  tnucT>SH.  to  whu'h  l.s  addeot  an  e<lemati>us  ctfnsion 
which  run-s  an  inllaminaton-  course,  fot  example,  senjus,  sempunilwil, 
and  purulent  stages.  Tlie  mucous  membrane  Ijccomes  undermined  with 
pimilrnt  secretion. 

Etiology. — The  causes  of  this  variety  of  laryngitis  are  alwut  tlic  .same 
AS  in  acute  catarrhal  laryngitis,  except  that  ihe  infection  i5  more  vinilenl. 
The  di-sease  i^  common  among  lio^pital  uttetKlants,  on  account  of  thetr 
exposure  to  crysipelus  and  other  infectious  Hisea-ses.  It  is  rarely  priman-. 
but  is  usually  secondary  to  some  other  infectious  disea.se.  It  occurs 
most  fretjuently  Vietwcen  the  twculicth  and  the  fortieth  years  of  life. 

Pathology.  The  imthotngj'  is  the  same  as  in  iiifJammatorv  edema 
of  mucous  membniJies  elsewhere  in  llie  IhmIv.  The  mucous  and  siili- 
mucous  tissue  arc  ioHltrated  with  round  cells,  and  there  is  an  effusiion 
of  .serum  and  pus  corpuscles.  On  accoimt  of  ihe  Iimjsc  texture  of  the 
mucous  membrane  in  the  aryepiglottic  region,  the  ventricidar  bunds,  and 
the  subgleittic  region,  there  is  great  sivelling  and  respiratorr  obstnictior), 
as  in  acute  laryngitis  of  chil<lren.  There  is  at  first  a  va.setdar  engfirgf^ 
ment,  followed  hy  a  sctxhis  effusion.  Ijiter,  the  effusion  takes  on  a 
seropunilciit  and  finally  a  purulent  ehanicter.  (leneral  sepsis  may 
follow,  and  pnwe  ia  t»e  a  serious  compUcaltfui. 

Symptoms. — 'ITie  s_>-mptoms  during  the  first  twenty-four  hours  urt- 
alniut  the  same  as  in  the  acute  catarrhal  variety.  A  chill  and  elevation 
of  tempeniture  are  often  the  initial  ones.  The  sii"mptoms  gmdiiallv 
grow  w(»r.se,  and  dyspnea  often  wnirs  within  the  iirst  twenty-fe)ur  hours. 
Pain  and  .soreness  are  usually  complained  of.  Cough  may  or  may  rail 
be  present. 
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Obje<rtivelv,  the  lannposropic  niirnir  shows  the  mucnii<)  memhrane 
to  bo  rctl.  tense,  hik]  jriassv.  with  three  muiided,  sttollcii  nm.sM-.s  HlN)ve 
the  ebiiik  uf  the  glottis.  If  the  snliglottic  rt^ion  is  involvol,  the  swullcii 
mcmbrutie  inav  he  seen  projecting  fmni  l»cl(»w  Uie  inie  eiinLs. 

Prognosis. — The  prognwi^i  is  grave  on  account  of  ilie  rapid  develop- 
ment and  the  septic  infection.  If,  however,  the  dyspneft  pexsisis  Innger 
Uiaii  lliirtv-.six  hours  without  severe  sepsis  or  other  untiiwanl  (■4un|>lii'a- 
tion.  the  case  will  probably  cikI  in  s|Kintaneou.s  resolution.  The'  L-ases 
should  l)e  closelv  watched  during  the  first  Ihirty-six  hours. 

TreatmeDt. — The  treatuient  consists  in  IiK-al  depletion  wiLh  ice-bags, 
followed  Wv  the  use  of  leeches  aiwl  .s(".irificatioi).  'Hic  lee-bag  should  Iw 
applied  for  forty  minutes,  after  which  three  or  four  leeches,  two  on  cither 
side,  should  be  applie<j  tu  the  skin  over  the  Iar\-nx.  The  cold  reduces 
tlic  swelling  and  ilui.s  e.suibh.slu-»  a  nior«'  rapid  flow  of  blood  through  tlie 
inflamed  tissues,  and  the  leeches  bring  about  an  itu-reased  leukocytosis. 
The  cellular  resistance  is  increased  by  the  greater  amount  of  bltaid 
flowing  thruugh  die  (issues.  'Hie  \-arious  reactitms  produced  by  the  «ild 
and  liTchcs  establish  ideal  fon<Iiti«ii.s  for  the  destruction  of  the  infcc- 
liuus  mirriJorganisnis.  The  adniinislration  of  calomel  am)  salines  pro- 
mote the  elimination  of  the  toxins.  The  atmosphere  of  the  room  should 
Xte  kept  surcharged  willi  steam.  If  .scarification  is  rcMprtwl  hi,  die  laryti- 
geal  lancet  (Fig.  2tt(i)  .should  Iw  used  by  the  aid  of  the  laryugt-al  mirror 
and  reflected  light,  or  by  direct  laryngfjscopy.  The  swollen  mucous 
nienibmne  .should  be  refjealedly  punctured  rather  than  scarified,  as  the 
damage  to  tlie  parts  is  less  and  Uie  relief  is  efiiially  greaL  The  chief 
benefit  uf  scariticHtion  is  in  the  incrcjusc*!  IcukiK'vlo.sis  excited  by  it. 
It  may  be  necessary'  to  resi>rt  to  Iraclieotoniy  if  sutfocation  becomes 
imminent.  If  sepsis  is  a  severe  complication,  the  nrlministnilton  of 
alcoholic  beverages  and  str)chnine  are  indicated  to  support  the  system. 


MEMBRANOirs  LARTNGITIS 


ES3monyillS.^ — rn^up;  ci'oui^hjs  laryngitis;  hiiutigc  briiune;  diphtheritic 
[ar\'ii^'iti.<^;  ixM-uchniicmbninons  cniitp;  idii>[mthic  tncmbran<Mis  rniup. 
t)«J6ziition. — Membranous  laryngitis  is  characterized  by  an  inflamma- 
tion of  the  larj-nx.  attended  with  the  formation  of  a  false  membrane  of 
non-diphdierilic  origin.  Opinions  differ  as  to  the  unity  or  duality  of  this 
dbtea%  and  true  diphtheria.  The  evidence,  however.  S(Tm.i  t«  show 
that  they  are  two  disfa.scs.  the  latter  U'ing  dtH>  In  an  infcflion  from  Ih^ 
Kicbs-Loelfler  bacillus,  while  the  former  U*n>up)  is  due  to  an  infection 
from  other  niicroiirganisms.  usually  the  cocci,  or  to  a  caustic  irritant. 
When  due  tu  thelaUer.  the  mcmbnine  is  not  of  microbic  origin,  ihougli  it 
may  become  infected  secoiwlarily.  t'nder  the  Tnien>.scope  it  prc-sents  die 
same  appearance  as  that  flue  to  cocci. 

Etiology.  -  Tlie  causes  of  memliranous  laryngitis  are  inicrttbic,  chemi- 
ral,  and  mechanical  irritants.  Kx[»osure  to  dump  and  cold  and  neuroses 
«re  predisposing  causes  in  young  cliihlren.  The  cases  (»f  niiembic  origin 
usually  follow  or  attend  scariet  fever,  measlei,  smallpox,  etc.    Exposure 
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to  damp  and  tx)l(l  srcms  to  prwipilatf  attacks  by  lowerinj?  the  vital 
resUtuiKc.  .itKl  ihiis  rstabli.shirift  a  siiitalile  soil  for  the  Iwrtt-riiil  (fmwth. 
It  jippt-ars  thai  tlH-TiiicHl  and  tiierhiuiicttl  irrilarits  <-iliisc  du-  iiirni- 
liranous  forniatimi  witlunit  buclfrittl  influeiK-i-.  altlimiffh  ihi.v  \s  ihM 
certain.  Soiiii!  children  seem  tn  have  a  preflisp<isiliitn  to  a  nii-iiihmnijus 
inlliinimatiori  of  ihc  laniix.  though  in  these  cases  1  .•*uspect  that  ade- 
noid-" and  epipharvuRitis  may  ranso  the  snstvptiliility.  It  is  o^vst•l>- 
tiallv'u  dlsea,se  of  yoiniK  diiliHuHKl.  i>rcurrin^  chiefly  lietween  thf  aj'i's 
of  two  and  njrht.    It  is  nio^t  prevalent  in  the  winter  seastm. 

Pathology.  — 'Hie  nienil)ram*  is  in  (wn  layi-rs.  a  fiUiHTficiHl  orcpithflinl. 
and  a  deeper  or  tilmtii.s  hiyer.  It  is  «iuii>iiratively  UKK«e)y  attached  to 
the  niu<-oils  nu'inhrane,  whereas  in  diphtheria  il  is  firmly  ttltu<'he«], 
'llie  epithelial  Inver  of  the  niuco!>a  is  rapidly  pr<.>lifenited.  and  enters  into 
the  t-oniixwiiioii  of  the  pseiidomembrane.  'I'he  niucoiis  memhrane  is 
hvpeivinie  and  r«l,  ftn<l  in  plaees  is  denuded  of  its  epithelium.  'V\\v 
haeteria  eansiiijt  the  intlainniation  are  ehiefiy  etxri,  for  example,  pncii- 
mocoreiis,  strepttK-iK'eii.'<.  ant!  staphyloci^rtrii-s.  thoiijih  oiher  haeteria. 
i  llie  spirillnm  and  the  UacilUis  pyocyaneus,  are  found  and  proljably 
nitrihute  to  ihe  etlolop}'.    The  rnenibrane  is  not  j;r»yi.sh  white,  as  in 
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ilipliihi-riu.  bul  is  yeUowish  and  of  a  soft,  friable  consistency.  It  i-s 
more  casilv  renufved.  and  does  not  leave  an  ulcerated  or  bleeding  .sur- 
face, as  in  difjlilheria. 

Symptoms.— The  larynf^cope  shows  a  free  faure.s,  a  coated  tongue. 


anil  liviKTcitiia  of  the  fantrs  and  the  larp'nx.  The  membranous  fonnu- 
liun  iii)l>eiLrs  un  the  aryepiglolliu  folds,  on  the  ventricles,  and  occasionally 
un  the  viical  cords.  !t  is  usually  ]jrimar\-  in  (he  larynx,  though  it  may 
urifiinate  in  the  fauces  and  pharynx,  and  spread  to  the  larynx.  'ITic 
Iarvnci>sc*'ptc  inia^'e,  therefore,  .show-*  a  yellowish,  friable  membrane  in 
one  or  more  of  these  rejjioiis.    The  temperature,  rapidly  rises  to  102° 


or 


1(«" 


The  onm'i  of  the  disease  may  l»e  the  same  as  in  acute  (ratarrhal  (aiyn- 

«iti.s  but  in  tlie  course  of  an  hour  or  two  a  loud,  brassy  cuu^h  develops. 

which   steailily  increases  until   toward   midnight,  when  it  reaches   its 

climax.     'l"lie«'  is  l"'*-''  "f  api>elite,  and  ihe  palienl  ctmiptain-S  uf  thirst. 

The  puise  is  full  ami  the  .skin  is  hot  and  dry.     Dcjjlutilion  becomes 

uainful.    The  coujili,  at  Riv^t  infrecjueiit,  lu'comes  more  and  nmre  fre- 

uiu-nl.  and  is  finally  followed  by  laryngeal  .spasm.    Great  dy^ipnea  then 

comes  on.  and  the  chilil.  in  his  endeavors  (n  cou^h  out  the  oKstruelinjj 

meml'rane.  cluiehes  al  liiN  llmmt  and  1o,sM•^  aUiul  in  his  bed.     'I'he.-it* 

symptoiiLS  increase  tn  .severity  as  the  meinbrane  is  fornieii  in  the  larynx. 

until  the  voice  is  aphonic  (silent  croup)  and  the  iuspiratii>n  thniuj^h  the 

narrowed  glottis  gives  rise  tn  a  jw-cuhar  crowing  soimd.    The  next  inom- 

inK  the  .symptoms  are  lesseinil  in  severity,  only  to  he  JEicreufved  a^aiii  in 

the  evening.    Sunelinies  the  climax  is  delrtve*!  until  the  thinl  night-    The 

diseai^e  is  progressive,  wheri-as  in  laryngitis  the  oikstnietive  svniptoni.<* 

lire  spasmodic  and  are  not  steadily  progressive.     In  case  of  niarkeil 

glottic  obstruction  the  inspiratory  u[kI  expiratnrj'  dyspnea  and  asph\-xi 

inav  necessitate  intubation  or  tracheotoiuy. 
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If  the  (l^-spnea  continuei^.  ihe  pulse  becomes  w«ak.  (he  temperature 
falls,  iimi  the  jjenenil  strt'iiffth  ntpidly  ehhs  away  on  acwnini  of  die 
tiiiuinifshed  oxy^nation  of  the  blood  uiid  the  increasHl  ainounL  of 
Cflrlx>n  dioxide  in  the  l>lrtod.  When  the  memhrane  is  thick  in  the  n'gion 
of  the  soft  [:Milate  then'  nmy  he  a  rrpirf.Mliition  of  |]nid  food  ihntugh  rhe 
tio»e.  This  is  not  due  lo  jNire.sis  «f  the  pnlalal  nuisclcs,  as  in  (rue  diph- 
theria, hut  i.s  due  to  the  mechanical  interference  of  the  false  meuilirune 
with  the  action  of  the  miiMrle^. 

tjiryn)^.smus  stridulus  sitmolimcA  appears  in  the  course  of  ihediseose, 
and  i^  In  be  rejranled  as  a  neurotic  phenomenon. 

Diagnosis.  —  Mcnihmnous  cmnp  rcs<'mltles  in  some  respects  sp«i* 
OKHlic  laryngitis,  diphtheria,  laryrigi.sinu.s  stricluhis,  and  retropharyngeal 
ab&ccj^. 

Id  irpamiodie  iaryiiffiiix  there  is  a  catarrhal  inflanunation  with  spu.sm.s 
of  tlie  lanriiieal  nuiM-les.  which  cause  sutTocntive  synipt»uns.  'J'hey 
disappear,  huwever,  in  a  few  minutes  and  the  ciiiid  rests  cornforiably.  In 
meiiibrunous  croup  the  sutfocutive  symptoms  come  on  ^adually  and 
dinappear  as  gmrlually. 

[ti  diphthrrt'a  the  iein{MTatiire  does  not  ribO  so  high  or  so  rapidly. 
Ttie  I'hicf  diaj^nostiepiinls.  however,  are  the  culture  of  the  Klehs-I>M-ffler 
bueilliiiiKJ  the  a.slicn-gmy  and  Hriiily  aiiheri-nl  pseudomeiiibntne.  After 
its  removal  the  uiiic<mi5  iiieinlirunc  vt  ulcerated  and  bleeding,  whereas  in 
HH^mbranous  croup  it  is  smooth  ami  does  not  bleed. 

Larynff litmus  siriduliis  h  u  neuixxsi.s  and  not  an  inHaniniutory  disease, 
hence  the  larj-ngosi-opic  examinalinn  show-*  ibe  absence  of  i  nil  a  nun  a  lion. 
Then.  too.  there  Is  u  history  of  a  healthy  child  who  .suddenly  has  a  fit  of 
sulfocation.  In  membram>u5  croup  tliere  is  a  history  of  inflammation 
and  pnigressive  dyspnea. 

Itrtrophartj/i^i'ai  abucesa  may  simulate  membmnous  laiyngitis  in  iis 
suffix"ative  syniptouis;  otherwise  there  is  little  similarity.  An  examina- 
tion of  die  thniat  reveals  a  fluiiualing  tumor  on  the  [Misterior  wall  of 
the  hypophari'nx,  whereas  in  membranous  laryngitis  the  luuiefaeliun 
is  wiiliin  ihc  laryngeal  wine. 

Prognosis. — Tlu*  prifgn^xsi.^  is  grave.  Some  autJutr's  report  a  mortalit}" 
of  from  50  to  fK)  per  cent,  of  the  eases,  while  other  report  as  low  as  10  per 
cent.  This  discrepancy  in  the  re|x)rted  death  rate  is  probably  due  to  (he 
difference  in  the  diagnosis.  Tlmsf  mHh  figure  the  denlli  rate  at  5(1  to  iiit 
per  cent.  pn>bably  include  cases  of  inie  iHphiheria.  'ITie  prognosis  is 
grave  in  inverse  ratio  to  the  age  of  (lie  patients.  The  younger  the  patient 
the  more  serious  (he  prognosis.  In  ndults  (he  danger  is  greatly  dimmished 
a-s  the  lumen  of  the  larynx  is  relatively  and  actually  greater,  and  the 
mucous  niembrarte  U  more  fimilv  attached. 

OompUcations.^Menibranoii.s  laringitis  may  become  coniplicateil 
with  rapid  eijenia  of  the  bronchial  noieous  membrane  or  with  cardiac 
infection.    In  either  event  the  case  heci)mes  one  of  great  gravity. 

Treatment.— Tlie  (reatment  consists  in  the  administration  of  broken 
doses  of  calomel  luitil  fni*  catharsis  is  pnidueinl,  and  in  the  inhalation 
of  steaui  vapor  cburgeil  with  lime  utid  turpentine.    The  child  should  be 
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put  into  a  icDl-lHfl  Mtid  a  {>(>uiu)  nf  lime  slmtiUI  Ix-  plucetl  in  a  [mrket  ul 
water,  lo  whi<'li  has  U'cn  u<l<|f<l  a  tal>lf?iwMniful  of  (lit-  spirit  of  Itirju-n- 
liiii!.  The  teni-l)e»l  is  ihiis  fillttl  with  (he  vjipur.  which  is  inhnlHi  hv 
the  cliikt.  The  Hriie  and  turpentine  setm  lo  aid  in  loo.seiiiii^  and  expel- 
ling the  fulse  lueinhrnric.  The  .steam-teiit  s4'ariees  .sbmild  lust  aliutit 
liftc«n  miniite.s.  aud  -should  be  repcaltti  every  four  or  five  hours.  'Iln" 
cfKcirnoy  of  tile  steani-tnil  lialhs  is  incrcastvl  by  ihi-  iidiidiii^itnitiuri 
of  iiMK-jieiiatiha  wine  or  |x»wtler.  \\hieh  Is  ii  iion-ih'pressiii^  emetje. 

Calomel  riunii^iiljons,  as  jidvocated  by  CcjHin.  have  provtil  an  eflieieni 
method  of  treatment.  He  recommends  the  admiiiiHtnition  of  one  or 
two  ^Ins  of  ealoniel  before  the  fninif^ation  tx'^iiis.  'nie  piilieiil  should 
then  Ite  placed  in  a  ceintpletcly  closed  tcnt-l»rd.  It  re(|iiires  alMinl  ten 
minutes  to  volatilize  the  ejilonii-l.  and  the  patient  .should  l*e  eA|Mi.st^l  In 
the  fumes  !n  the  dosed  tent  for  about  fifteen  mintites.  It  is  rccomniemleii 
that  fiftoi'ii  grains  Ik*  v(platilized  ever}  two  hours  for  two  days  and  ni^,'hb, 
after  which  the  intervals  should  Ih-  pn»hui(ri'd  I"  three  hour>on  the  diini 
day.  four  h))urs  (ui  the  fourth  ilny.  and  three  limes  daily  ihereofter  as 
lon^  us  indicated,  i'ure  calomel  thu»  used  doe^  not  pHxluee  piyati-'iii. 
thi>u;{h  anemia  may  occur  and  should  lie  eond)ated  by  the  aflminlstm- 
tion  of  iron. 

EDEMA   OF   THE   LARTia 

Synonym-^Kdemu  glotiidis. 

Kdema  of  the  larynx  is  an  inflammatory  process  attended  with  an 
etieuiatous  infiltration  of  the  liK>se  sidjuuictiiis  i'ysswv  of  the  laryiux,  which 
Is  iisiijilly  due  to  a  mnri'  serioii.s  uencnd  dise«se  of  the  heart,  kidney.s, 
or  the  liver.  dioii(;h  it  may  be  cau>ed  by  local  conditions. 

Etiology.— The  local  ciuiscs  are  mainly  traumatic  from  the  injudi- 
cious use  of  caustics.  larVngeiil  injeclions  of  ereoHote  ill  tul>ercul(MJs  in- 
fluinniatioiis,  i>peraticins,  fon-ijjn  IkmIics  in  the  snprajjioltic  rcj;i(m  <if  the 
larynx,  the  s\valiowiii|;  of  hot  li()uid.s  and  the  inhalation  of  hot  steam,  or 
the  inspiration  of  alcoholic  or  other  irritAtin^  liquid^  into  the  lunnx. 
'I'he  proiongecJ  or  violent  use  nf  the  voice.  a.s  in  shouting,  niay  brinj;  on 
etlenia  of  the  larynx.  I>oeal  diseases  of  the  laryn.\,  ax  tulK'n-ulosis. 
syphilis,  absce.'tscs,  neoplasms,  perichondritis,  and  ()oritonsillitis.  mav 
also  cause  it.  .\bseess  of  the  larr'iix  may  be  aceumpaninl  by  a  nui 
inflatnnmtor)'  wlemft. 

The  eiuLsiltuliotml  pauses  of  .simple  edema  of  the  lamix  are  Rriuhl 
disea.se,  dtalK-les.  valvular  lesions  of  the  heart,  sclerosis  of  iJie  liver, 
and  I. ndwi^'s  angina.  In  the  l.itter  tliwase  there  is  a  neurotic  paresis 
of  the  IiUhk!  vessels  of  the  nei-k.  which  cause.s  eugKu^fjemeut  and  edenw. 
Certain  drugs,  as  the  iodide  of  potassium  and  the  fumes  of  amnHinia 
nn<!  hnuniiu',  may  cau.se  it. 

Pathology.  There  is  an  effusion  of  clear  .scnim  into  the  laryngeal 
submucous  tissiu'.  pnwlmlng  swelling  of  the  ar>epiglot(io  folds  and  of 
tlie  anterior  and  siijwrior  parts  of  the  epiglotd-s.  Sometunes  tlie  Kniw 
subglottic  tissue  iM-etunes  edematous.  In  as.'fociated  ulcerative  proet»»es 
th«  serous  infdlratiuD  uiay  l)ecome  seropunileiit. 
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Symptoms. — Tbe  onset  is  siiddcn  aiul  i.s  fharat-loriiHtl  l)v  the  lo»s 

"of  the  voice  and  nipidly  iiK'rea«iiiP  dyspnea.  In  >ev^rv  cases  a  fatal  issue 
mav  (wnir  in  from  two  to  tliree  Imurs  liy  aspJiyxialion.  There  is  litilc 
or  rto  pain  or  eough.  The  laryii^u.'4i>pic  image  .shuw«  tlit;  mucosa  in 
ihe  region  of  the  an-rpigloitic*  folds,  ihe  anterior  and  upp<T  sorfarr  of 
the  epiglodis.  and  somt-iimes  the  subplottic  region  to  Ih"  tiinipfietl.  Tix- 
surface  of  the  nuii-ous  menibTanc  is  of  a  pair  f>Tny  eolor.  in  marked  con- 
trast lo  the  tumefautioti  in  phlegmonous  or  iiinaintiiatory  edema  of  lite 
lontix,  in  which  it  is  red. 

Prognosis.— The  pmpnosis  is  grave  on  account  of  the  .sudden  devolnp- 
incnt  of  the  edema,  nod  the  serious  nature  of  tlie  i.vn.stitutiunaJ  disease 
Iwirk  of  ii.  If  i(  is  due  lo  an  cxtraneoiw  irritation,  the  danger  is  less, 
an<l  the  chance  of  rci^urreiife  is  les.s. 

Treatment.^If  the  disease  is  srcondai^-  to  a  serious  con.stitiitional 
disorder,  this  shouhl,  of  conrse.  Tvirive  appnipriale  In-aimeiil.  Kor  the 
immediate  relief  of  the  .ty^lpt<'l^^,  cracked  ice  .should  be  (liswlved  in 
the  m^iuth,  and  (he  piiient  sKoid<l  lie  as-sui-ed  by  the  attendiof;  physician 
that  Ihe  dyspnea  mil  disappear.  «s  the  sense  of  impending  death  only 
aggravates  the  distress.  .V-stringf^nt  ap]>li<'alion.s  of  cocaine  and  adrenalin 
should  1h-  made.  l>iaphon-si.s  and  catharsis  should  Iw  induced  Iiy  the 
administration  of  IXiver's  iK>wder,  hot  lemonade,  etc.,  followed  hv  a 
twelve-ounce  lH)ttle  of  the  citrate  of  magnesia.  In  addition  to  llu'ahi>ve, 
it  may  be  nece-ssary  t'>  puncture  the  edematous  li.vsue  with  ihe  lanit- 
(feal  lancet  (Fig.  296).  If  suffocation  is  imminent,  the  patient  should 
1h'  trneheoloinizi'd  (see  '1  W-heoromy ).  to  prevent  a  fatal  issue.  The 
surgeon  should  not  hesitate  to  pt-rfonn  trjichei>loniy  on  a  deeply  cyanotic 
case  Ijpcause  he  does  not  have  with  him  llie  iiLstrumenl-s  usually  used 
for  this  purpo.se.  A  pocket  knife,  or  a  paring  knife  from  the  kitchen, 
mav  l>e  quickiv  sterilized  pnd  iLsed  to  ojien  the  trachea.  A  needle  anil 
threarl  may  t>e  useti  to  retract  the  purt.s  until  a  tnicheolomy  IuIk*  is 
secured.  In  the  meantime,  the  [wirient's  life  ha."*  been  savrtl,  whereas 
to  have  waited  for  .suitable  iiLstruments  would  have  jeopardized  his  life. 
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I  Etiology. — Abscess  of  the  lar\nx  is  usually  a  complication  of  tuber- 

cutoiLs  |MTichiiiidritis.  I'erichondritis  of  (he  luritigeal  cartilage^  is 
atienrleii  with  uhi-ration  of  tlic  nn]4-«)u>  uieiiibrane.  Infectinus  biieteria 
gain  entrance  beneath  the  perichomirium  atid  eau;*  the  formation  of 
pus.  The  accumulaterl  pus  caiiscs  a  rounded  lumor-like  mass.  This 
Ls  a  laiA'ngeal  aUs<.-e».s.     It  lias  also  lieen  known  to  follow  ery.sipelatf  of 

^Khe  larynv.  and  it  may  be  of  traumatic  origin. 

^V  Symptoms. — '['he  abscess  .swelling  eneniachefi  upon  Ihe  glotti.s,  hence 
there  are  los.*i  of  voice  and  intense  .sutTtK-ative  symptoms.  It  Is  an  infec- 
tious inflanmiatory  prxK-ess.  and  causes  fdirite  phenomena.  There  is 
retention  and  presstire,  hence  pain  in  the  lar)'n.\.  The  lar}'ngo5ct)pic 
,ge  shows  ft  greatly  swollen  and  reddened  mucous  membrane  at  the 
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site  of  the  abscess.    Upon  punctiirinj;  il  with  Uie  lan-ngL-a!  iHiicet  then- 
is  u  free  How  uf  pus. 

Treatment. — It  is  i>h\noti>)  that  there  is  but  one  method  uf  Ireatoirnt, 
nuMiely.  (In-  fviiciiiili(iri  uf  ihi*  pu.s  with  a  lanufxeal  lancet  (Fig.  29*)). 
This  may  be  done  under  cix-aiuc  anc-tthesia  witb  the  patient  in  the  sitting 


Fio.  ro: 


S>joui*  IkTjniKCnl  (nccvpgi  ttpplioalor. 

|HK>tiJre.  The  anr~sih<rNia  i.s  iiuliieeil  with  h  1(1  to  21)  [ler  eeiit.  suhiliiKi 
of  t'Ofttine  applictl  repeateillv  with  .Sajnus'  f<invp>  tl'"ig-  2t>7).  'I'hr 
curved  Iar\'ii);eai  lancet  should  tlien  l>e  used  wiili  ihe  aid  of  reflected 
h'tjht  and  the  larvii(io.tcopic  tuirrur.  or  by  dirifl  hiryn^jseopy  and  the 
tiinHii^like  mass  freely  ineisecJ.  'J'he  relief  is  Ininiwliale.  If  sutfocation 
Ihreutens,  tracheotomy  may  be  iicces-sary.    (See  Tracheotomy.) 


CBSOHXG  LAAYKaiTIS 

Definition. —  ChpHiir  intlanimution  nf  the  mn<-i)ns  inenibmiie  of  the 
hiryiix  lim.liide->  the  j;;laiiihi!;tr.  vit-scular.  and  coIlrlectlv^>li^s^n.■  layers. 
It  i.-i  iiJ^unlly  -si'coiidary  In  acute  attuck-s.  iir  to  inHatnnmtion  in  the  no*. 
epiphantix,  Hud  toii»il»,  though  it  uecusionaJly  .sef^ni^  ttj  occur  as 
primary  afTeclion. 

The  following  classification  meets  lioth  the  clinical  and  ihe  patholopcd'' 
reijiiirenient-s: 

1.  ('hnniic  hyprrlniphic  Inrynnilis. 

(a)  l>ilfu>cd  hypertniphif  laryngitis,  .soluetin)e^  ealled  chronic 

hyiMTi-rnic  larynptls. 
(6)  Dijfcrete  or  localizitl  hyperlropliy  of  llie  mneoiLs  membrane, 

either  suprnglortic  or  sub^lnilic. 
(c)  Chorditis  nodosa,  or  trachoma  of  the  vcM-al  cords. 

2.  Atrophic  laryngitis. 

3.  Heniorrhajiie  laryntjitis. 
Chronic  Hypertrophic  Laryngitis.— (ul  Chronic  Diffused  Lw7i)«itla. 

-  Kadi  of  the  three  varieiics  uf  chronic  hypertrophic  laryngitis  presents 
a  diultnct  clinical  ami  pathoU^ica)  picture,  hence  tliey  will  lie  dttsi'ribrd 
separately. 

Sifnonym. — It  is  .sometimes  called  hypereniie  laryngitis. 

It  U  cbaructcrized  by  u  ditfu^ed  infiltration  throughout  the  Iac)tigc>l 


Digitized  oy 


■oogle 


CHROSIC  LMtYNGmS 


463 


mumsa,  iw  one  part  liriii^'  alTi'cU'J  iimre  ihiiii  another.  As  it  is  due  to 
irritalicin^  i>f  h  getirral  character,  ihiIht  ihiiii  li»  tliost'  dirt«[«l  lu  one 
part,  it  is  ca-sy  to  iiTnlerstttiid  the  diffusion  af  tin-  liyjjerlmpliy  and 
nyporeniia. 

ttiolvgy.^t  is  extremely  doubtful  if  thcM^  is  a  prinmru  chronic  lan-n- 
jfitis,  except  from  the  iuiprcper  use  of  the  vok-e.  It  is  am-ays,  or  nearly 
always,  set-^jndan*  in  a  precerlinj;  disease  of  the  nose,  epipharynx,  or 
the  fam-ial  Umsils.  It  is  jjossihle  to  coiH-eivf  of  a  chi-ouic  laryngitis 
fi»Ilowin}i  the  excessive  use  of  lolm<-a>  or  alt-ohol.  or  even  following  diges- 
tive disturlMinfe.s.  Clinically,  howrver,  it  is  rare  to  see  cases  in  whirh 
there  is  not  an  a»s(K-iated  or  a  pi"eeediii^  diseiisi!  hi^Hier  up  in  the  re>|Kra- 
torj'  tract.  The  diffused  Iiy(MTtn>phif  vnriely  arises  from  oli?itnictc<( 
nasal  breullilng  and  frojii  the  diM-liHr^'e  of  secretion  fnini  the  .siiiiisf-s 
into  the  pharynx.  Olht-r  sourxfs  of  irritalton  may  alw  l»e  present, 
but  \hi\\  are  generally  incidental  and  of  seeondary  imj^irluripe. 

The  etiology  may  Ik;  classified  under  the  following  headings: 

1.  Improper  pn'|>iimtion  of  the  inspired  air  on  account  of  diw-ase 
of  the  noM'  ami  simiM's. 

2.  Henrntogcnous  irritation  of  the  larynx  in  month  br»'athiri(|t,  hepatic 
ami  digestive  dtsonJers. 

3.  Passive  liyptTeuiia  in  cardiac  disease,  thoracic  luniors,  and  enla-rged 
glands. 

4.  Smoking,  inlialatioii  of  du.st-iudcn  lur,  e.xce.s.sive  use  uf  aleiihul, 
and  violent  use  of  the  voice. 

5.  Climatic  Cfjtiditions. 
0.  .\ge  and  sex. 

^louth  hrciithirig,  ntlcnoid^^.  dcMc<-li'ins  iif  the  Ncptiiiii,  tiirhitiat  livper- 
tmphy,  sinuilU.  and  polypi,  also  ini|ii-ofK*r  breathing  by  indilie  speakers 
and  siiigtr.'*,  Icatl  to  a  diffij.ied  irritation  of  llu-  laryngeal  inueous  uieni- 
brune.  .Ah  llie  iniproj«Tly  prepared  air  and  sciTettiiiis  (jass  over  the 
whoh'  larynjjt^Hl  niiicosa.  there  is  a  diiruNe<l  hyjwrtntphy.  As  the  air 
in  damp  eold  weather  is  more  irritating  than  it  is  in  wnnii  and  bright 
wraiher.  it  foUows  that  the  synmtoni-s  hva-  aggravaleii  during  Uie  winter 
awl  early  spring  Mi<»nths  in  the  nigher  lallliides.  This  i-.  eN[M(-ially  true 
in  the  region  of  the  fJreat  Lakes  and  un  the  northern  Atlantic  iroost 
i»f  the  I'nitefl  Stales. 

The  breathing  of  improperly  prepared  air  results  in  deficient  oxygena- 
tion of  the  tissues  arwi  an  excess  of  carbon  dioxith'  in  the  [ihHxI.  'I'his 
in  luni  disiiirlw  die  nn-taUilIc  pnK-esses,  and  still  further  Iriuds  the  blood 
with  delelerious  material  This  lilood  in  circulating  ihnmgli  die  laryii- 
K«il  mueosu  irrilutcK  all  its  parts,  ami  causes  a  dilfuse<l  hyperemia  and 
hypertrophy.  'ITie  excessive  use  of  alcohol  nrid  tohaeeo  similarly  affects 
liie  larynx.  Smoking  <loes  it  by  direct  irritation,  and  iodii-ectly  through 
the  UotkI.  'J'he  ingestion  of  al<-olir»l  affects  the  larynx  by  din-i-t  irrila- 
lion  of  tipjghlioriiiK  parts,  and  ilirongh  the  circulation,  lo  say  notliing  of 
Uie  digestive  and  metal)olie  disturbances  thus  aroused.  The  foregoing 
etiological  factors  pre<lis|>nse  the  lar>nx  to  a«'Ute  attai'ks,  and  the  ehnmic 
State  is  usually  a  sei)uel  or  a  eoulinuat  ion  of  repealed  acute  iiiHammations. 
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I  am  of  the  upiiiidP  that  through  disease  and  obstruction  in  the  nose  the 
larvn^i^al  miioa"ia  is  kepi  in  a  -siaic  of  trritahilily,  and  is  made  suscepiihle 
U)  vUnm'u-  iiinatiiiiiittio:!  \ty  the  inspimiitm  uf  the  itiipn))>crlv  prepared 
air  and  hv  the  toxins  in  the  Wood.  At  the  age  of  pui>env,  boy»  arc 
subject  to  utiacks  itf  chronic  larviifjitis  on  Ht\'iiinii  of  the  unstable  comli- 
tion  of  the  vastmiolor  rien-uiis  sysleni,  the  rapid  develojnnent  of  the 
larvn\,  and  the  consequent  itiNlidaliiy  r>f  the  same.  Any  ilisejt^<e  of  the 
hfjirt,  wherein  (here  is  an  interference  with  the  return  cin-uUlion,  may 
cause  hiisklnc-'is  of  the  voice  and  perliups  dttfused  hypertrophy  of  the 
muams  niend>ranc.  'ITiomcic  tumors,  or  enlarped  thoracic  and  ixin-ical 
j^antls,  also  Interfere  with  the  return  cin-ulation,  and  hiid  to  hypertrophic 
changes,  Slonwutters.  tohai'cr)tiisls.  uietalworkers,  and  workers  with 
certain  chemicals  are  often  allccie<i  by  rhnmic  liirynjjitis  from  (he  inhala- 
tion of  the  contaminated  air.  Men  are  more  often  affected  than  women, 
for  obvious  reasons.  The  a^ed  are  more  subject  to  it  on  account  of 
the  vascular  and  ^'ni'dnlar  chanjjc.-*  aceompannng  .senility.  Indetrl, 
many  old  people  livinj;  in  die  northern  [>art  of  tlio  Miiilcd  States  are 
more  or  less  atflicled  with  chronic  larj-nfjitis. 

P^Uhohlfy.~T\^e^e:  is  a  dilfn.Mxl  hy|*ertnjphy  of  (he  laryiijireal  mucous 
menibrimc,  )iK-Uidin|;  the  glandular  and  (he-  coniiwlive  (issue.  The 
Itloodvessels  are  hut  little  affecteil  excepting  a  few  small  arteries  on  the 
surface  of  the  epij;lottis  and  the  vocal  cords,  M'liere  they  may  l>c  enlar,"^!. 

Sijmptomx.-  'i"he  objective  symptoms  of  ditluscil  hv-jxTtrophic  brvTi- 
fritis,  if  carefully  studied,  are  somewhat  difTerent  fmm  those  trf  tlir  oiJiw 
two  varieties  of  liyj>ertrophic  laryupilis,  an<l  are  as  follows: 

DitTused  hypen'min  of  the  lurj-tigeal  mucous  membrane,  inclnditii: 
that  of  the  epi;,Hotli».  is  usually  present.  It  may  be  more  marked  in  the 
ventricular  |5ouches,  on  the  epifilottis,  the  ar^'cpiglottic  folds,  or  on  lite 
viM-al  and  the  ventricular  bands.  Indeed,  it  nften  spreads  frritn  one 
[>arl  to  another  in  the  tmlcr  jriven  al»«ive,  until  in  the  later  stajjta  it  is 
iretieral.  In  .siii<;iTs  jind  .sja'akcrs  the  hyiMrenua  is  j^-ucndly  greater  on. 
or  is  entirely  limite:!  to,  the  true  cords.  The  color  varies  In  difTerent 
individuals,  and.  tn<leed,  in  the  .same  ca.se  at  difVcreni  (iine.1.  The  conU 
may  lie  the  nonnal  ivorv  white,  or  piiikisli  red,  or  ihey  may  !«•  streaked 
with  red.  or  they  may  be  of  a  pale,  mottled  brown  or  .slaty  j;rav  c«j|or. 
Kidar^l  bloodvessels  are  rarely  seen,  except  upon  the  epiglotiis  and 
the  vocal  cords. 

Tlio  secrctiun.s  are  inorea.sod  but  little,  indeed,  in  some  cumv  thev  ure 
appHirnlly  decrejuscd.  The  inia^e  uiay  pit*»eiil,  therefore,  either  »  moisi 
or  a  dry  membrane.  'J'he  hyperemia  is  rarely  demonstrable  b_v  lar>n!.i>- 
st'opic  examination.  The  mobility  of  tlie  cords  is  usually  unulTecled. 
thouf^h  in  some  cases  there  is  a  tardy  action  from  the  in61tration  of  the 
intrin-sic  [nuscles. 

The  subjective  symptoms  have  reference  to  the  voice,  the  sense  of 
ac<-nmnlateil  .scctcI ion.s,  and  tlie  vnsc.  with  which  the  vocal  apparatus 
t>eixjmes  tired.  The  voice  upon  risjiijf  is  often  i|uite  husky,  or  even 
aphoruc.  Duriiij;  the  day  il  bci-omcs  nearly  or  entirely  clear,  unless  tl  is 
tisol  e.\cessivclv-    III  this  event  it  remainii  huskv,  and  its  use  is  attended 
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with  aching  in  Ihe  lan.-nx.  The  HetTctions  are  rarely  incre*uied  and  are 
soinctinu!^  tliininishtil   lii  ijutinlilv. 

'i'he  (iiffus«!  hyperemia  anil  liypertmphy  pive  rise  to  the  sense  of 
acfrumulaled  .secretions  and  the  desire  to  clear  the  tlirunt. 

Diagnitaii.-  The  diaj.'nosi.s  is  IniswI  upon  llie  hoarseiie-ss  or  aphonia, 
the  diffused  hyperemia  in  the  later  stof^e,  the  absence  of  discrete  hyper- 
tmphy,  anil  the  small  amount  of  expeetoratioti,  except  when  complieatcil 
l>v  hnuu-Jiitis. 

PrtMjrHrtirijr.^The  prognosis  in  the  early  stage  is  good,  but  when  the 
hyperemia  hsus  exlendeil  over  the  entire  muef>sa,  it  is  not  so  favorable. 
If  the  laryngitis  is  due  to  the  excessive  use  of  alcohol  or  tobacco,  or  to 
an  excessive  or  violent  use  of  the  voice,  the  excejwes  should  he  correeteil. 
If  it  is  due  to  nusat  obstniction  or  to  adenoids  these  conditions  should 
be  WHTected.  .\i>  matter  what  the  raiise,  the  pPO]ennsis  as  to  the  voire 
Is  biul  if  the  hyjxTlrophy  Is  great.  In  lhe.se  cum-s  there  may  be  an  iiitil- 
tration  of  the  thyro-arytenoidei  intcrni  muscles,  thus  pivinj;  rise  to  a 
slu}!}cish  action  of  the  cunls. 

Treutmeut.-  Kroni  (he  fort^inp  description  of  the  diseaw  it  is  appar^ 
ent  that  the  Ifealment  must  be  addressed  to  (a)  the  corrertion  of  the  pre- 
esusting  disease  of  the  no.se  and  sinuse.s;  {b)  the  removal  of  adenoids; 
(c)  the  discontinuance  of  the  ii-st-  of  tobacco  and  nlcohol;  (*7)  the  corree- 
Itoti  of  digestive  and  he)Niticdi.sonler.s;  am]  {e)  the  avoidance  of  excessive 
use  of  the  vocal  organs. 

When  the  nose  and  vux-es^ry  sinuses  are  the  seat  of  a  catarriial  or 
a  .suppurative  indanimation,  they  shouUj  receive  appropriate  attention. 
ncMciliftri-s  of  the  scplnni,  lurbinal  hypcrtnipiiics,  sitiiiiti.s,  |xilypi,  etc., 
should  lie  ciirrertcd  f»r  n*nioved  by  surgical  pnK-ediin'-s.  Adenoids,  if 
present,  even  though  Ihey  are  somewhat  reduced  to  atrophy  in  aJults, 
sJlould  Iw  removinl.  and  (lie  as.s)K-iiite(l  eptpharv'iigitis  treated  with  silver 
appli<*attons.  The  fauciul  tonsils  when  eiilurge<l  r)r  di.<4easL-<l  sboultl  he 
removed  in  their  entirety,  'J"he  use  of  loba<"<-o  and  alcoholic  beverages 
should  be  fort>idden,  as  but  little  beneKt  can  t)e  expected  while  the  laiynx 
is  subjeeted  to  their  deleterious  effects.  Singers  who  practise  improper 
placement  of  the  voice  -should  cither  be  forbithlcn  lo  sing,  or  be  taught 
pro|>er  melb<M).s  of  x'oice  placement.  (See  the  Singing  \oice.)  Violent 
U.SC  of  ihe  voice,  either  in  singing  or  speaking,  should  be  avoided. 

The  use  of  sprays,  gargles,  and  oily  nebula*  by  the  patient  are  of  little 
value.  ITiese  remc<lie,-i,  at  most,  can  do  no  more  than  thin  the  secre- 
tions ami  thus  facilitate  their  expulsion. 

Ix)cal  applications  of  a  2  to  in  per  cent,  solution  of  the  nitrate  of  silver 
with  Sajous'  forceps  should  be  made  thnv  times  a  week.  The  chloride 
of  zinc  in  the  .same  strcngMi  .should  lie  tried,  although  I  have  fonm] 
nothing  as  enieneious  a.s  llic  nitnitc  of  silver.  Odicr  pre|>anttions  of 
stber  in  my  hands  have  provetl  disappointing.  In  mukiug  appEica- 
(ions  to  the  larynx  (he  excess  of  fluid  should  be  squeezed  from  the  cotroii 
to  prevent  it  trickling  betwwn  the  cords,  wliere  it  excites  spasm  of  the 
lafTi-ngeal  muscles.  Should  a  spn.sm  ooenr,  instruct  the  patient  to  take 
a  number  of  dee|»  breaths  in  rapid  siicces.sion.  Snstoined  efforts  of  this 
30 
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sort  quickly  stop  the  sposms.  Spasms  of  the  lannx  excitwl  by  bh  execs* 
of  silver  solution  may  be  so  violent  as  to  cause  cyanosis  tuid  extreme 
iipprt'hcnsinii  on  ihc  piirt  nf  tln>  fwiiiunt. 

Coii.stitiitioiiiil  renieilies,  as  saline  cathartics,  eaUiinel.  and  the  iiHrido 
of  potash,  should  he  given  if  syphilis  is  suspected.  Tliey  are  often  of 
value  in  btimll  doses  when  svphills  is  nut  j)^^-!)!,  as  the  cnlharlics 
improve  the  elimination,  while  the  iodide  of  potash  stiwulates  llie 
Rlnnds. 

The  improvement  following  the  t-orrection  of  di^'estive  arid  hepatic 
disorders  Ls  often  ven-  ^raiifyiug.  To  this  end  I  advise  the  daily  use 
of  one  of  the  hitter  salines  in  small  doses,  and  a  five  ^rain  dose  of  Uie 
iodide  of  potash  throe  times  a  (hiy.  In  aihlition  to  these  remedies,  it  may 
he  net-es.sar)*  lo  use  others,  according  to  the  neetis  of  the  ease.  If  ehmnic 
broueliitis  is  present,  the  adiniiiistralion  of  a  ferrupnous  tonic,  with  five 
^ains  of  the  iodi<ie  of  potash  tliree  times  daily,  for  from  three  to  sx 
mojiths,  will  often  effei'l  a  cure  of  both  the  laryuf^ilis  and  the  bronchitis. 
One  of  my  patJentf  gained  twenty  pounds  in  five  months  under  this 
treatment. 

The  hyjjienic  conditions  should  he  fjoorl,  the  living  and  the  sleeping 
rooms  ventilated,  and  pmper  i'Iiitliiii(^  worn.  Kven  with  all  these  pr**- 
cautions  it  is  often  iinp^issible  Ui  greatly  improve  the  (jualily  of  the 
voice. 

ijj)  Diwrete  or  Localized  HjTMrtrophic  Laiyngitis. — Hynonyms. — Clironic 
subjective  laryngitis;  hiri-ngitis  li\ix>giotlicft;  chorditis  vocalis  hyper- 
trophica  irifirinr;  Stoerk's  hiciiniirrlicn. 

Discivle  or  IcR-itlized  hypertrupliic  larynjjitis  is  characterized  by 
hoarseness  or  aphonia,  dyspnea,  a  hra.ssy  cough,  and  an  intiltraiion  of 
the  lisjiues  in  the  subglottic  spare. 

Etiologtj  aiui  Pathology.— 'V\\c  pathological  changes  ar«  the  same  as 
tho.se  given  under  the  iHffuse  form,  eAce[)t  that  Ihey  are  more  Im-alizfil. 

'S^wi/j/ojH-f.^The  suhjcclive  symptoms  are  at»out  the  same  as  those 
given  imiler  tht-  difVuse  form,  but  are  greatly  e\aggerale<).  ']*he  btjarso- 
nesjf  usually  auiouiits  lo  aphoida.  The  hypertrophic  tissue  in  Ihc  sub- 
glottic space  ami  the  inRliration  of  the  lar^'ngeal  muscles,  interfere  with 
the  noriiial  movements  of  llie  conis  to  such  an  extent  that  approxima- 
tion is  often  impossible.  The  dy.spnea,  or  sullocative  sj-mptoms,  are 
due  to  obstnietiim  below  the  glottis.  The  brassy  cough  is  eharaeterislicr. 
of  ohstnictivc  swelling  and  hypertrophv  in  the  suligiottio  region. 

The  objective  sign.sof  this  variety  of  Jari-ngilis  are  cpiiie  chartu>leri.siie. 
'llie  iiyperlrophiixl  ti.ssue  below  the  conIs  appears  in  the  form  of  two 
sau.sage-like  ma.sses,  tienrly  parallel  with  and  beneath  t)ie  true  ct»rds. 
'X*beir  color  varies  from  a  pale  grayi.sh  pink  to  the  deep  reiJ  of  actire 
inflammation.  The  epiglottis  is  also  congeste*!,  and  enlarged  blootl- 
ves.'^l.s  pass  over  it.s  posterior  surface.  In  .s«)me  cases  there  is  more  or  lesx 
eilema.  In  these  cases  deglutition  is  difficult,  owing  lo  the  imperfect 
closure  of  tlic  glottis,  'llie  dyspnea  in  iliscretc  hy[«ertrophie  laryngitis  \a 
inere-a-sed  upon  exerlioii.  I'utients  sometimes  complam  uf  a  sense  uf 
stuffiness,  or  of  a  foreign  body  in  the  larynx.    After  the  disease  ia  well 
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advancet],  the  above  svinptoms  arc  fairl_v  persistent,  as  the  h\'pcTtroj>Iiic 
swcliiiij;  is  a  fixer!  factor.  I'pon  attpmptcfl  phoiiation  the  cords  fail  to 
apj)nixiriiHt(',  anil  iiisti'ail  (if  the  (nt'-  <tI^c^s  pn-senliiip  .slraigjit  lines  ihey 
are  slightly  concavo  or  wavy,  owinj^  to  the  weakness  of  the  aUliictor 
ami  teiixiir  iinisctes  und  infiltration.  No  iJoiibt  llie  hyi>ertrophic 
masses  in  the  suhfjlotlii.-  region  also  interfere  ivith  the  movements  of 
the  ("Opels.  '^I'he  secretions  are  thick  and  whitish  in  color  and  are 
often  ucc'uiDulated  in  the  iiiterarj,leiioid  .spa<«,  ami  over  llie  .sluggishly 
moving  cords. 

Diagiumx.—  Uhino.si-kTo[na  pn-senls  some  points  of  similarity,  but 
in  view  of  the  fact  that  il  is  u  vciy  rare  disease  in  ihis  co'iutry,  and  lliat 
if  tlie  siilifrlortic  .swelling  is  louche^J.  under  c(H-aine  anesthesia,  with  a 
probe,  il  is  yielding,  whereas  in  rhinoscleroma  it  is  bard  and  resistant, 
Ihere  is  litlle  difficulty  in  excluding  rbino.soleroma.  llie  removal  of  a 
piwe  of  the  gro«'th  for  micntscopie  examination  may  be  pra<'lisril  in 
case  of  doubt.  Thi.s,  when  shdnrd  liy  (Inim'-s  mriliofl  (see  Rhino- 
scleroma),  .'ihow.s  the  cliftracUTi-slic  crll  formation,  and  llie  baciUus  of 
rhinoscleroma  if  that  disease  is  present. 

pT(Hfmms.~4^h\  awoiiiil  of  the  liypertrophtc  swellings  below  the  cofds, 
the  dyspnea  may  become  so  great  as  to  rwjuire  the  ])erfori nance  of 
tpacheoloiny  (see  Tracheotomy)  and  tlic  wearing  of  u  tube  throughout 
tlie  remainder  of  life.  The  danger  fmm  siifTocalion  and  the  pulmonary 
complications  incident  to  the  wearing  of  tlie  tracheal  tidie  render  it  a 
grave  disea.se. 

Trrtitmrnt.—  IJeforu  iindertuking  the  treatment,  the  cauKC  or  caiLses  of 
the  affe<(ion  .should  be  carefully  stndied.  When  the  etiology  has  heen 
definitely  lirterniined.  an  endeavor  should  be  made  to  overcome  tlie  pre- 
di^o-ringeausesof  the  disease.  If  rlieimmtism,  goot,  dyspepsia,  anemia, 
or  conslipatiiin  (Wat.son  Williuins)  arc  prc-seiit,  appro|)riiite  rtunedies 
shoidd  l>e  given.  ITie  ioilide  of  putHsli  anrl  the  prL>toitHlide  of  nicrcury 
ahiadd  I h' given  wli<-tlicr  or  not  .syphilis  is  sn-specriNl,  n.s  lliey  (iflcti  pi"*- 
uiote  more  or  less  ahsorjjtion  of  llie  deposit,  'i'otiie  remedies,  as  iron, 
arsenic,  quinine,  getirian.  and  sirychidne,  should  he  given  (o  pnimnle 
the  general  lone  of  llu-  system  and  to  inner\ale  the  lanngeal  muscles. 
Olwlmctive  lesions  and  iuHanunatorv  diseases  of  the  nasal  chantbers 
aiid  fif  the  epipharynx  shftuhl  be  n-medied  by  appropriate  medicinal 
and  !turgi<ui  measures,  [f  the  excessive  use  of  tobacco  and  alcohol 
enter  into  the  etiolog)',  their  use  should  he  tutenlicted.  The  hteal  appli- 
cation of  astringi'nls.as  the  chloride  of  zinc  (IK  to  ^10  grains  to  tlie  ounce), 
nitrate  of  silver  (10  to  81)  grains  to  the  ounce),  alum  (5  to  ]■'■>  grains 
l*>  liie  ounce),  should  Ir'  nnide  with  Sajous'  larj*ngeal  forceps  ur  with 
an  atomizer  during  phoimiion.  A  change  of  climate  or  a  sea  voy&ne 
is  samietimes  beneficifd.  (hough  not  i-nralive.  I-a-st,  but  not  of  least 
in)pi>rtance,  is  the  alwohile  lest  of  die  vocal  organs.  Great  improvts 
nient  3oinetime.s  results  when  these  precautions  are  faithfully  observed 
for  a  few  days. 

(r)  Oliordjtls  HodoBa,— Sj»o(i(/»M*. — Trachoma  of  the  vocal  cords; 
fdbonlitis  luberosa;  singers'  nodules. 
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Cliordili.s  nodosa  Is  (.-hamctcrizu^l  l>y  tlie  formation  of  noiJnles  atuiig 
tin-  frw  border  of  one  or  l»odi  of  the  vocai  cords.  Some  aulhoi^  claim 
tliut  lliey  are  more  often  near  the  posterior  tliini  of  the  (vrds.  ti»ou;rfi 
others  have  ohscr\-ed  thrm  at  the  junction  of  their  Hnteriorand  inklul? 
thirils.    In  my  cases  Uicv  have  Ueeii  in  the  former  [josition. 

Et'tologij. — 'Die  iKxiuV-s  usually  coniplicjilo  chronic  h>-pcrtmj>hic 
laryngitis  in  singers  nnij  public  .speakers  \vht>  n.se  faulty  tnethcuU  of 
respiration  and  voice  placement  (Curtis).  Curtis  in^st.s  that  his  patients 
pmctist;  lower  (vwtiil  rcspimtion  with  the  upper  ribs  elevated,  and  that 
they  pmctisp  vi>icc  placcmcut  by  at(ackii4»  the  initial  tone  with  the 
lips  fjentiy  closefl,  a.s  in  humming,  so  that  when  ihey  are  phiikr«l  wntli 
the  filler  tiic  lone  Hows  lliert-froin.  If  the  tone  docs  not  emit  thriMi^ 
the  lips  when  plucked,  but  comes  through  the  nasal  chambers.  It  is 
an  evidence  of  fauUy  voice  placement.  \Mieti  such  Is  the  case  there 
is  an  overtension  of  the  intrinsic  and  extrinsic  nuiscles  of  the  larini. 
This  causes  altritinn  of  ihe  conis  in  phonation,  hence  the  nndulc-s. 
Chiari  claims  tliat  churdilis  nodttsa  is  u  typical  paeliydennia  lan-njiis. 
Hajek  thinks  t!ic  ncxlulcs  arr  glandular  h\iKTtrophies  The  term  a» 
herein  uswl  wfcrs  to  nodules  fniiu  iTnpn»|K'r  vuicr;  placement. 

I'aiholiirjtj. — Tlic  nodules  consist  of  layers  of  .>*tratified  squamous 
epidielium  surmuiuled  by  a  circle  of  congested  tissue.  They  arc  not 
unlike  corns  which  result  from  ill-fitting  shoes. 

Si/mptomji. — As  the  no<Ics  ncpompany  a  difTnsed  h't'pertrophic  larvn- 
^iti.s,  the  .syiuptoius  an-  .soinetiiucs  similar  to  tluj.se  deM-rilani  under  iliat 
L'onditiun.  The  special  suliiective  synijilouis  are  Umt  the  sitiger  or  the 
public  speaker  is  unable  to  strike  the  lone  he  de-sires,  especially  in  the 
middle  re^ster.  When  the  cords  are  widely  separaled,  a.s  in  the  lower 
register,  no  diffirulty  is  cx-fwrir'necd,  as  the  opposing  nodes  do  not  touch. 
U'lieu  the  higher  register  is  attempted,  the  poRteri{»r  llnrds  of  the  conls 
are  necessarily  closely  appnj.\iniate«J  and  not  in  use,  and  the  voice  ia 
not  gn-atly  idf^-eted.  When,  however,  the  mirldle  n-glsicr  Is  attempted, 
the  eunU  vibrate  their  entire  length,  and  as  the  nodes  tuueJi  tliey  interfere 
with  voice  production.  Hence,  a  prominent  symptom  is  the  difficultv 
in  tone  placement  experienceiJ  by  .singers  in  attempting  to  use  the  voice 
in  the  middle  re^ster.  'ITic  lar\'ngoseopic  image  jjiows  a  noilule  on  the 
free  border  of  one  or  both  eonls,  usually  at  the  junction  of  tlie  posierior 
and  the  middle  thlrd.t,  though  the  uotlules  may  occasionally  form  any- 
wlu'iv  along  llicir  borders.  If  both  cords  are  involved,  the  norlulcs  arc 
exactly  opposite.  A  small  arcji  of  hyperemia  is  often  present  at  the  bjise 
of  the  nodule.  If  diffused  hypertrophic  changes  are  present,  they  may 
not  be  apparent  except  as  shown  by  the  hyperenda. 

Progita-tia.-  'Hu'  progno.sis  in  regard  to  the  ^lisnppearance  of  the 
nodules  is  good,  pmvidoti  the  patient  faichfullv  follows  the  instructions 
contained  in  the  clmplcr  on  the  Singing  Voice,  or  practises  external 
massage  of  the  lar>-nx.  a.s  recommended  liy  Miller. 

Treatmenl. — Tlie  treatment  consists  in  refraining  from  singing  nnd 
loud  si>eaking.  and  in  practising  proper  mcthfKls  of  breadiing  and  lone 
plucemeut.    'Hiis  should  be  done  under  an  intelligent  and  appreciative 
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inslnirtor,  whicli.  alast  Is  hnn\  to  Bin].  1  have  treated  a  few  cases  of 
"singer's  niKiuIt»."  lurunliiig  lu  Curtis'  si  ingestion".  «illi  most  excellent 
results.  !n  none  uf  llie  casea  did  1  res»>rl  to  either  Un'a\.  niedicimd,  or 
surgical  Ireatment,  as  Uie  nodule"*  were  apparently  tlie  result  of  faiiltv 
melhoils  of  sinj^iiiK- 

[f  advisalile,  the  astringent  remedies  described  under  discrete  h>-j)er- 
(rupliic  larvTigitis  mny  be  ii.setl.  In  extreme  ruse?*,  it  may  be  iieiTssary 
to  TLMnove  tlie  ntMbiles  uiiJi  an  iiilralarvii^-al  nillinji;  for^-eps  intrixliieed 
bv  tlie  direct  or  indirect  im'tIio<L  'Hiis  sliould  be  done  only  after  Failure 
to  cure  by  the  other  methods  suKKesied.  -Miller  recommends  externa! 
massage  of  tlie  larynx  with  a  niechaiiical  vibrator  as  an  adjunct  to  pn)[ier 
training  in  tone  building  nnd  voice  placement.  The  massage  improves 
tJie  circulati(»n  and  initriiiaii  of  iJie  niueniis  meaibranf,  inrrcJises  lite 
local  migration  of  leukccytea,  and  relieves  the  asso<:-iate(l  larttigeal 
inHntiunalioii. 

Atrophic  Laxyngitis.^ — Syaooym. — Lar^'n^ntis  sicca. 

Aimphie  lari-ngitis  is  characterized  by  a  burning  or  pricking  sensa- 
tion after  exercising  the  vimt*  and  by  siilf(x*attve  attacks  (simulaling 
spasmodic  croup  and  asthma)  during  (he  night. 

Etioiogy.  — The  atrophic  cliangiw  in  tlie  lan,'nx  are  nsually  .secondary 
to  the  same  pitx-ess  iti  the  nu-M*  and  pharynx.  Bosw«rtli  believes  that 
some  tnfiuenee  is  broufHit  to  liear  upon  the  muctius  glands  of  the  hiryn- 
geal  mucous  nieinbrane.  wiiich  deprives  them  of  their  secretory  power, 
[and  that  this  influence  is  often  indr|M>n(h'nt  of  intranasal  or  pharyng(?al 
atrophy.  According  to  my  ob.ser\iitioii.  iitrophic  laryngitis  is  oflcit  sce- 
onihiry  to  ethnioidiii^  and  splienuidttis,  and  1  usually  address  (heraj;eulic 
measures  to  iliese  cavities  as  well  as  1o  the  larynx. 

Pathology.— 'ITie  mucous  uiembrane  undergoes  a  retrograde  change, 
and  fibrous  tbt-iiie  finally  replaces  the  nonnal  eleincnls  constitiiling  the 
mucous  mcmbmne  arai  submucous  tis.siie.  The  mucous  glanils  and 
tlic  blood vcwifl.s  disjippi-ar,  or  become  greatly  diminished  in  size.  The 
ciliated  cohininar  epithelium  is  gradually  rcplaeitl  by  .s«|namous  epithe- 
lium. The  secretions  are  diminished  in  (piaiilily  and  changed  in  (luality. 
Tliey  are  thicker  and  admixed  wilh  white  Por|)U8cles  and  epithelial 
debris,  'i'lie  dt^siceated  secR-lioii  appeiirs  as  brownish,  blackish,  or 
grayish  crusts  on  the  cords,  anil  in  the  interan'tenoid  space.  ['Iccralion 
of  the  mucosa  is  not  generally  present,  though  it  may  be,  especially 
on  the  [xtslcrior  wall. 

Sym^ms.— After  using  the  voice,  there  may  be  a  hiinnng  or  pricking 
sensation  in  the  llmfat.  Cough  of  a  hoarse,  spasmodic  character  is 
excited  by  the  presence  of,  and  the  attempt  to  remove,  the  crusts  from 
the  larynx.  The  cough  and  hoarsene-ts  are  nioi-e  severe  in  the  morning. 
Dyspnea,  simulating  spasmodic  cronp  or  n-sthnm,  may  o<'c-ur  at  night 
on  account  of  the  accumiiliiiion  of  ihe  cniscs  over  the  vocal  cords.  I'pon 
larv"ngo.wopic  examination  the  mucous  membnme  appears  pale  and 
dry,  with  dt.seobred  crusts  on  the  cords,  or  in  the  iiitenirkienoiil  s"pace. 
lliey  may  also  be  seen  upon  ihe  posterif»r  wall  of  the  larynx  in  stnne 
cases,  especially  if  there  is  ulceration  in  this  r^ion.    The  cords  are 
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dry  and  wrinkled  and  more  or  less  covered  with  cnisls.    The  trachea 
niuv  be  ilry  and  glazed  or  covered  with  crusts. 

ProffnoBii. — 'i'lie  pix^osis  is  bad  except  in  those  cases  in  which  the 
atmphi<'  changes  have  progressed  btit  little.  In  such  caavs  the  suf)^d 
exenteration  of  the  ethmoid  and  sphenoid  sinuses  may  effect  a  cure  or 
an  amelioration  of  the  disease,  provided,  of  conrse,  tlie  sinuses  are 
alTii-ted. 

Treatment. — 7^e  internal  administration  of  the  iodides  ixx«sionalty 
stimulates  glandular  activity,  and  thus  affords  relief.  Pilocarpine  may 
also  be  ^'iven  for  the  same  pur|jose  if  tlie  heart  is  strong.  It  should  ne^■ef 
he  given  unlewj  an  examination  of  this  organ  has  first  Iwen  mode.  Tlie 
chluridf  uf  iiniinoniiiin  and  cubebs  stimulate  the  glands  and  thin  the 
seerctions,  rcniiering  ihem  easier  to  dislodge.  The  inhalation  of  aro- 
matics  in  solution  in  olive  oil.  thrown  into  the  lamix  with  a  nebulizer.  \& 
gntleful  and  alTonls  (emporary  relief.  Me'lieate<!  lo/.enges  with  a  mueila- 
giiions  base  may  be  used  to  pn»te<'t  the  dry  membrane.  A  «-ann.  moist 
climate  or  a  sea  voyage  will  ameliorate  the  symptoms.  Careful  attention 
should  l>c  given  to  the  condition  of  the  nose,  the  acec-'vsory  .-iinuses,  and 
the  pharyn\.  If  the  nose  is  kept  fretr  fmm  crusts  and  the  secretions 
are  mcrea-'Td  the  larynx  will  undergo  a  correspomliiig  iinproveiuenl. 
In  euipyenm  of  the  [Hjsteriur  cthnioidHt  and  ihe  .spheiHiidal  celU.  the 
seea-liuDS  discharge  into  the  pharynx  aii<i  trickle  <lownward  into  (he 
lan-nx,  where  they  Ijecome  dried  and  adherent  to  its  posterior  wall,  or 
lodge  upon  the  curds.  In  such  ca.se*;  gretit  improvement  follow.s  the 
radical  operative  trcjtttnctil  -if  the  sinuses. 

Hemorrhagic  Laryn^tis.  -Synonyios.  —Spurious  hemoptysis;  lan*n- 
geal  hemorrhage;  b|ce<ling  in  the  throat;  spitting  bluod. 

Hy  hemorrhagic  lani-tigilis  is  meant  n  htryngeal  inflammation  accom- 
panied by  hemtirrhiige  fnjni  llic  lanrigeal  mucous  membrane.  The 
.spitting  of  hIoo<l,  or  hemoptysis,  is  not  always  of  laryngeal  origin.  It 
may  eome  from  the  nose,  the  phar)'n:<i,  the  trachea,  the  hnmchi,  or  the 
lungs.  The  term  hemoptysis,  or  .spitting  of  blood,  should  be  luut(e<l 
to  hemorrhage  from  the  lungs,  and  especially  that  which  occurs  in 
tuWrt'iilosis. 

Etiology.- -Hemorrhage  which  wcurs  in  Ihe  course  of  Iar\'ngitis  i.t  due 
to  ulcrraiions,  a<-ute  inflammations,  and  to  exee-ssive  use  of  the  voice. 
Syphilis  and  tuberculosis  of  the  lar^-nx  may  be  attended  with  larviigeal 
hemorrhage.  .■Mbuminiiria.  diabetes,  variola,  typhoid  fever,  vellow 
fevor,  Irnketnia,  hemophilia,  and  malignant  disease  also  predispose  to 
hemorrhiigrs. 

Symptoou. — If  chronic  ]an,'ngitis  is  present,  the  usual  svmptoms  of 
such  a  (H)ndi(ion  are  also  pre.scnl.  (.S<v  f'hronic  Laryngitis.)  'Ilie 
[Milient  also  complains  of  a  ticklim;  .sensation  in  the  throat,  followed  hv 
cough  and  the  expectoration  of  Itlood.  Thef|nftntity  varies  from  a  uirrc 
streak  to  a  mouthful;  usually,  howo'er,  it  is  smalL 

The  Iari-ngo.*copic  examination  show.s  one  or  more  are&s  of  e.\lmv- 
a.saU>d  IiIihhI  in  the  eords  or  nmetms  membrane,  and  some  fn^sh  fluid 
blood  may  still  cling  to  the  surface  of  the  laryngeal  mucosa. 
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Troatment. — Ordinarily  no  Ireatment  is  required.  Astringent  sprays 
anrl  llic  extcmul  applicatiim  of  H'C  maiy  l>r  tried.  If  thf  cniiffh  roiitinncs 
it  .should  l)(^  ({iiiftiil  hv  tlu-  luliiiiiii.striitioit  of  iiiur|)lii[U!  t>y  li_v]MKlcrriiir 
jnjwtion  (Coakley).  'Ilic  act  of  coughing  prevents  coagulation  and 
lends  to  pnilnrifj  thf  l>l['e*linp. 

General  Diagnosis  of  Ohronic  LarTngitis.— I1ie  differential  diag- 
iKKsis  of  rlinniic  larj-nfjitis  I'roni  cilhcr  iaryrijrcjil  disease  Is  not  tilways 
eajiily  made,  it  may  he  i-oiifnundwl  with  larynj^*al  tuliercido.si.s,  .syplnlLs, 
wlenitis,  carcinoma,  and  certain  heni^rn  {rmwtlis, 

Tjdfprc»iii!ti.t  is  fharaeleriKwJ  hy  a  mpid  pidsc,  fifvation  of  tempera- 
ture, loss  of  appetite,  eiiiacialioii,  ami  a  ^.t-neml  Inwcre*]  vitality.  These 
.sytnploms  are  not  present  in  chroiiir  [urvnf;ilt.s.  An  e.Kuniinalinn  of 
sputum  for  tul>ercle  bacilli  will  dtill  furtlier  aid  in  the  diagnosis.  A 
laryngosropic  examination  docs  not  always  settle  the  diagno.sis,  unless 
the  larynx  is  (he  seat  of  the  tuberculous  infiltration.  In  most  rases  of 
lubcrcnl«.sis  the  laryngeal  mucosa  is  a-ihen  gray  in  contrast  with  the 
ililFuseij  hyperemia  of  chnuiic  lar\Tipti.s,  In  tlie  inllanunatory  type  of 
larv'iigeal  tiiln'n-idosi.s  (niixe<i  infefti<»n).  tlie  mucosa  Ls  retl,  but  the 
swelling  of  the  arytenoid  cartilages  is  Loo  great  to  be  mistaken  for 
catarrhal  inHammation. 

If  the  tubert-nlous  pnxT-SS  is  we'll  advanced,  ulcerations  may  l>e 
presenl. 

Sypfiititic  affections  of  the  larynx  may  present  much  the  same  appear- 
ance as  Uie  odematons  type  of  climnic  lurviigicis.  liypi-qdasia  iTiay  Iw 
present  in  bolti  disea.se.s  liut  is  more  often  present  jn  .>iyphilis.  f'areful 
in.^pection  will  oftm  reveal  small  ulcers,  which  may  leail  to  a  mistaken 
diagnosis  of  .s_'i-|>hilis.  An  oecurate  hi.ston'  of  the  ease  is,  therefore, 
neci'.'i-'iary  in  making  the  dill'erenlial  diagnosis.  In  the  terliiiry  stage  of 
sypliilis  the  diagno-si-s  is  easily  nunfe.  The  uh*ers  in  Iiy[«'rtn)pliic  laryn- 
gitis are  stationary,  while  those  of  syphilis  and  tubercutosis  arc  deep 
and  spread  rapidly. 

Careinvma  in  tlie  suhgh)tti<-  region-  is  distiuguished  Fn>m  discrete 
hypertrophic  laryngiiis  by  the  noilular  outline  of  the  growth  and  the 
cachexia.  I'erichondritis  in  this  region  more  nearly  simulates  can-inoma 
on  account  of  the  nodiilar  outline  of  die  tnnior-likc  ma.ss. 

In  lupus  the  siirfarc  of  (he  nu-inlirane  is  uiarkeilly  red  and  granular. 

SaraniM  of  the  larynx  presents  a  red  and  an  uneven  contour,  whereas, 
in  all  forms  of  hypertrophy  die  swelling  and  purulent  discharge  come 
liefore  ihe  perichondritis  is  well  develnpcd. 

Eurhofiiir(»ti»  of  the  larj-ng^al  carliliigcs  is  differentiated  from  edema- 
tous larj'ngitis  by  die  .sense  of  hardnes.s  nii  pntlie  pressure  and  the  uneven 
contour  of  the  swelling. 

PortUt^itijt  ijf  the  (Mislerior  eriro-arylenniil  mtisi'Ie  may  be  mistaken 
for  subglottic  hypertrophy  unless  a  careful  e.\aminalicin  is  made.  In 
panUysls  the  lagging  movements  of  the  cords  reveal  the  niitnre  of  the 
lesion.    The  paralysis  may  also  be  mislaken  for  pachydermia  laryngis. 

Prolapse  of  the  trtitricfrs  is  differentiated  from  superior  hypertrophy 
by  marked  pitting  upon  pruJie  pressure. 
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AHgitta  hrffngix  U  difTcrentiatctt  from  hcmorrhiigio  laryngitlt  by  ihe 
elm'atwl  wluirl  of  lti<Knlvrssfl.s  and  the  uhsenoe  of  henMjrrhu^'. 

Pdpilhina  is  dislirigulshe^l  fruin  chordiiis  nodosa  by  Uie  puiiit  of 
attachment  and  thu  size  and  Miape  uf  (he  gruwlli. 


DIPHTHEBIA;  TRACHE0T0M7:  DrTITBATIOK 

DefinitioiL— Diphtlii'ria  w  an  aeitie  itifwlious  disease.  diaracU'riitiil 
by  the  piesentf  of  the  Klebs-l,oefflcr  Uacillus.  It  is  still  further  t-har- 
aeteriited  by  a  false  membrnne  on  a  tnucous  surface  or  an  abradefJ  ^in, 
and  i-s  coram  iin  lea  hie,  either  directly  or  itidireclly.  from  one  iHT?K>n  lo 
another.    The  k-sion  is  usually  Icicateri  in  tlie  nitper  re.s[Hrat*)n,'  tract. 

Etiology. ^As  to  its  (;t!o;;raphical  and  racial  distribution.  It  may  be 
said  to  be  well-iiij;ht  universal.  No  clinialp.  s<-a-son,  rounln*.  or  race  is 
exenifit  from  its  nivH^'cs.  It  is.  however,  less  prevalent  in  the  suninier 
sea-^on  In  teinperale  and  northern  liititiide.s.  on  acconnt  of  the  open-«l<K>r 
life  of  the  pef>ple  at  this  season,  and  bwause.  during  die  whool  vacations, 
the  overcTowdiup  and  the  close  contact  incident  lo  school  life  are  tempo- 
rarily suspended.  StHtistics  show  that  among  the  poor  in  rniwdwl  tene- 
ments, and  in  bailly  ventilateil  schoolri«>m.s,  tiie  disease  is  more  prtrvalent. 
A  cnrious  exception  to  this  is  .showni  bv  Walsh  to  exist  among  the  negroes 
of  Wa.shingt<iii.  'rtie  [iercentage  of  iliphlheria  aunaig  10.(HMI  negroes 
was  4.4;!  as  against  15. 2o  per  cent,  among  the  same  nuinl>er  of  whiles. 
This  may  be  due  to  an  antitoxic  state  of  the  blooc]  in  the  negro  rac**, 
or  to  a  greater  freedom  from  (iisen.se  of  the  npjKT  respiratory  trucL 
(Nasrt!  obstruction  is  comjwra lively  r-ire  among  negroes.) 

Sanitatum  i.s  an  irii|H>rCiLnl  factor  in  the  devclopiitent  nf  the  rli*4eiuse. 
Sunshine  and  fi-esb  air  are  twin  sisters  of  clmrity  m  the  prevention  atid 
the  KmvUorMtioii  of  infections  di.-icase-s.  Iti  one  of  the  gniit  <'liildren*s 
hospitals  of  l^undun,  di})btheria  was  prevalent  in  one  of  the  wanls.  As 
Soon  as  they  were  cnnvale-scent.  the  patients  were  remove*!  lo  another 
wani  and  no  recurrcnce>;  were  reported.  An  adjacent  building  was  torn 
down  and  the  solid  iron  shulti-rs  of  the  convaUvncent  wanI  were  closo<l  t^j 
exriude  the  dust.  Incidentally  the  sunshine  and  the  fresh  air  were  also 
CxchidciJ,  and  there  were  niaiiv  recurrences  among  the  convalescents. 

The  oven-rowded  letienient  <li.siricts  in  the  greal  cities  are  usually 
poorly  ventilated  and  the  rtMinis  little  expost^l  to  the  sunshine.  WTien 
many  an-  in  cliwe  contaet,  the  opportunities  for  transmitting  the  infection 
are  multiplieil;  hcnt-e,  for  the.se  and  other  reasons,  tlie  p*»or  of  Uie  cities 
are  especially  afffirted  with  diphtheria. 

Defective  plumbing,  sewer  gas,  cesspools,  ete.,  are  often  thought  lo 
produce  the  disease.  While  these  may  indirectly  in(luem-e  the  spread 
of  the  Contagion,  it  should  be  n'inernlicn*d  that  the  Klebs-I^xfller  lia<-illu»' 
is  absolutely  essential  to  the  ppjduction  of  the  tnie  disease.  The  pn:-seiu*e 
of  sewer  gas  may  prtxluce  lesycni-d  ri'sistancc  lo  the  diphtheria  luicitli, 
and  Uuis  pi-edis[K)se  the  patient  to  their  ravages. 

Bodily  conditions  have  much  to  do  with  the  siiaceplibility  of  the 
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individuul  exposed  to  the  Kk'lp.s-I.oefllicr  Uftfilliis.  'Hie  "scrofulous 
habit'"  Idwvrs  the  tone  of  the  ceUnlar  elfiueiils  lA  llic  liutly,  iind  thus 
rcmters  it  less  Ht  to  cope  with  llie  innmils  of  the  (lisfjusi'-j)ra(liicinff  germ. 
Abmded  or  disejised  surfaces  Iti  the  upper  re-^piiHlorv  Irat't  ulss  olTer 
local  areas  of  lowi-rrd  re.s!.slaiK-('  to  the  ^Towlh  of  ihr  bacilli.  Ileijoe, 
enlar^^l  uiid  (ILsen-sctl  ti>u.sit.s,  adeniiid.s.  ^landulur  enlurijt'iiient.s  of  the 
l»erk,  and  catarrhal  di.'^efuses  of  the  nase  and  (hmat  favor  the  devtilop- 
meiit  of  the  diphtheritic  protr."«. 

llieh  and  poor  alike  are  affix-ted.  the  oulv  dilfererice  beinp  the  more 
favorable  siinitan"  conditions  .surrounding  Uie  rich,  who  arc,  therefore, 
relatively  le-w  often  atfecteij. 

Age  has  a  jjrcat  inHueiice  on  the  prcvalcncp  nf  (he  disease  The 
blu(xj  of  nurslings  is  ven'  antitoxic  in  its  properties,  hence  children 
under  one  year  of  a^  are  comparatively  exempt  from  the  dijwase.  After 
the  fourteenth  venr  there  is  relatively  slijjht  predispnsilion  to  dipbllii'ria. 
ijabinski  shows  by  the  statiiitie^  of  -711  dipbtberitie  vo-nGi  that  ujiiler 
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The  abnv*  rJ»»rt  )«  Kmnaed  fri>m  the  MAtiMiniil  dklc  61  HnbinKkl.  ond  nhowd  Ht  ii  bIiuh-p  llw  reU- 
livc  picviilcim  ij(  ilu'littiirrta  fniiii  tiirth  («  li>iirlc»ii  yrun  eA  juk. 

six  montlis  the  percentage  of  tnses  is  0.55;  six  months  to  cHie  veiir,  2.5 
per  eent. ;  one  to  two  years.  .S..i  per  cent. ;  two  to  three  years.  1 1  .ti  [mt 
cent.;  lliree  to  four  years,  i;i.((o  per  cent.;  ffiur  to  Hve  years.  V2A  per 
c-cnt.;  five  to  six  years,  0.7  per  cent.;  six  to  seven  years,  H).3  per  cent.; 
seven  to  eight  years.  7.7  jier  rent.;  eijjht  to  nine  years,  11.4  per  cent.; 
nine  to  ten  years,  5.5  percent.;  ten  tt>  eleven  years.  '.IJ  per  rent.;  eleven 
to  twive  years.  2.ft  jM-r  cent.;  twelve  to  thirteen  years.  2.1)2  per  cent.; 
tliirteon  lo  fourteen  years,  2.0  per  cent.  (Fij;.  2!).S). 

Modes  of  Infection,  Direct  and  Indirect.  The  direct  infection  is  from 
Uie  one  atTected  toanollicr.  /.  r..  by  bri-alliiii):  the  atmosphere  innuoliately 
.siirroundin;.'  liic  patienr.  inlialinj;  bis  breath,  or  retxiviofj  the  mucus  or 
tlie  .saliva  into  die  moulli  or  the  nose  during  an  act  f)f  coiighiug.  -spitting, 
or  dneexing  on  the  ])art  of  the  patient.  Kissing  is  another  mode  of  direct 
infp<-tioii,  and  is  to  be  condemned  when  diphtheria  is  known  to  exist  in 
llie  family.  All  menibers  of  the  family  should  n-fruin  from  tliis  niatiifes- 
tation  of  afTectiou  during  the  tenii  of  diplithoritic  infection,  as  tlicrc  niuy 
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he  a  mild  or  an  iiinpiciit  infct'tion  without  tlip  kriowlcd^  of  the  imh- 
vidual.  Without  <loul)t  the  disease  is  often  tnitisinitt«d  bv  persons  vnbo 
are  not  suspected  of  l)tnii<;  infet-lw], 

Tlie  indirect  mode  of  iiifcetii>ii  is  not  so  easily  tracei!  us  the  ilim-t; 
nevcrdieh'ss,  it  is  well  established  that  Ihe  Iweilli  mav  he  (ron.'^mttted 
hy  iloniestic  animals,  as  doj^s,  cats,  chickens,  rabbits,  etc.,  which,  Ixrin}; 
riircctly  cvposed  to  the  eom»;jior,  onnvry  it  to  persons  removed  from  the 
<liriTt  s«jiinT  <)f  infi'x-liuii.  The  Hiitlior  reeidls  a  ciim-  which  aptiy  Hlujh 
irates  tliis  (M>iiit.  He  was  in  the  house  of  a  minister  when  a  member  of 
the  parish  called  to  make  the  funeral  arniiixements  for  his  child,  who 
liad  jubt  died  uf  <Uphtheriu.  'Hie  nuin  whs  aiwrnpunied  by  u  eullie. 
which  WHS  hii^jged  and  ftmdied  by  the  roiir-ycar-old  son  of  the  minister. 
Within  a  few  days  the  boy  was  ill  with  diphtheria,  having  no  doubt 
received  the  infection  from    the  collie. 

It  may  also  he  convcA-ed  by  toweU,  (iLble-liiini  ami  iliJies,  tmhlint;. 
Uxiks,  walUpapcr,  uarpcts,  ni^'s,  clotliinj;.  anil  all  other  article?!  bathed 
in  the Kerm-laden  alniosplierc.surroiiinlinj;a  fjiphlherilic  patient.  Ftjod, 
especially  milk,  nuiy  be  tlie  sc>un,T  of  inl'tvtion. 

The  hands  and  the  clothing  of  phv-sieians,  nurses,  and  parents  slioubj 
be  mentioned  as  sources  of  infection. 

The  custom  of  srrvinj:  tlic  elements  at  com mimton  .services  in  chtitrhes 
from  eoinmoii  ciijjs  is  to  he  coiidcnnnnl  us  a  imssible  intKle  of  conveyinfi 
eontagiou:*  iliscases.  [rvlividual  cups  shouki  be  usal.  thereby  minimizing 
if  not  absolutely  removing  the  danijer.  The  church  should  Ih"  as  eleaulv 
in  its  table  maimers  as  it.s  individual  members  are  in  their  lionies.  There 
they  <lo  not  think  of  drinkinj;  from  a  <.T>niinon  vciscl,  cjk-Ii  member  hikI 
each  guest  heinv  provided  with  one  Tor  his  individual  use.  'Vhe  same 
decent,  cleanly,  sanitary  custom  should  prevail  in  ei-cleiiastical  funetinnis. 

Diphtheria  may  be  endemic,  epidemic,  or  sporadic  in  its  manifi-sta- 
tions  in  a  community.  The  mode  of  manifestation  is  lar^^ely  due  to  the 
density  and  the  numerical  strenrjth  of  the  .settlement.  In  lar^  cities, 
where  lurf^e  numbers  are  con^re^ted  in  small  nron.H,  diphtheria  is  epi- 
demic, coming  as  a  tidal  wave  of  infection  and  canyini;  many  awuy  in 
its  eoiirsi*.  Tlie  community  may  (In-n  be  free  from  the  di'sea'^e  for  monllis 
or  years.  The  sporadic  (jr  isolated  ea.scs  are  more  dillicnlt  to  explain, 
but  we  know  that  (lie  Klebs-lxieffier  bacilli  must  be  pre-sent.  They  mav 
live  under  varyin;;  and  peculiar  conditions  for  a  lon^;  time.  The  s|x>radic 
cases  are  often  eau-s^-d  by  the  germs,  which  suddenly  become  virulent 
and  pive  rise  to  the  isolated  attacks  of  the  disen.se. 

Bacterioloyy.^Thr  Kleks-Ixjeffler  bacillus  l»einp  the  specific  ciiu.se  of 
dijihtlieria.  il.s  cbamcteristics  arirl  iJie  method  for  its  detection  are  im- 
portant. Tlie  amiouncement  of  Klebs  in  IHH'i  that  he  had  di.scovemt  a 
bacilliiH  which  was  con.stautly  present  in  (he  false  membrane  of  diph- 
theritic patients,  marked  an  e|Kich  in  (he  histon,*  of  medicine,  ami  Sf>on 
revohi lionized  themethmls  of  ireatinj;  diphtheria.  I>oeffler  in  1884  made 
pure  cultures  of  the  Inicilli,  and  inoeu3at«l  the  mucous  niembranej  of 
animal.-s,  getting  the  eharacteristi*-  pseudomembrane  of  diphtheria.  In 
1888-89,  lioux  and  Versin  reported  tlic  results  of   their  experiments 
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relative  to  the  toxins  produced  by  this  gerni.     Sentmtherapy  Uius  had 

Kits  h(>;;i ruling. 

V  'I'he  KU-li.s-I.,<x?ffler  bacilli  vnrv  greatly  in  size,  ahajx*.  and  curvature, 
afptmliii;;  to  the  niefiiiim  in  wliieh  they  are  jftown,  and  ofleji  varj"  in  the 
same  medium.  They  also  xary  with  the  fluidity,  the  age,  and  the  tempera- 
ture of  the  meditini,  hut  they  jri'iicrally  present  the  a])[>eHriinre  of  narr<i\v 
rods.  .slrai}.'lit  or  eurveil.  swolU'u  at  eitluT  extremity,  am)  an*  found  iii 
groups  with  a  tendeney  to  parallelism.  They  are  not  always  parallel, 
but  may  have  a  tatif^leti,  irregular  arraiitjement,  or  be  in  broken  chains. 
The  atypical  forms  may  be  ihiekemtl  at  one  end  only,  or  at  the  centre 
of  the  rod,  the  extremities  hfiuj,'  pointed.  They  may  also  he  liince-, 
spindle-,  or  club-shaped,  or  even  pear-shaped.     One  charaeterislie  is 

l_  always  present,  imnidy,  se;,'Uunitation. 

H     'I'he  Klehs-Loeffler  liacilli  stain  readily  with  alkaline  nielliylene  blue 
and  many  other  aniline  dye.s, 

Norlhrup  ^ives  tin-  follmi  iii^jdin-flions  for  Ihe  preparation  of  Neisser's 
statu  and  its  application  to  llu-  (lilTenrntiation  of  the  diphthmlic  ^rni: 
"No.  1.^1  jiiu-  nietliylenebluerlissolvwj,  21)e.c.  of  lUipcreenl.  alcohol, 
90  c'.c.  di»tille<l  water,  ot)  e.c.  gladal  acetic  acid. 

■    •'No.  2.-  2  gni.  ve.savin  to  1  liter  of  boiling  di-siith-d  water. 
"The  culture  is  stained  in  No.  I  for  t>ne  ti»  diree  seconds,  or  even 
somewiiat  lonjjer;  wa.'shfd  off  in  waler  and  .stained  with  No.  2  for  three 

»|u  five  seetuids  or  Eouf^iT;  waslie<l  olf  and  inouiilei].  Colored  in  lliix 
way,  a  (u-enty-fonr-hour-dld  culture  on  Moo*!  serum  or  bouillon  w\\\ 
show  the  l«wly  of  ihe  bacilli  .stained  bro-n-iiisli  yellow,  while  at  cme  or  both 

Sends  may  he  fretjuenily  seen  tlie  .so-called  polar  ^'mnutcs  (Neisser-Kni.sl 
b<Klie-.il  as  cleeply  colored  blue,  oval-.shapeii  area,s,  the  diameter  of  which 
Is  )jrea(er  than  that  of  the  bacillus  in  which  they  are  found.  The  out- 
lines of  tlicse  biKlics  are  simrply  di'finetl,  and  lliey  are  not  peculiar  lo 
true  diphtherin  b»cilli.  but  are  found  (K-ca.sioruilly  in  a  .'*li;;liliy  atypical 
form  in  ceTtaiii  forms  of  pseudodiphtheria  bucilU.  esptTially  in  ohler 
cultures." 

The  diphtherin  bacilli  may  be  frrown  n])on  blood  senini.  npar-agar. 
bouillon,  milk,  etc.,  and  ihcy  nvf  pathojjenic  for  pi|jeon.s,  rahbit.s,  guinea- 
pijrs,  chickens,  certain  small  binls.  cattle,  j;oals.  and  horse.s. 

IBftctAriological  Dia^osis. — A  portion  of  the  p^eudomemhrane  should 
be  rcmnverl  ftoiu  the  ihroal  of  dn-  patient  willi  an  aseptic  eotton-wound 
torube,  wire  l<Mip.  or  other  ijistnniicnt.  aial  siru-ared  over -a  clean  <-over- 
)(1a.s.<(.  dried  and  sinine<l  with  Hou\'.s  double  .slain  of  dahlia  violet  and 
methyl  green  or  with  I,oelHer's  blue-.slaiuing  solution. 
^H     The  covcrghi-ss  thu.s  preporcd  should  be  monntwl  and  examined  with  a 
^■nieniiaeopr.     The  diphtheritic  bacilli,  if  present,  will  be  rearlily  recoj^- 
^■|)i7.e«]  by  their  typical  appeamnce.     If  not  found,  a  cnllure  in  blocMl  scrum 
^R8honl<l  lie  made,  which,  tnfroni  twelve  lo  tM'enly-fonr  hours,  in  a  1einp<Ta- 
lure  of  37**  C.,  will  develop  grayish  colonies,  the  size  of  a  piidiead,  with 
Hf^nhif  outline,  the  surftu-e  bein'I  dr^*.     Held  to  the  li^ht,  the  i>eripher}' 
||B  ImiLslncent,  Uie  centre  l>eiug  .somewhat  oparpie,  on  uccuunt  of  its 
jtrcatcr  thickness. 
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Upon  the  above  appearam-es  and  reactions  a  Fairlv  piisilive  i]tag;DOS)s 
of  (Jiphtln'riii  may  I>p  niHtle. 

TIk-  ili'vflojimeiit  u{  the  ulrriitDciicrwi  Is  much  slower  (twenty-four  to 
seveill_Y-six  hours),  tho  eoinnies  are  while,  and  |>!iipoiiit  hi  size. 

The  developmeiU  tif  tht;  niaphtjii)cj>criis  is  slowir  ihaii  that  of  the 
iliphtheritic  bac-ilhis,  but  faster  than  i)i»t  of  the  xtreptococx'us.  It  pre- 
sriit-s  the  iippparunce  of  a  Hocculent  or  while  colony  much  larj^r  ihnn  a 
pinhcHil,  aiKJ  has  a  halt>-like  border.    The  areas  aredarker  in  the  cfntre. 

A  negative  rc.siilr  wiih  the  mirmspopif  examination,  or  with  the  cul- 
tures. f{cies  nut  jii.sliry  a  pik'^ilive  slntenient  that  the  ease  is  not  one  of  true 
diplilheria.    The  author  knows  of  an  instance  in  which  seven  ditfcrvat 
examinations  were  made  by  an  expert   baiTleriologist  and  patbolo)^sl,j 
before  the  Klebs-IyoefUer  bacilli  were  found. 

Mixed  infarlion  generally  occurs,  hence  a  case  of  simple  diphtheria  is 
not  eoniinoiily  seen  in  practice.  The  Klebs-Loefllcr  bacilli  are  u.snally 
assocititctl  with  streptococci,  staphylococci,  and  diplocwci,  and  the  synip- 
loins  and  (lie  pn>f;ri's.s  of  tin  ilisea.se  are  nRRlified  aecttnlin^ly.  Aj^tn, 
virulenl  diphtheria  bacilli  may  be  present  in  a  lu-alihy  lliroat  without 
givini;  rise  to  any  symptoms.  Should,  however,  tliese  same  bacilli  l>e 
lo(J^eil  in  a  throat  with  enlarffed,  ragged  tonsils,  there  is  everj'  proli- 
ahiiily  that  llie  person  would  be  affecte<l  by  true  diphllieria.  Mivofi 
iiifet-tioii-s  are  more  serious  than  siinpleoncs.  as  the  accessory  iL.'^Tins  may 
prcKhicc  severe  pathological  changes,  independent  of  the  diphtli critic 
ppoi'iw.s. 

The  Systematic  Distribution  of  the  BacOU.— Many  invesiignioraj 

report  the  prescnrc  of   Klcli.s-I,<ielller  Kacilli   in  pneumonic  areas  si 
lymphatic  glands,  Imt  they  are  generally  a-ssociaterl  with  other  genua.] 
They  have  been    found   in    tlie   lungs,  the  .spleen,   the  bone-marruw, 
the  liver,  the  ria.sal  accessory  .sinuse.s,  the  heart's  bliMHl,  and  they  are 
probalily  In  oilier  ItsNiies  of  the  body. 

Pseudodiphtheria  Bacilli. — There  are  two  schools  of  thought  reganlinjp' 
tlie  N>>ealltHi  pseuilobai.-illi  of  diphtiieriu:  (a)  'llie  lai^r  school  holds 
that  the  psnidodiphllieria  bacillus  is  under  no  eircnm*tflnees  converlibU- 
into  the  true  diphtheria  JMicillus.  (b\  The  smaller  schiHil  hohls  that 
the  two  germs  are  identical.  The  scope  of  this  work  will  not  permit  of 
a  pres<'ntation  of  tlie  datsi  upon  which  the.se  two  schools  of  ihoiighi  rest 
their  claims.  Suffice  it  to  say  that  the  two  germs  are  difTeren tinted^ 
according  to  the  first  or  larger  school,  by  their  mode  of  developmeni  on 
varions  culture  media,  their  uior[)hoIiigy,  and  tiieir  pathogenicity. 

Hiftopathotogy.  The  distribiiiion  of  the  false  membrane  may  involve 
the  mucous  membrane  of  the  niKse,  pharynx,  ttnisits,  hard  and  soft 
palate,  mouth  and  lijis,  lari,-nx.  trachea,  the  brorK-hi  from  (he  largest 
to  (lie  smallest,  the  ear,  and  abradnl  aurfaivs  of  (he  akin.  The  vagina, 
the  duodenum,  the  conjunclivip,  and  other  mucous  membranes  may 
also  he  involved. 

In  ahtmt  Ih  per  cent,  of  Ihe  cases  the  membrane  is  above  (be  larynx. 
In  1.5  per  cen(.  of  the  cases  the  larynx  is  involved.  Previous  to  the  use 
of  antitoxin,  autopsies  often  showed  the  pseudomemhrane  extending 
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from  tlie  tip  of  the  nose  to  the  smallest  hronrhi;  since  the  use  of  antitoxin 
il  is  rarelv  found  so  extcnsivi-ly  iiisiril»ulwJ. 

The  afjjKaraitcc  ff  the  paemlomemhrauc  varies  from  a  pale  yellow 
through  a  dirty  brown  to  a  black  color.  Its  consistency  is  usuiUly  tough 
and  leathery,  although  it  may  be  friable.  It  is  firmly  aUachttl  to  tite 
underlying  tissues  when  found  on  the  uvula  or  clu*  jiliaryrigeal  wall, 
ami  loosrii/  attached  iu  the  trachea. 

The  formation  of  the  psrudnmentltranc  I>egin3  with  an  exudation  of 
lymphatic  cells,  which  rapidly  unfU^i^  coa^ulaiive  necrosis,  leaving  a 
?liculated  substance  composed  of  fibrin  from  tlie  broken-down  cells. 

if  the  firbri/i  i)eiietrtite«  the  tleeper  layers  of  the  nnu-nsa,  it  is  jlifficidt 
to  remove  it,  as  the  line  of  demarcation  is  not  easily  eslabli.shed  Itetwwii 
tlic  living  and  the  dead  tissue.  If,  on  rhc  other  hand,  the  fibrin  remains 
sii|>erhcially  attachefl,  it  is  ea-sily  renuived,  for  obvious  n^son-s.  \Vhen 
the  pseiidomembrane  is  deeply  ntlached,  its  rfiiuival  i-^  nttended  bv  some 
blenliiig;  if  superficiHlly  attached,  there  i.s  no  blei'^bng. 
I  Shuijhiiiy  uf  thr  mm-mif  tufmlmDie  may  wcnr  when  tlie  bloodves.sels 
supplying  it  I>efoinc  degenerated,  thrombosed,  or  otherwise  injure*!,  no 
that  the  nutrition  supplied  to  the  parts  is  shut  uli'.  This  is  often  spoken 
of  as  "gjingrrnous  cliphdu'riii." 

It  is  si-v}\  by  die  fon-j^oing  atatenieiit  of  the  varying  appearances 
and  eomlitions  of  the  pseudomoinbnine  of  diphtheria  thai  the  picture 
presented  is  kaleidoscopic  in  chaniclcr.  Its  appearance  in  the  early 
stage  is  usually  as  a  whitish  or  yt-llowish.  circumscribed  filui,  ami,  at 
H  slill  later  p4Ti(>*l,  il  may  bwoiiie  vi-II<iwi-sli  nr  dirty  brown  in  color.  It 
beniurrhage  takes  place  beneatli  or  within  the  futse  membrane,  it  may 
become  black. 

.Vcconling  to  N'orthnip,  the  pathological  changes  in  various  parts  of 
the  b(xly  have  been  shown  by  nunjenai.s  writers,  and  only  a  brief 
mention  of  them  can  be  mwle  here. 

The  tiemtfwi  gf/stetn  is  involved  in  .some  ea.ses  with  def^enerattoii  of 
Ihc  posterior  ro(»Ls  (nikelcs  and  Kalisko).  where  they  enter  the  gray 
matter  of  the  posierior  eoniria,  thus  iiectaniting  for  the  nla\ic  symptoms 
which  occur  in  diphtheritic  paridyMs.  Manicatide  reports  his  linJings 
as  folhtws: 

,    fo)  Purely  muscular  changes  with  iu»  nerve  involvement. 
I   (6)  Polyneuritis, 

(c)  I<esions  of  Uie  spinal  conl.  which  were  either  hK-alizo!  in  (he  gray 
matter,  leading  lo  «tri)pliy  of  muscles,  or  involving  the  while  matter  of 
le  cord,  in  a  similar  way  tn  that  seen  in  locomotor  ataxia  or  multiple 
:^le^o.sls. 

(rf)  Cerebral  panilyjys.  chiefly  due  to  circulatory  changes. 

Tlie  heart  iindergues  degeneration,  chieffv  fatly.     This  sitttple  type 

F  degeneration  preceiles  the  more  destructive  hyaline  changes,  which 
lead  to  the  loss  of  the  soreous  elements.     'Vhe  ehange.s  are  due  to 
jxins. 

'ITie  luiigx  arc,  in  about  fit)  per  cent,  of  eases,  affected  hy  broncho- 
pneumonia.   True  lobar  pneumonia  has  ngl  been  found. 
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Tlic  itjileen  is  nfTcK'tcil  bv  4'cll  iiifiltratio>i  in  Uic  splenic  follirles.  In  (he 
centres  of  the  follicles,  masses  of  epithelial  cells  arc  sometimes  found. 
1'^iere  is  Iiieai  edema  of  llie  i-etiirv  or  the  peripherv  of  the  follii'les. 
N'ecrotir  areas  jiikI  ii_v«litie  <,-hatij;ed  are  also  present.  No  bacteria  h»vc 
been  fomul  in  sections  of  tlie  spleen. 

The  lymphatic  ylands  first  undergo  confieslion  and  hemorrhage,  and 
there  is  rjilfltation  of  the  lyniphatir  siiitLscs.  I/iilcr,  foci  vpn'  similar 
to  milian"  iiilK-nrlcs  funii,  by  a  pmccss  iif  |(n)lifcnitioti,  pha^icytosis, 
and  d<'j:eneration.  'ITicse  clianjics  are  due  to  the  toxins  fonne«l  by  iho 
lymphatics  and  not  tu  bacteria,  'i'be  same  changes,  witli  minor  modi- 
fications,  take  place  in  the  tonsils. 

The  thymuji  fflaml  uncler^jtres  the  same  cfaan^H  as  described  iinda 
lymphatic  fjland.-*. 

'I'he  tikrjrtni  mu^trlrs  nndcrj^o  fatty  degeneration. 

The  boiir  marrow  uiiderj,iM!S  liyperpliuslic  changes. 

The  pancreas  has  not  been  found  involved  in  autopsies  fallowing  true 
diphtheria.  Hibbanl  anil  Morrts.sy  found  sjlijroauria  in  2*i  per  cent, 
of  2'S^  patienLs.  Others  have  failed  lo  lirid  il  so  commoidy  present 
Examinations  fti^  su/far  nhouM  Iif  made  in  errry  r^sc.  of  diphtheria. 

The  alimetiiary  atnal  nmy  !>e  ufFeeted  by  true  diphtheria  of  the  stomach. 
The  pscndomembrnne  has  not  been  found  in  the  intestine. 

Tlic  livrr  u ni lci'g(H'.s  dt-^enrrativc  cbangc-s,  ningini;  from  simple  falty 
to  hyaline  degeiienition.  Koial  neertisis  is  the  most  characteristic  cbarigc 
in  this  organ  in  dipblheria. 

The  i-idricys  nndergo  fatty  and  hyaline  de^nemtion.  Casts  are  pres- 
ent. There  are  als<)  interstitial  iluingcji  in  about  25  [>er  cent,  of  ca.'ses 
examitHfJ.  Then,-  is  an  increase  in  the  cells  of  ibe  glonu*nili,  and  some- 
tiine>  necnwis  with  hemorrliage  into  the  capsular  space  is  present. 

T}^eB  of  Diphtheria. — Before  considering  the  symptomatology,  it 
will  be  well  to  t-on^ider  brielly  tlie  varioiiB  types  of  diphtheritic  inani- 
festjitirin-s.  I(  is  often  describeil,  according  to  the  seat  of  liM-al  maiiif'Csta- 
tion.  asaiijjina,  local  or  general;  na.sal  rliphtheria;  bnmchial  diphtheria; 
broncbolaryngeal  (asc-eTiding)  dipbtberia;  conjunctival  diphtheria;  aural 
diphtheria;  vaginal  and  n-ctal  diphtheria,  ftc. 

Monti's  dassifiration.  accoitliiig  li>  Northrup,  in  Nothnagel's  Encydo' 
pedia  of  PrMiiral  .\lfdinue,  is  as  follows: 

Oatvrbal  Dipbtberia  iBactaholo^cat  Diphtberia;  Diphtheria  Fnut*).— 
This  type  is  chiiraclcrizol  l>y  siuiph*  rediies.s  and  swelling  of  the  tonsiU 
ami  the  pharynx,  with  no  false  nienibranc.  Mieniscopic  examination 
shows  ihc  Klcbs-I-oefflcr  bacilli  present.  Spontaneous  reix)very  occurs 
tu  a  few  day.s.  The  gerni.s,  iransplafiled  into  another  throat,  might  give 
rise  to  a  more  severe  type.  Careful  quarantine  sliould  l>c  tiiaintuined 
to  pn'vent  the  spread  of  the  disease. 

Fibrinous  Diphtbsm.  -Thin  type  is  due  to  the  action  of  the  Klelut- 
l/oefticr  Imcilli  nn<«Mnplicalc<l  fiy  any  other  germ.  It  may  Ive  purely 
lotsil  in  its  character,  the  niemlirane  and  the  slight  rolness  sumuinduig 
it  l>ein|:  the  only  .symptom.-i;  or  it  may  l>cge-ncral,  witli  a  tendeticy  for 
the  false  membrane  to  spread  to  uther  parti,  with  great  toxemia  and 
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severe  complications.  It  is  more  often  Iwal  in  its  maiiifeslations.  Mirro- 
sc-opic  HnHiiij;s:  ilu-  Kli'Us-l^«-ffl*r  Imcilli. 

Mixed,  PU«gmoiioiu,  or  Streptodipbtberia. — 'J'his  type  is  clmrBrtfrizeti 
by  great  inrtammalory  rpflftion  in  the  nc'iphbi)rh™Mj  of  the  pseudomciii- 
braiie.  »imI  by  tim  pri-M-iice  nf  iliu  KWis-I-t)efflor  i)H«-illi  willi  some  other 
patlioKeiili-  orpatiism.  usually  ilie  streptococcus,  ami  thfir  toxins.  Mixeil 
iiifiH'tioiis  Hre  more  diiti/jcnni-H,  aiHJ  experiitienl.s  on  anitnnl^  (Itoiix  iinH 
Martin)  show  thai  Hiitiio-xiii  lia-s  littlo  or  noeffcet  in  chet'kin^  tlie  ravages 
of  this  typ*'  r)f  infection. 

Septic  or  Ouigrenoas  Diphtliena  (Septicemia).— Ii]  df-aliiif;  with  this 
typo,  we  are  c-sscnliiilly  tmiiin^'  septicemia  of  (liphlheritlc  f»r  of  mixed 
infectious  ori,','in.  It  isiisimlK  of  niixiil  ijifcc-tion  (Klehs-lxjelfler.  streplo- 
coeei,  and  staphyhu-iKT-i)  origin,  nithougli  in  nin.-r  rases  it  seems  to 
originate  from  the  simple  Kleljs-lxwffler  huciMus  infection,  which  has 
a.'^suined  the  so-called  panprenous  diphtheria  t^7Je.  In  other  words, 
what  .starter!  out  as  a  simple  diphtheria  later  h(*c.Hnie  complicated  bv 
other  germs  and  their  toxins,  a  true  srptiretiua  rt'.su)tiii^'.  It  is  doubtful 
if  true  septicemia  ever  results  from  pure  Kleli^Ixjelficr  bacilhia 
infection. 

Ooneral  Symptomatology.— Tlie  diNeaM*  is  ushered  in  by  a  feeling  of 
disromfnrt.  lassiiudr.  Ins.-^  of  ap[M*tile.  constipation,  .slight  sore  throat, 
ditlieulty  in  swalluwing,  and  more  or  less  h(Mlrsl•Iu■^s. 

llie  lemperature  varies  wth  the  tj*pe,  but  has  certain  characteristics 
which  may  be  reeogrnzwl.  K)>r  instance,  even  in  the  fibrinous  type, 
which  is  the  least  febrile,  there  is  a  ri,sf  of  teni|>erature  wilii  the  l>eginning 
of  the  fornialioii  of  the  meinbrHue.  It  is  i-itnin>only  .said  dial  this  type  i:^ 
not  attended  with  fe\er.  Xeilwilh.standinp.  it  will  befouinJ  lliat  thercrwill 
Ik*  a  recurrence  of  elevatetj  temper»turpwitl)  each  e.xtensioii  of  the  pseudo- 
membrane  to  a  new  parr  In  all  ty|M-s  of  diphtheria  there  is  an  increase 
of  tenii>eniture  with  each  e.xtensimi  of  tlie  lf»fal  (ield  of  infection.  'J'here 
ts  a  greater  fluctuation  of  the  temperature  cur\e  in  the  mixed  infec- 
ti<m  and  the  septic  type  than  there  is  in  the  eultirrhal  and  the  fibrinous 
varieties. 

The  ftiihw  rate  ts  invariably  increased  in  uncomplicated  cases  in  the 
Itevinning,  in  proportion  to  the  loxic  products  eliminated.  'Hie  pulse 
nite  in  infants  is  pspix-ially  high. 

Brachifcardia  (.slowing  of  the  pulse  rate),  if  persistent,  is  a  grave 
.'tymptom. 

T<u-htfcardia  (increaseif  pulse  rale),  when  reaching  a  rate  of  140  or 
more,  is  a  grave  symptom.  At  140  the  (h-alh  rate  is  alwml  2(t  per  cent., 
increiising  to  !H)  per  i-enl.  at  a  pulse  rate  of  ISO.  Nit-sal  diphtheria  is 
usually  the  cause  of  (he  t;»chycardia.  hence  the  occurrence  of  a  rapid 
puis*'  shoidd  at  once  lead  \n  a  crilical  examiiialion  of  the  nasaf  fossji'. 
The  nose  is  very  richly  siippHeii  with  lymphatic  tissue,  hence  the  rapid 
^jsorplion  ami  tlie  toxic  syinptonis. 

Reduced  W<W  preamirc,  as  shown  by  sphygnn^raphic  tracings,  indi- 
cate-^ an  increa-tefl  absorption  of  <liphtheria  toxins,  and  warrants  it  grave 
progno-sis.    Tlie  same  is  true  of  hu  intermittent  pulse. 
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Pnrtial  angina  is  the  most  common  anatomical  form  of  (he  diseue. 
Karly  lliere  is  a  general  rwhicss  of  ihc  pharvtix  ntid  ihe  pilUm  nf  the 
fauces.  At  the  site  of  pseudoniembraiie  forniatton,  which  is  luuallT 
the  tonsil,  llnTf  is  incttiisrd  rcflncss.  It  rnav  form,  howe\-er,  on  ihf 
p>8tcrior  pillurs.  the  uvula,  or  the  walls  of  the  phurvnx.  First  one  lunal 
IS  Involved,  then  the  other.  'ITie  eervical  jjlands  are  somewhat  swollen 
and  tender.  Tlie  teiiiiii-raliirt'  i.s  elevalol  1"  lo  2".  with  rre»|iienl  oscilla- 
tions. Tlie  general  health  is  jjimkI.  There  is  tran.sieiit  alhuminuria.  *l"he 
eoiirse  is  from  -six  to  eij;hl  days. 

Geiierai  or  Ukcic  angina  is  characterized  hy  a  thicker  and  more  exteo- 
stvp  pscndomemhrane,  ^niy  nr  dirty  yellow  in  color,  or  even  brt>«ti  or 
bitw'k.  'Hie  whole,  ur  nearly  the  whole,  of  the  toiisils.  tiie]>illan>  (an-li). 
the  uvida,  ami  tlie  pharj'tix  are  covered  hy  the  inenihnirie  in  from  thrw 
lo  six  days.  (I  rave  .symptoms  appoir  early,  and  are  usually  ushered  in  hy 
a  chill  followed  by  fever.  Delirium,  restlessness,  apathy,  and  vomitinp 
are  often  present.  .Swiillowinfr  beeomes  difficult  on  aeeotmt  of  the 
sw(tllen  ami  stillened  conditiun  of  the  fauces  and  the  pharvnx.  The 
ppiphan,'nx  [tui-sopharyiiv)  is  (illi^^l  with  (rnaeious  mucus.  'liic  eenical 
glands  are  swollen  and  tender.  Aihuiniimria  is  sc\ere.  Witlamt  trwtt- 
merit,  the  pseudomenil»rane  may  he  east  off  and  I>e  reformwl,  eontinu 
in^  (huH  for  three  lo  six  wet^ks.  I'lider  pro(KT  treatment  the  disease^ 
may  he  bi-ou>;ht  under  <'Oiitr<>I  in  from  three  to  sbc  days. 

Fhlf<jmnnou.i  or  itfTtpltxliphthcritic  anrjivn  involves  the  entire  tlirnat 
from  the  bejiirminp.  The  mucous  membrane  is  dark  red,  and  the  nvula 
swollen.  Within  a  few  Injurs  a  dirty  gray  or  blackish  membrane  forms, 
an<l  rapidly  spn-ads,  The  rer\ical  glands  are  much  swollen  and  very 
tender.  While  Ihe  iiiembraue  Is  forriiiiij;  and  spi-cadinj;,  (he  lemi>crature 
is  elevated.  Toxic  symptoms,  as  nipid  pulse,  delirium,  restlcssnt^'i, 
apathy,  etc.,  set  in  after  the  ntembrane  has  reachetl  its  limit.  The  lem- 
perature  usually  ilrtips  at  this  time.  Alhntninuria  often  apfH-ars  within 
forlv-ci^ht  hours.  I'nder  antitoxin  trcjitment  tlie  rlisea.se  may  lie  con- 
trolled in  from  five  to  six  day.*.  In  obstinate  cjtses  the  kidney's  and  the 
heart  may  beenine  involved  aiul  lluis  eomptieate  the  case. 

Srtrtic  anyirta  is  (rliaracteristic  of  certain  ejiiileinies,  although  it  usually 
develo])S  fmm  the  phlcffinonoiis  x-aricty.  'liic  -rvmptoms  are  niost  gnive 
from  tlie  iK'^tinniuf^.  Vomitiiifi  is  violent  and  attended  with  *^trenie 
prostration.  'I'^e  temperature  curve  rises  very  suddenly.  T!ie  pulse 
IS  small,  soft,  and  rapid.  Hespimtinn  is  incresi-seil  pniporiinnatclv. 
The  tonsils  and  the  fauces  are  sHolleu.  They  are  a  li\id  hhiish  while, 
with  tliscnlored  .s|K)ts.  Hlocidy  mailer  is  mixeil  wiih  the  exutlate.  TTie 
cervical  glands  are  very  nmch  swollen  ami  tender  on  IkiIIi  .Hides.  Death 
occurs  usually  on  the  second  lu  ihe  fourth  day,  from  collapse  and  general 
sepsis. 

Olpbtkerin  nf  the  naae  may  assume  any  one  of  the  foregoing  ty|»es, 
although  it  is  probably  more  often  of  the  simple  fibrinous  tym*.  It 
may  he  primary  or  .secondary.  The  npjH-r  lip  is  excoriate*!  by  tJie  iuu<al 
dlsehargi'.  The  child  "snuffles,'*  sht-ps  a  pn'at  deal,  and  takes  fnod 
poorly  on  account  of  the  iiasal  occlusion,  and  he  may  become  cyanotic 
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in  allempling  to  nurse  llie  breast.  Tlie  glamls  (if  ilic  nix-k  arp  swollen. 
NiLsat  hemorrfiagts  weasionally  take  place.  Manv  raws  nin  a  Iwnign 
course,  while  others  arc  maligiiatil  fmni  the  Uegiiming,  death  oceiirrinj; 
within  a  few  duvs.  In  older  cliililreii  the  disease  miis  a  more  favondfle 
course.  In  scrofulous  children  it  may  lie  more  chronic,  often  extending 
over  many  weeks. 

The  nasal  iK-cIiision  is  at  6rst  thought  l>y  the  parent  to  lie  due  to  a 
foreign  body  iti  (he  nose.  The  ineinbKine  is  usually  sitiiatixl  on  the 
Septum,  ahhougli  it  frequently  involves  ihi'  whole  Schnciderian  niem- 
hraiie,  and  niay  l>e  removed  with  the  forceps  or  the  ^tnge,  as  a  cjist  of 
the  intcrwr  of  the  nose. 

In  phleffmn»mi.i,  niixt^,  or  .Hireplfxi'phiherui  of  thr  nose  the  ,'J\'niptom5 
an*  ruciri!  seven*  frt^ni  the  beginning,  the  tnenibrane  is  iniM^d  willi  Mimm] 
and  appear.**  black  (black  diphtheria).  Toxic  symptoms  are  marked, 
and  the  glands  of  the  neek  much  swollen  and  lender.  The  patients 
are  little  inclined  to  take  foo*!.  Karly  and  vigorous  treatment  is  often 
followed  by  recovery.  The  iliscu.se  Is,  however,  to  l»e  rt^arrled  as  very 
grave  in  its  nature.  On  account  of  tlie  rich  lyniphatic  supply  of  the 
nose,  the  .■wptic  fonn  of  nasal  diphlhcriii  i**  csptcinlly  i^orious. 

Laryngeal  Diphtheria  (True  Croup;  MembraDOiut  Group;  Diph- 
theritic Croup,  etc.).  — Laryiigeid  diplithfriii  may  l>e  priiimr}-,  aldiough 
it  is  usually  secondary  lo  diphdu-rin  of  llie  nose,  llie  pharyn?(  and  tonsils, 
the  trachea  and  the  bronchi.  On  account  of  the  great  danger,  and  at 
the  .same  time  a  pos-sihility  of  a  favorable  i.tsue  imner  pr^iper  treatment, 
we  will,  .'iccording  to  Norlhnip,  enter  into  a  brief  but  careful  anatvsis 
of  this  type  of  diphtlieria.  It  should  be  studied  under  three  headings, 
namely:  ( 1)  Stage  of  invasion;  (2)  stage  of  .spasm— exudation;  (3)  stage 
of  asphyxia. 

Stage  of  InT&sion.  'Hiis  is  characterized  by  a  "simple  angina  bcc-oming 
sudilenly  ct)ni  plica  ted  with  hoarseness,  and  a  cougli  clmracteristir  of 
lar^-ngcal  irritHtiun,  The  Klcbs-Loeffler  bacillus  may  or  may  not  be 
foium).    A  negative  iiudirigi.s  irntc»n4-lnsivi',  luiwevtT,  ]Ls  hen'tofcire slated. 

Stage  of  SpMm  (Exudation). — The  pseudoinenibrane  may  develop  so 
rapidly  that  widiin  twenty-four  hours  there  is  hirv-ngea!  stenosis.  The 
cough  is  dr}',  short,  and  hoarse,  becoming  pamxysnnd  in  chanicler  and 
often  lasting  for  .se\'cral  minutes.  It  is  attended  with  cyanosis,  full 
v«ns,  and  a  perspiring  forehead.  Aphonia,  more  or  less  cimiplele,  soon 
dc\*elops.  The  respiration  is  xvheezing  and  noi.sy.  As  ihe  .stenosis 
ba?i>mes  mon*  a<lvau(ii[.  ific  iiLspiralorv  act  is  prolongixl  and  is  attended 
with  a  whistling  noi»e.  Ttn-i-e  is  pnuionnced  depression  of  the  dupra- 
clavicnlar  region,  the  n«k.  and  the  epiga.striimi.  'ITie  severe  symptoms 
come  in  waves;  extreme  cyanosis,  and  harsh,  difficult  n-Apirution,  which 
^ives  way,  temporarily,  tlm.'i  affording  the  soiferer  a  brief  rcsjiite  from 
the  aggravated  .symptoms.  The  ruitnnd  dunititm  of  die  stage  is  from 
one-half  to  seven  days. 

Stage  of  Asphyxia.— 'Ill  is  stage  l.**  eharacteri'/.ed  by  greatly  impeded 
respiration  and  toxic  $yniploni.'«.  The  n>spinition  Iwcumes  Diore  rapid 
irregular,  the  child  sits  up  suddenly  and  falls  back  again  exhausted. 
31 
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The  cyanosis  hikI  llie  rctmction  of  the  supraflavk'iilar,  (lie  jupilnr.  and 
thee|?igas(ricrcfjioiis  are  more ]>ronouncwl.  Thesuflooiitiveattiu.-lc'itxx-ur 
iTKirp  frc(|iieiUly.  The  liciuj  is  thrown  hack,  aiul  ull  ihe  Ufcessorv  miisrl.s 
of  rcspinition  are  cHDed  into  iiction.  Even  the  abdominal  mu>M'lc'&  azv 
retractwi.  The  Ur)'nx  rises  with  each  rcspinitoPi'  effort.  During  orx" 
of  the  sufFoeative  attacks,  conipHcaled  with  convulsions,  dentli  comis, 
Accordii^g  to  Monti,  in  untreatol  cases  the  death  rate  is  from  95  per 
cent,  to  OS  per  cent.  L'nder  modem  methods  uf  trButment,  the  derai 
rate  is  siniil!  in  cases  taken  early. 

Phlegmoaous  or  Bilixed  Infeaioa  of  the  Larynx. — It  is  nsually  secondary 
to  a  f-iniilar  pnK:e.s.s  in  the  nuse  or  the  thrwat,  and  is  characterized  hy 
great  rednc'W  of  l!ic  nincosa  of  the  larynx  ami  the  trachea,  with  .-loriic 
grayish  psendomcrnhnine  scattered  here  and  tlierv  in  the  larytLX  and  tiic 
trachea.  The  stenosis  of  (he  laryiw  is  not  so  marked  as  in  the  pret-wiing 
t)-pe,  ne\'erlliclcss.  death  may  occur  suddenly  from  it.  'ITie  loxic  syu\^ 
tonis  are  aliiio  marked  In  this  ty{>e,  and  no  doubt  contribute  toward 
a  fatal  pesnil 

Septic  Diphtheria  of  the  Larynx. — This  is  also  secondary  to  a  similar 
procc.'^s  in  the  nose  or  the  ihmat,  or  Iioth,  and  Levins  with  fever,  apalhv, 
and  marked  weakness.  The  uineou.s  menihmne  of  the  larvtu  and  (he 
nose  is  swollen,  and  covered  with  a  (jrayish -yellow  e:aidate.  Tt»xic 
symptoms,  ns  voniiting.  delirium,  .snj>pr[-.s.sii>n  of  urine,  hejivily  coated 
tongue,  rapitl  pnlsc.  etc.,  are  iiiarke*!.     llie  pro^'nosis  is  <|uilc  grave. 

(ktaaes  of  Asphyxia  in  Diphtheria. —  Four  theories  have  been  a<lvanccd: 
(o)  Spasm  Iff  the  glottis;  [ii)  ohstruction  hy  p.seudomembrane:  (c)  [mm- 
lysis  of  the  dilators  of  the  ylottis;  {<!)  excitation  of  the  respirjitorj-  centres 
by  ciiriionic  acid  ])oLs(>ning  and  ivlleoc  action  of  the  pneumogaslric 
nerve. 

Autopsies  have  shown  many  instances  of  death  from  asphyxia  wlien 
theR-  was  little  nr  ihj  false  membrane  to  ac<-oniit  for  it.  This  leaves  stwsni 
of  the  glottis,  i>aralysis  of  the  dilators,  and  the  irritation  from  carbonic 
acid  as  possible  theoretical  explanations,  'llie  latter  two  have  but  few 
supporters;  hence,  the  prnlwible  explanation  of  the  majority  of  coses  is 
to  be  found  in  the  first  Oicory,  namely,  spasm  of  the  muscles  of  the 
larynx. 

Diphtheria  of  the  Trachea  and  the  Bronchi.— 'iliis  is  usually  second- 
arj'  to  laryngeal  diphtlu-na.  although  it  may  ^K-ctir  prinninly  in  tlie  limnchi 
or  the  trachea.  Where  it  thus  forms,  and  the  larynx  Ls  secondarily 
involved,  it  is  known  as  "ascending  croup."  If  a  cast  of  the  bronchi  is 
coughcfl  lip.  it  is  a  pirsillve  sign  of  bmiuliial  involvement.  Oilier  signs, 
a.s  n-spiratinns  (.'id  to  (HI  [ht  minute),  ctuitiiuums  dyspnea  (as  contrasted 
with  intennitteut  when  the  pseudomembrane  is  in  the  lar^iLx  and  iipj)cr 
trachea),  supraclavicnlar  and  epiga.sirie  depressions  not  so  well  marked, 
pale  face,  blue  lips,  and  great  physical  dcpn'.ssion,  may  aid  in  waching 
a  (liagiui'iis  of  brrtnr'hial  oiphlherin.     The  prognosis  is  very  gra\e. 

Diphtheria  of  the  Ear. — This  is  ii.sual[y  carrieil  to  the  external  ear 
by  scratching  (abrasion  t  with  the  infceterl  fingers  of  Uie  patient,  liifeo- 
tion  of  the  ej^tcrnal  antlitor)*  meatus  is  seen  in  rare  instances  En  which 
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there  is  tttplitlierilic  otitis  inoilia  with  t'xteiisiun  through  the  lynipiuiic 
menihrHTie. 

Otitis  niefJifl  us  a  complication  of  diphtherJH,  occurs  in  onlv  abi»ut  4  to 
6  per  €:efil.  of  ihe  cases.  When  pitrsent  it  in  characterizeti  Ij_v  tleafiicss 
am]  pain  in  the  ear  ii|m>ti  .swullowing  atx!  eoiigliini;;  tht'^scr  are  followed 
by  ttuml  discharge,  after  which  the  pain  sulxsiiies. 

Diagnosis.— 'IIm*  difTrrcntijil  diugnnsis  nf  diphtFicria  shutiKI  l>e  nmde 
l>c(w»Tii  ni)  pcritoiKsillar  ahsccss;  yh)  foUicidar  loii-sillitis;  (r)  pseudo- 
diphtheria;  (rf)  pseudiMToiip;  ami  (e)  cHtHrHial  ritiiiilis;  the  chief  diag- 
nostic point  in  each  caw  an*  the  niii-mscopic  iitvl  tJie  culture  findings. 

Prognoiii. — This  may  Ix*  siituniariztM!  uinler  the  follnwiiig  headings: 

(a)  Th«  A^  of  tb«  Patient.  The  nuirtality  h  the  lowest  in  the  first 
year  anil  tlic  tenth  year,  and  the  highest  in  the  second  tu  the  sLvth  year 
of  life. 

{b)  The  Site  of  the  Local  Lesion.— Involvement  of  the  lannx  results 
in  the  higliest  mortality.     Xasid  diphtheria  in  infants  i.s  very  fatal. 

Treatment. — The  admitiistration  of  aniitoxin  has  redncHJ  Uie  rasrs 
coming  to  operation  one-half.  The  death  rate  in  laryngeal  cases  under 
aniitoxin  ha.s  iK-en  rtxinewl  from  70  p<TCTnl.  to  10  jHTcent.  Intubation 
is  attend*^  with  a  lower  rale  of  mortality  than  trarhi-odnnv. 

Timr  nf  Hpgiunh\g  Trratinetil. —  Hriggs  and  (iuerard  liave  compiled 
the  following  table: 


■by  nf  irlJTMM 

(lay  (if 
inl  Hhit  nf  liii 
Fourth  <Lijr  at  iljiaf 


Mortality. 

OUM. 

DMtlU. 

Ptf  MM. 

141 .1 

A 

3.5 

3C40 

313 

ao 

2»4n 

non 

12.8 

M&ft 

MO 

XS.4 

IttIZ 

B7I 

3S.0 

R  M-ill  lie  seen  by  the  foregnirig  table  that  eariy  treatment  influences 
tlie  pn)gn()>Ls  very  favorably. 
OompUcations  and  SeqneUe  of  Diphtheria.— Adenopatby.— Swelling 

of  the  lymphatic  glands  in  the  region  of  the  locjil  <llphtlicrittc  le-'iii>n 
usually  (M-cur>.  The  I'ervicjd  glHiid.s  and  the  li>n.sil>  are  uctTHviingly  mast 
c-ommonly  affected.  .\f(er  (he.se  iiniw  the  hnincliial,  the  intestinal,  and 
Ihe  mesenteric  glaiids. 

In  tlie  pur*"  itiphthrria,  f.  r.,  the  .simple  fibrinous  type,  the  gland.«i  are 
swollen.  Slightly  temler,  and  friHrly  movable  in  the  .surrounding  tissue. 

In  ihe  mixffl  former  of  infection  there  is  greater  swelling  and  tenderness, 
tlie  glands  l»eiiig  lost  to  the  touch  in  the  surrounding  swollen  and  infil- 
traierl  tissue.  In  some  ra.scs  the  swelling  U  enomiou-s,  constituting  the 
symptoms  known  a.s  "le  cnn  pnK'onsnlair."  Snpfmralinn  tK-cnrs  only 
orca.sionally,  and  then  only  in  the  niixeil  type.  In  the  frptic  tfffK.  gan- 
grenous .sloughing  may  occur.     Treatment  often   results  in  recovery 

mi  even  severe  diphtlterilic  aileriopalhy. 

Oastro-intefttinal, — V'omiiing.  Ii);i.s  of  uppetite,  diarrhea,  and  ^Hpliiheria 
f  tlie  e'Ujphagiis  and  llie  strjniach  sometimes  otvur. 

'Drtne-  -The  urine  is  varialilc  in  qnnntity  ami  chemical  proportions. 
Albuminuria  is  present  in  aliout  one-half  of  all  ca.«c.s  of  fliphthcria 
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and  ill  npnrly  all  rnsps  of  the  toxi<'  varieties.  It  is  (^nernlW  due  tn 
de^iierative  4>}ian>;es  in  the  kidneys.  Il^'allne,  granular,  und  epithetlal 
casts  tiiMv  1m'  Fontul. 

Aci-oniiM^  to  Sinirin,  In  dijilitiiuria  a  wdl-iiiiirki^l  iii(rmi.sR  nf  uriiii'  if- 
the  niif,  with  the  exception  «»f  very  mild  or  extremely  severe  cases, 
of  TOiistiiiit  occurrence.  It  is  iiileret^ttn^  to  note  Umt,,  Imrrini;  a  tempA- 
ran*  dimitiiitioii  liiimediHtely  after  the  Injeelion,  tlie  Jeukocytmis  b 
rowi.so  influencoti  hy  (he  antitoxin  treatment. 

Hyperleukocytoaia. — This  exists  in  nearly  all  eases,  and  variiv*  a<is)nJ- 
\r\^  to  the  toxemia  and  the  sepsis.  It  may  he  so  severe  as  lo  conslilirtr 
a  true  leukemia. 

Heart  Leuons. — EndocawHtis.  inyoeanlilis,  waxy  degeneration,  iiene 
(h^encrjiriim.  heart  clots,  and  dilatation  have  f>een  ff>ui«l  in  cerlnin 
cases  wliirh  were  examined  post  mortem. 

Kervous  Affections.— Degeneration  of  nen-e  tissue,  pnnUysis.  lessened 
functional  activlly,  etc.,  sometimes  attend,  hut  more  often  follow,  an 
atta'.'k   iif  dijtlitlierl;!. 

Postdiphtheritic  ParalyaU.— Postdiphtheritic  parah'sis  usually  affects  the 
velum  patatt  (benign  and  discrete  form)  and  the  pharynx.  Tlie  cJit«f 
symptom  is  difficulty  in  swallnwiiifr  and  die  return  of  liipiids  throuf^ 
the  nose.  Each  act  of  swallowinji  is  aecompaiiied  by  a  lariii^-cal  <'«m;;h. 
The  voice  is  nasal,  ariicidalion  is  very  much  inirrfrrwl  with,  ami  the 
patient  snores  during  .sttu-p.  Tiie  paralysis  dlsap|)ears  in  from  one  to 
three  weeks. 

In  ikr  tjeuerol  etnlifftui'tl  pimtrHphthtritic  •pamltfsit.  the  palatal  and  the 
neifjliboring  muscles  are  involved.  The  nniscle-s  of  the  eye  an*  uiosi 
fre*|Heody  alTected.  l'ne<]ual  pripils,  diplopia,  strabismus,  or  ptosis  may 
be  pn'sent,  Coniplele  recovery  eventually  takes  place.  The  i>a(ellar 
reflex  is  impaired,  or  lost,  and  the  musi-les  of  (be  feet  uuiy  be  paralyzvtl. 
The  paiients  shuffle  their  feel  on  the  floor  in  wnlkinfj.  "Diphtheritir 
[Kifinlotiibes,"  or  even  complete  pal■al^■sis  of  the  lower  extremities,  may 
complicate  some  eases.  The  muscles  of  the  upikcr  extremities  anr  less 
often  nlTecte<i.  'llie  nuiscles  of  the  nock  ami  Uie  head  are  rarely  involved. 
If  llieyare,  the  child's  head  falls  over  on  his  shoulder.  Tlie  facial  expres- 
sion may  be  IdhI,  giving  an  idiotic  cjusi  in  the  connlcuaiice. 

Diaphragmatic  paralysis  <KX'urs  in  aljout  7  per  (vnl.  of  cases,  and  inay 
leail  to  a  fatal  termination.  The  chief  sign  of  diaphragmatic  paralysis 
is  a  sinking  in  of  the  nlvlomen  during  inspiration,  and  distention  during 
expiration.  Respiration  is  rapid  ;irid  pjtnting.  Bronchitis  or  other 
slight  lesion  of  the  lower  respiratory  IuIh-s  may  lead  lo  a.s[>liyxiHtion  and 
death. 

CardiAc  or  vagus  paralysis  coinpticatcs  aliout  1  per  cent,  of  the  coses. 

Skin.— Krytlieuia.  pa]jular  cniptlon,  browuLfh  di.'KXflorations,  and 
eruptions  of  the  skin,  like  those  of  measles  and  itearlet  fever,  mav 
eompliciite  the  di.-iease. 

Bronchopnenmoni*.  This  is  a  serious  complication,  and  often  causes 
death  after  tracheotomy  and  intubation.  It  is  iishcreil  in  by  a  rise  of 
temperature,   increased   cyanosis  (in  lan-ngeui   cases),  change  of   the 
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respiral ion-pulse  ratio  from  nomml  1.4  to  1.3.     At  first  the  physical 
.si^'ns  are  ihose  of  diffuse  bronchiiis,  later  of  consoUdalion  over  sevcml 

Prophylaxis. — The  foliowitig  niles  should  he  olt-w-n-ol  in  preventing 
tlie  spreml  of  diphtheriji.  (Abstracted  from  the  Rules  ul'the  IfcHlth 
I>e[>»riti)cni,  City  of  New  York.) 

I     1.  Nu  Dtve  hut  the  utteiulitiit  mid  the  phvsieian  slioiild  he  peniutled 
Id  enter  the  sick  chamhcr. 

I  2.  'rtie  discharge  frum  the  nose  and  muulh  should  he  rereivefl  on 
clothj)  provided  for  the  piir]M)se.  and  iininerse<l  for  two  or  three  hours  in 
a  solution  fotn|Mi.se<l  of  six  iiunees  of  carliolie  aeid  dissolved  in  one  to 
two  gallons  of  hoi  water,  and  then  lioiled  in  soap-siiil.s  for  one  hour. 
^_yVII  hod  and  persoiml  rlodiinj^  used  about  the  patient  should  be  similarly 
^Hbreated  iiuiiilc  the  xiek-rmim. 

^B    3.  'llie  hands  of  the  ftttendant  and  the  phvsitian  shoidd  he  waslied 
^Bn  the  same  airlH>lie  acid  .solnlinn.  and  washed  in  soii[i-suds  ufler  making 
applications  or  haiidUiig  (lie  patient,  and  before  eating. 

4.  Hurfaees  soiled  hy  dist-harges  3lioid<l  al  oner  be  Hooded  with  carbolic 
,     acid  solution. 

^L  5.  Table  utensils  used  by  the  patient  should  he  h-pt  in  f/i**  ttlrlc-room , 
^BoT  his  .s|>eeial  us4^>,  and  should  l>e  wa.sheil  in  i'ar)K)lt(;  aeid  solution  and 
'     ilien  in  not  9oa[vsuds.     The  vessel  containing  the  3oaf>-suds  should  tlieo 

be  waslied  in  the  earlHilie  acid  .solution. 
J  (i.  'Hie  sick-rooui  should  be  aired  two  or  three  times  daily,  and  swept 
^■freijuently  after  s<-attering  sawdii>1,  wet  tea-loaves,  etc.,  on  the  floor  to 
^Bjreveut  the  du.sl  fntrn  rising.  'Die  furniture  aiitt  the  woodwork  .shuuhl 
be  wiped  with  damp  cloths.  The  sweepings  should  be  burned,  and  Uie 
cloths  .sijakeil  in  the  carbolic  Hciil  sohition. 
ii  7.  .All  unnetr-ssan,'  urticleM  of  furniture,  pictures,  draperies,  clothing. 
^bte.,  should  be  removed  fmm  (he  room  as  soon  as  the  nature  of  the 
^niuludy  is  recognized. 

^P   8.  UTien  the  fwtient  ha.*!  recovereil,  he  should  receive  a  hot  soap-suds 

Imth,  including  bis  hair;  clean  clothes  shouhl  be  put  on,  and  he  .shonhl 

Im-  removed  fnjm  the  sick-room.     He  should  be  kept  in  cpiaranline  as 

long  as  cultures  of  the  diphtheria  genu  can  l>e  obtained    from   his 

^throat. 

H|  In  addition  to  the  rules  ^ven  in  regard  to  the  patient  and  the  stek- 
^^pooni,  the  physician  and  the  nurses  sliould  jjrotec-t  their  clollung  by 
^(Tearing  long  gowns,  which  should  lie  kept  just  outside  die  patient's 
^Btoom. 

^B  9.  They  should  also  be  given  immunizing  doses  of  antitoxin, 
^f    10.  The  room  should  he  scnihbed  with  bichloride  of  merciirv-  sohition, 
I'      1  lu  KXX},  fi/Zoifr.  the  wu«xlwork  repiiiultNl  or  vanii.sluil.  the  walls  cleaned 

Knd  repaperwl,  and  the  furniture  3terili?,<'d  with  formaldehyde  vnpor. 
Q  the  case  of  upholstered  furniture,  disinfection  can  be  more  thorougldy 
one  by  steani. 

" ,  TheperiiKlical  inspection  of  public  .schools  by  a  corps  of  physicians 
iu  much  tott'ard  limiting  the  spread  of  the  dbease. 
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Immanization  by  Antitoxin. -~Aii  immunizing  doae  nf  nntitonn 
range.s  from  IfX)  to  5IH.»  units,  accortiing  to  the  afse  nf  the  patient  hihI  ihe 
length  uf  time  iiniinniity  is  dcKiret].  In  an  uvi-ra<;t:  case  UN)  unita  will  be 
effective  for  ten  iIhvs,  while  5<H)  unit*  will  be  so  for  twenty-ei^it  days. 

Treatmeint  of  Diphtheria.— The  treiilinent  nmy  l)e  dividetl  imu(l} 
local.  I'D  yenenil,  itnil  \'.i)  nieasurc.i  fur  the  relief  of  the  suffwation. 

Local  Treatmant.— 'riii.s  n>nsi.sl.s  in  the  n«  of  an  anliseplic-  .solution. 
such  us  iHjnu'ic  acid,  chloride  of  sodium,  etc.,  at  a  temperature  of  1111°, 
with  a  fountain  syringe.  'I'iie  patient  should  he  WTRppfd  tightly  in  a 
sheet  fixed  with  safety  pin.s.  lie  slioidd  lie  plueul  yiptm  his  .side  Hn4l  die 
jfla.ts  or  liiml  riililier  noz/le  of  the  syringe  applied  to  o[ie  iio.^tril,  the  fluiit 
6owing  out  at  the  other,  unlit  it  conie.s  furth  clean.  'Ilie  patient's  mouth 
shoukl  be  held  open  with  a  .spool  or  a  niutiih  gag,  (o  prevent  swallowing, 
a.s  thi.s  act  might  forx-e  the  woliition  into  the  middle  ejir  and  cause  infoe- 
tion  and  mastoiditis.  'J'lie  pharynx  should  be  treated  in  a  similar  luun- 
ner.  If  it  is  <le-'nral>]c  in  eondiat  piiin  and  sivclling,  the  temperature  ui 
llie  .solntlon  should  lie  atH>ut  \'M)°.  The  irrigations  may  l>c  repeated  at 
intervals  of  six  hnurs. 

Qeneral  Treatment.— ^'ITie  general  treatment  of  diphtheria  consist.^  iti 
the  administnilion  of  .slinudaiils  to  ovetx-orne  the  <lepre*>.sion.  the  wt-ak 
action  of  the  heart,  the  irrt'gulnr  pulse,  and  the  septic  cnnditlfm.  Alcohol 
in  the  form  of  whi.sky  or  lirandy  is  the  best  for  this  pur|Mi.se,  and  should 
be  given  to  an  infant  in  10  to  l.'i  drop  doses,  well  dilute*)  with  water, 
three  or  four  limes  a  day.  A  child  of  iUnv  or  four  veam  nuiv  lie  given 
an  ounce  iti  Iwenly-four  hoiiiv.  In  .septic  ca-se,s  much  more  can  and 
should  be  given.  Siri-chnine  is  the  ■*«'<iiid  best  stimulanl.  Oo.'se,  chil<l 
one  year  olil,  ,  ^  g  gniiu  every  two  or  three  hours.  Child  three  to  four 
years  old,  ^  grain  every  two  or  llire<-  hours. 

.Sedatives  should  be  given  to  n^llevr  n-sllessness,  cough,  and  spasm 
(second  stage )  in  laryngeid  cases.  Morphine  niav  be  given  in  ^^o  ^gr. 
doses.  Kuu-tlcs  may  be  given  to  overcome  ^pasni-s  ami  to  remove  mucn.* 
in  taryngeiil  cases. 

Antitoxin  in  Diphtheria.— 'I'he  value  of  antitoxin  is  .^own  by  a  compari- 
son of  Uie  f<illowiiig  table?!: 

Tablr  I.— By  Hria;»  bimI  Oucrard 

TVmtftt  wM  Aittilniin 

Ana                                                                                     Cmaaa  Dealbs  Pm  iwat. 

0-3  ywM* I4M  4M  31   4 

2-SynLn 3078  ?B2  31.7 

&-ioy<7ini       auM  -tra  i4.a 

Ovv  10  year* 1444  M  6.0 

Tadi.r  II. -By  naliinxki 

NM  Irtolnl  w%t\  AntilariH 
Am*  Pcretai. 

0-3  y«ian flS.S 

2-4  xtan ,  W  « 

4-«jnMn. .IT  0 

li-IOyMn 24. ft 

in-ISymia U  « 
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The  advantftges  of  the  nntitoxtn  over  the  other  methods  of  treatment 
at  the  variiiii.s  a^^v^  i>  Mrikiii^'Iy  shown  h\  a  eutiiiianxon  of  the  furc^iiig 
.lal^les.  and  needs  no  further  ronnnent. 

Antitoxin  in  laryngeat  iraiKx  is  vahiaUe  in  two  wa,ys.  iiainely:    (a)  It 

>re\'enls  many  cases  coining  to  the  operative  stage,  and  (b)  it  alTeets 

favorably  the  inlutMitnl  and  Iniehcotomized  nises.     Statistics  show  that 

it  affects  the  intubated  cases  mure  favorably  dian  it  does  those  upon 

jWhich  Iraeheotoiny  has  been  [)erff»nhed. 

Antitoxin  seems  to  increase  paraiyaia  rather  than  to  de<'rea.<ie  it.    This 

periiaps  explained  by  the  fact  that  cases  treated  with  antitoxin  live 
longer,  and  thus  give  more  time  for  tlie  panily.sis  to  develop.  Many 
more  severe  cases  siir%'ive. 

Injections  of  antitoxin  often  produce  a  transient  album  itntria. 

Dosage  and  CtinictU  Admin iiitrat ion  of  Antitoxin, — The  following 
dosage  is  reconimeiHled :  (a)  2<KH)  to  ;tOtM>  units  in  ortlinarv' diphllieria 
to  a  child  over  one  year  old:  (/>)  ri(HH)  to  .VHHl  units  in  .severe  laryngeal 
easels  of  any  ago;  (<?)  I5)X)  to  2(Xin  units  to  an  ordinan-  case  in  a  child 
under  one  vear  old. 

Itepeat  the  dose  In  twoive  hours,  or  leas,  if  the  symptoms  are  increasing, 
and  in  eiglileeii  to  Iwenty-four  hours  if  there  is  no  decided  improve- 
uient. 

■   A  third  dose  may  be  given,  if  neeiled,  in  twenty-four  hours. 
^   An  ordinary'  sterilized  hypudermlv  aijringc  holding  5  c.c.  is  suitable 
for  making  the  injections.    The  skin  should  be  cleansed  with  an  anti- 
aeplic-  sohition. 

tlace  of  Iitjcrtioii. — The  skin  of  the  thigh,  Uie  posterior  axillary  line  of 
le  chest,  or  the  abdomen  are  favorable  locations. 

Effeeiit  of  Auiitoxiti  on  the  Paeiu/omentbrarte.  — In  a  few  hours  after  the 

njcf'tion  the  pseudomcniliranc  bct-oiiic**  blanched,  the  dirty  color  less 

marked,  and  rhemcTnbninenuircgrHrnjIarand  swiillcii.    Later  it  bectmies 

Iloij-senetl  around  its  edges,  rolls  up.  and  detaches  itself  spontaneously 
br  after  irrigation.  If  the  membrane  return!:)  repeat  the  do.se  of  antitoxin 
ftl  once. 
f  Effects  on  the  Tempfrature.— In  pure  or  simple  diphtheria  the  tempera- 
lure  rapidly  returns  U>  the  nortnal.  whereiis  in  the  mixed  ease^  it  tx>mes 
iJoftTi  more  slowly.  If  the  tcni[HTattire  d(K\s  not  fall  in  Uie  regular  way, 
%  second  injection  Ls  indicated,  pmvi<led  the  temperature  cannot  be 
accounted  for  by  some  complication. 

!ndirat ions  for  Antltiixin.^l.  If  it  U  suspcctwl  that  the  child  has  a 
mild  pharyngeal,  nasal,  buccal,  conjunctival,  ur  cutaneous  case,  gi^e 
aniitoxin  if  he  is  over  one  year  of  age  and  there  is  a  distinct  history  of 
exposure. 

2.  If  a  lar\*ngeal  case  is  suspected,  give  antitoxin  at  once,  and  make 
]icro.sc(^ic  and  cultural  examiiuLtious  aflerwanl. 

3.  In  all  catarrhal  cases  antitoxin  must  be  given. 

4.  In  pseudodiphtheria.  with  repcateiJ  negative  findings  as  regards 
It  Klebs-Ix>effler  bacilli,  antitoxin  need  not  be  given.  U  in  doubt, 
)wever,  give  iu 
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Surreal  Treatmant. — Tnwhmtomy. — This  operation  is  not  now  ia 
▼<^iie.  relatively,  ».•*  i»  was  in  former  years.  Inliihniion  is  iisiuilly  pIiTinl 
ill  \xs  steud,  as  it  is  a  sut'er  ami  .siirtT  iiifaiis  of  tiditi^'  \hv  fMitictii  uvrr 
the  suffot-ativc  period.  Nevertheless,  (here  are  still  eases  in  vrtiich 
trarhcntomv    is   iinHciite<l. 

'V\w  iinlivtifioii-t  for  tracheotomy  are:  (a)  ^Vhen  intubation  lulws  are 
not  Bvailable,  orif.  for  any  rtiiaon,  their  use  is  not  iimlerslooH  (Northrup); 


(la.  3W 


Fid.  300 


itadiMlaav  lUbo. 

(fc)  in  excessive  edema  of  the  Uniix. 
where  die  intulxitinti  tube  does  not 
give  rirlief;  (c)  when  llie  inenibnuie 
is  in  the  lower  imeheHl  trart,  though 
these  rases  are  favorable  for  tm- 
cheotmiiy. 

'V\iv  method  of  ptr/irrmiiig  trarh^^ 
olomif  now  in  use  is  known  as  the 
high  operation,  in  i-onlmdi.stinction 
to  tnichettUmir  infi-rinirv.  as  firs! 
pntfiised  by  Trousseau.  In  the  low 
po.sition  of  Tmus5eau.  the  hloml* 
VM.sels  passing  over  the  fielil  of 
(iperatioi!  render  the  onerntton 
diffirutl. 

iiiijh  trncbeolnmy  ts  prefemhle. 
It  ^lonld  \*f  done  under  aniisepiir 

precautions,  although  this  is  not  alnitvs  pructieable,  on  an-ouni  of  the 

ui^ncy  for  iinmwliale  relief. 

Strps.  —{a)  The  cricoid  cartiliige  shoulfl  lie  located  with  the  indrx 

tinger  uF  the  left  hand,  while  the  larynx  is  held  fimdy  but  li;;htly  betwn-n 

the  thumb  and  llie  second  finger. 
(6)  The  skin  and  the  .sufH-iitanHiiis  tisisue  shoultl  now  \te  inrtsed, 

Iw^nning  with   the  lucalion  of  tiie  tip  of  the  inde.\  finger,  earrying  it 

thiwiiwunl  in  the  median  line  K  inch  i<i  1  inch  (Fig.  29?M. 

(c)  With  the  lip  (if  the  index  linger  in  die  superior  angle  of  the  wt>und, 

the  bistoury  should  be  passed  under  it  into  the  trachea  and  the  incision 


The  liti«  «f  inpmon  In  upper  tmahcolomT 
pfciHuattiry  Ui  Iiu>UKriil  !iiu.utr  i«  iiuynvn-* 
buny. 
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carriwt  Jott'nwartl  in  the  m«Uaii  line  far  enoufrf^  to  admit  the  finger  into 
tlif  wound.  Willi  the  fitiger  thii»  placet)  hlooi)  cunnot  enter  tJie  Iraehea. 
A  stiJI  better  pnit-tiee  ia  first  to  eheek  all  !)tet.'<liiy;  ■witli  arteri'  forceps  or 
lipiturcs.  nnd  then  open  the  truchca.  If  siifftx'Jt.tion  is  imminent,  the 
first  method  uiay  be  adopted. 

(d)  'ITic  eannuU  (Fig.  .'JflOj  should  he  next  introduced  as  tlie  finger  is 
lirrMiiiall^  wil}iiiruwn.  If  nix*es.sar^-,  the  dilalur  and  the  retraelors  may 
'lie  used. 

{e)  The  cannuhi  sliould  now  be  secured  in  its  position  bv  pieces  rf 
'  tape  piuised  Hmuiid  the  net-k. 

(f)  If  the  suff<»euti4m  is  not  relieved  at  onec,  there  is  either  pseudo* 
nietuhrane  still  lower  down  in  the  truehca^jierhaps  a  detaclied  piii-e 
over  the  orifice  of  rhe  cannnhi  -or  the  cannula  has  become  filled  with 
nuirusand  >Jire(ls  of  {}.st;Nd(jrneiiil)raiiL'.  In  thi.s  evutit,  the  inner  cannula 
should  !>e  rentoved  and  cleareil  tif  innciis,  ctf. 

{g)  If  the  removal  of  the  inner  camiulti  iloeji  not  relie^'e  the  suffocation, 
there  is  protNibly  nienibrane  low  down  in  the  tnichea. 


kkj.  jtn 
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I}!^'^!^*  btlubaUoti  invlnimviiU. 

Afi.iltap.s  or  acrithtifx  which  may  aitemi  the  operation  are;  [a) 
Faihire  to  open  into  the  trachea,  espei-ially  in  verv  fut  children;  (4) 
hemorrhage  when  the  incision  is  carrietl  to  cither  side  or  too  far  down- 
wanl;  (ri  an  irrejrular  or  Uki  small  inci.sion.  making  the  intrudnciion  of 
the  cannula  difhcuU;  (//)  aeeondarv  heniurrhagc;  (*■}  a.sphyxiation  from 
dislixiged  membnine;  (/)  a  loo  greatly  retracted  head,  thus  flattening 
the  tradtea  and  cHu^iiig  stetioKis. 

Aftrr-efffct.i  of  frachroionttj  tnav  be  suinmuri7.ed  as  follows:  (a)  DLs- 
appearance  of  the  cvnnosis  and  sulTwation;  {h)  sleep;  (c)  coughing 
with  expulsion  of  pt«-es  of  mcndiraiie  and  mucus  through  the  caimula; 
(rf)  slight  fever  of  two  itt  three  days'  duration. 

ComplicatiiiriK  whidi  may  anse  are:  (a)  Infection  of  the  tracheal 
wound,  the  bronchi,  ami  fhf  Imigs;  (h)  uleeralion  of  the  Irachwi  at  the 
tip  of  the  cannula;  (c)  t-rysipelas  of  the  wound;  {<!)  and  most  ini[>ortant 
of  all.  bronchopneumonia  from  the  scconil  lo  the  seventh  daj  a/ter  the 
uperaliuu.    When  this  occuni  the  prognosis  is  ^rave. 
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A/trr-ireatment  rnnsists  in:  (a)  'Hic  rema^TiI  of  (he  inner  cannula 
even*  two  or  ihrrc  liniirs  for  cleansiiijf;  (b)  the  exlcnial  ranriiila  should 
be  reiuov(xl  uml  clwnuul  t-vrrv  twfiity-four  hours,  the  chiltl  heitig  placal 
flat  on  his  hack,  as  !n  the  o)>erHtiun— tliu  wound  should  be  deansed 
each  time  the  exteniiil  fiinniila  in  reiiioved;  (r)  under  antitoxin  it  U  not 
prohjihle  that  thi-  caruiula  will  need  to  he  worn  after  (he  third  thy, 
whrrea.s  under  the  older  methods  of  treatment  it  was  usually  worn  a 
week  or  more. 


/ 


//. 
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Indax  floffr  o(  tl)«  l«!t  hand  hnldiac  ihe  opiclotiw  ac>iMt  tlit  but  ot  tba  taocnt 
IiirliiirnUify  lii  iiiliilinliuii.    l.\f(<Tr  Shutky.) 

The  author  recently  removed  tlie  cannula  from  a  child  who  had  worn 
it  for  four  years.  It  wh.s  nece-'war)'  Hrsl  to  liilale  ihe  frlotlis  which  cun-ed 
Ilen'ii^  bougies  in(r»j<lueed  throii^'h  the  tnu-heal  ojn-nin;;.  After  a  few 
treatments  lnrynj;eal  respiration  was  siifheieiitly  restored  and  the  lube 
was  removed.  An  attempt  was  aftenvard  made  to  close  the  tracheal 
wound,  but  the  anterior  wall  of  the  carliht{pnori<<  rinj;^  of  the  Iracboij 
had  disappearcil  fnHii  pressure  neerosi.s,  'Hie  skin,  when  hmughl  ov( 
the  wound,  acted  as  a  valve  t-lnsiny  the  trachea,  and  asphyxia  resulleiLl 

Intubathn.-  To  O'Owyer  Is  due  the  enxlit  of  first  pntetlsin^  intuba- 
tion uj>on  Im  patients,  llie  tubes  used  at  first  were  8trBif!;ht  and  easily 
expelled.  The  tubes  were  frradnally  iinprtivwl  and  their  retention  more 
aure.     Al  about  this  liiiie  I>r,  V.  K.  ^Vuxunl  suce&s&fully  Intubatixl  aj 
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itient  in  privale  practice.  Dr.  O'Owyer  was  ^really  enraurHj^ed  l)y 
(r,  Wrtxham's  succfss,  ami  improvement  in  the  tuhfs  aiiiJ  iiislniniciit.s 
ir  Uieir  intruijuctioii  and  removal  nijtidlv  followed,  and,  thoitfvh  there 
was  mueh  opposition,  iiUtibHtion  Itecame  one  of  the  rec<^r^iiizt!cl  thera- 
peutic measures  in  stenosis  from  Iftryngciil  iliphtheria  and  immortalized 
t >'I)w_ver'.s  iiaine. 

The  intrcKhictirm  of  antitoxin  has  very  greBtly  rerluced  the  necessity 
)r  inttjbuliun,  ttioiigti  lliere  art^  still  many  castas  in  which  it  ts  indicate*!. 

r»a.aoi 
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I  luh*  paMiac  tlift>U|h  tli*  iliink  nf  (h«  Klotlli.  t.hn  Iridrx  ftiiirnr  Mill  hnldiiin  lh»  i-pl^loili* 
A  thf  Imm  oI  Um  touKiM.    A  rtout  ti-nip  ol  Ihrntul  i»  aiiiii-b*:!  fo  tbo  lub«  In  prcivitlo  lor  lis 

■psady  rctauvsl  tii  owm  Millucitlv*  tytaplutim  [ollox  iU  u>tru<lui-tio(i.  wi4  In  ciiM  il  i>  BCciiler4taLl> 

•nfi0Bd  bi  ill*  caupliacun. 

Indicaiwna  for  Intuliation.~(a)  Great  tracheal  sleno^s,  as  shown 
much  retrac!e«i  -lupraclaviciilar  and  epifja-slric  area.s,  nece.s.sitates 
ie  iinmeijiaic  re-sori  ti>  intnUtition.  even  thoiij;h  Hnliloxin  liiis  heen 
iven  and  sufficient  time  lias  not  elapsed  for  its  favorable  influence.  If 
lilder  suffocative  wmptoms  are  present,  and  antitoxin  ha.s  been  ;jiven, 
intubation  may  he  delayeii  pernUnfj  ihe  re-suits  of  iJie  tiEtlito.\iii.  Since 
le  use  of  antitoxin  not  one-half  as  many  cases  come  to  operation  as 
formerly.  (6)  If  not  ttithin  eiLsy  call,  the  physician  may  intubate  witlioul 
waitine  for  marked  suffocative  symptoms. 

TrrJitiiiput  of  intultation. — Tlie  child  is  prepared  for  intlllmtion  by 
wrapping  it  in  ■>  sheet  or  u  blai.ket  fruji  slumliiers  downward.     The 
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.sheet  sliniitd  lie  seciirt^d  with  stmng  siifetv  pins,  so  us  to  hind  the  anns 
aiul  lej;s  t»f  the  chilfl.  This  heinp  done,  the  nurse  should  sit  upright  in  a 
chair  with  ttic  rhild  iiputi  her  lap.  his  he»(l  resting  a^inst  her  left  iimi5t. 
His  [cgs  should  lie  seciirwJ  l>elween  hers,  and  her  right  hand  ^hotild  frnu>p 
his  left,  and  her  left  hand  his  ri(;ht.  The  assistant  should  starMi  hdiind 
the  nurse  and  hold  the  chiKI's  head  hetween  his  hands,  as  thouf^ 
suspending  ihe  c-hild  fmm  the  parietal  waits  of  hts  oraniiim.  A  luhf 
(Kij;.  '.i\H)  of  prinier  sixe.  tlirejided  with  silk  ihnmf^i  JLs  eyelet,  shoultl  lie 
in  readiness.     The  operator  should  stand  or  sit  in  front  of  the  Hiild, 

Fm.  SH 


Ttwtvtwinpcaitian  tn  thclmrynv.    "Dra  lixipolthmiit  b*  still  nttn«hr<l.  nllw(uh«iiwr  haw 
to  he  removed  by  the  iiiiii>e  to  relw^c  uupeniiais  sufiorAtivc  aytn|ii«(ua- 

introdiK-e  the  luoutli  ^hj;,  turn  it  over  to  the  assistant,  who  holds  it  lietwmi 
his  hand  and  tlie  pHtienl's  left  cheek  while  the  openitor  introduces  the 
index  lin^r  uf  lii.s  left  hand  ami  hooks  it  over  the  epi^duttis  (Fi)<s.  302 
and  30.1).  Then,  after  erowdinp  his  finger  as  far  to  the  left  as  possible, 
the  intubation  tiihe,  or  the  InlnKlncer,  is  curried  into  the  mouth,  imme- 
diately over  the  ciiitre  of  the  poslorior  portion  of  the  tongue,  the  handle 
of  the  introducer  being  on  the  ehesi  of  the  ehihl.  .\s  the  tip  of  the  tiil>c 
passes  buck  of  the  epi^^lottis  under  llie  Hnger  of  the  operator,  the  luiiidle 
should  be  gnidnally  elevaii-d,  niiiil  the  tip  of  the  tnbe  is  ilin-ctly  over  the 
chink  of  the  glottis,  when  it  should  be  suddenly  lowered,  thus  paaittng 
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the  lulw!  into  the  hox  of  ihc  1an.'nx,  and  on  clownward  into  the  glottis 
and  the  trachea.  'I'he  lip  uf  the  fiii^tr  then  enpaj^s  the  rim  at  the 
hrJiH  of  ihc  tiihe  (Kij;.  305),  the  hitro<hK-rr  is  lixisened  and  removwl, 
and  with  a  fieiitle  pressure  tlie  tiihe  is  firmly- puslied  deep  into  the  hiryns 
and  the  trachea.  If  after  wuiliiij;  twenty  to  thirty  minutes  the  child 
tolerates  the  tube,  the  loop  of  string  should  he  cijl  (I'"ip.s.  804,  305,  and 
■SkMj),  the  index  fin^r  reiniro<hiee<l  against  the  head  of  ihe  tube,  and  the 
string;  removed.  For  ohviou.s  rea.sons  the  child  should  he  kept  wrupped 
until  the  string  i.s  mniovcd.  Fig.  'Myj  shnws  n  false  entry  of  the  tul>e  into 
(he  esophagu-'i.  because  the  handle  uf  the  iiilrodiu-er  was  not  sufficiently 
elevatctl  before  the  tube  was  dropped  inio  the  hirjngeul  box. 

FioSM 
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The  ksuwmI  ot  \bt  loop  «( lhre*d.  the  indn  tinxer  a(  thr  left  liand  twnc  plaixd  ikciiinat  tba 
bwKl  of  Ihe  tube  to  prevenl  iu  ilupUcnraml. 

Iniiibation  may  also  he  performed  in  the  dorsal  position,  the  same 
relative  [MxtitioiLs  and  steps  being  obser\ed  as  in  tlie  upright  positinri. 

F.xiubaiioti  trr  the  Ht-moml  nf  Ihr  Tt^tr. — 'llie  reuioval  of  the  tube 
may  Wdone  by  observing  the  siiuie  preeuiilions  a.-*  areuseii  iu  intubation, 
the  Index  linger  of  the  left  hand  guiding  the  extractor  to  the  opening 
in  the  tul*  ( Fig.  .'{OS  |.  Amitber  rnelhtxl  now  oceasinnally  usetl  is  lo 
leave  the  silk  string  attacherl,  ktopitig  it  o\er  the  left  ear  and  securing  it 
lo  llie  cheek  with  adhesive  plaster.    The  removal  of  the  tube  is  thereby 
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rendered  (|uite  easy.  It  is  also  easy  for  (he  ehilit  to  remove  U.  hence  this 
is  u  seriuiis  (ilijirt-lion  to  tlit*  melliocl.  <lne  ^tain  of  Dover's  powtlt-r.  or 
j^  to  -j^  fjr.  of  iiiorjiliiiK'.  iiiMv  hv  ^ivtn  ji  few  miiuites  Wforv  cxtubation, 
to  pre\'enl  .siiasm  nm!  reiiiinljuliDii  for  its  relief. 

iViu-H  Iti  tiriniiir  Ikf  Tvhf. — I'lider  uiititDXin  trtatinent  the  tube  amy 
onlinHrily.  in  a  chilfl  over  two  years  of  aj,^,  \y^  removetj  id  from  three  to 
Hve  (Inys.  Should  the  tube  beeome  obHlmeled,  it  should  lie  iinmetliately 
removed. 


4^ 


n 

The  tul)«  In  postllon  nru-r  t  li«  wittidrnwnl  of  t  be  IhreecL 

Comfilirafioiia  and  Lh^icrUtirt. — (a)  If  the  finper  of  the  operator  U 
sliott  unil  sliihhy.  it  may  be  ilitli^ult  to  iiitrmiuce  the  tnt>c  hesiilr  and. 
Iwiieath  it.  (h)  'I'he  tube  may  nmke  n  false  pas-sajje  throtif^h  (he  veiitrii-Iew 
of  tlie  larynx,  (c)  The  pniioiij^ed  efforts  of  iin  awkwanl  or  inexperieneetl 
operator  may  caii.'ie  sntfeM-alivr  syniptonis.  (fi)  TraTisietit  spostu  of  the 
f;iottis  may  cail.w -teniiHtniry  fiday  in  iiitrtKhieilig  llie  tube,  (f)  'Hie 
iiarruwe-st  point  throiifih  which  (he  tube  rini-st  [Miss  is  the  crieoid  (ing, 
jmd  edema  or  .-m'elliiig  Ht  this  point  may  five  rise  to  some  diffieultv  In 
intttHlucinij  it.  \  .smaller  one  miiy  be  fm-tstxl  with  slij;ht  force.  The 
action  oF  the  tube  in  I«ein!.'  cvpcllifl  in  this  condition  has  been  aptly  somX 
to  "creep  back  like  iin  oiled  cc;rk  in  ii  (Hittlc."  {{)  ProloiiKiHl  retention 
of  the  tiil>e  may  be  necessarj'  on  account  of  the  persistem-e  of  tlie 
pseudotnembraiie,  iilcerntionM  altoiit  the  cricoid  cartilages,  traumatisms. 
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cicatricial  contracliuns,  edema.  alKluctor  [Miralysis,  or  exuberant  granula- 
tions, {ff)  More  rurelv,  the  liilie  mav  \w  swallowed  ^no  daiif^er  fniin  it). 
(,A)  The  tube  may  become  obstructed  by  the  thread  ur  calgut  beiii^'  aspir- 
ated into  it  and  .swdlh'ii  by  the  sei-retiorri;  even  fninl  may  (ibstnj<-t  it. 

The  Feeding  of  hiSulmtaf  ChUdrt'n.— Most  case-s  take  Iif|ni«i  ftMH) 
very  well  when  in  the  iipripht  position,  althoiijjh  some  liike  it  with  pain 
and  fongli.  If  die  iipri<;hl  position  is  tmt  practifjil,  Cti.s.selbtTry's  [Hjfii- 
tioii  ma^  be  resorted  to.    it  coujii-ntii  in  placing  thepatieiitun  his  back  witli 
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Mtkint  a  (nlN  itMMurr  Inlo  Ih*  ftuitAmam  on  *etovmt  ot  li>weritiK  \tw  Imrnlle  ot  (b«  nhturator. 
The  11(1  of  thr  tulie  ntiniilil  Iw  iiitrtMliirr<1  liy  i1ir  liilc  fiF  )Vir  liiiBcr  tip.  iinil  Mil' hiiiKlK- iil  thr  r>l.liin>l»r 
■kvBUd  until  t)w  tub*  ■tunila  iwiiwudtiuUrl)'.  uuU  iheii  ii-uwil  dirri'lly  <[uwuwurd  ilituiitth  ihn 

8  pillow  Irf-neath  the  shoidtlers,  hi.'*  head  bent  downwarrl  and  ImekwarrI 
ut  an  an^le  r)f  4.^  de^'rccs,  the  lej;s  being  elevale«J  (  Ki^.  3IK)(.  I.i(|nid  or 
setni.soli<)  fooil  may  Ik-  given  in  this  position.  'I'hi-cliild  should  l>ealiowcd 
lo  swallow  s-fveral  times  before  a.s.stitiiing  the  upriglit  ptisltioii,  to  retnuve 
the  food  from  the  epipharynx.  Ilillis  pha-es  the  patient  ufH>it  hi.*  stoniuch. 
iw  shown  in  Fig.  310.  tJavage  may  be  re.snrfwl  to  if  t\\v  pliiin'nx  and 
the  larvnx  are  not  to<f  swollen  and  painful.  The  IuIh*  .sliould  be  iiitTX>- 
duced  through  the  nose  nnrl  rapidly  passed  into  the  esophagus.  Food 
!>eing  pourwl  into  the  funnel  pa.s.ses  into  the  esophagus  and  the  slonmch. 
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Faadiac  wt  inUiboUiI  child  ibninxh  ft  fubbw  Luh*  by  •ueiiMi. 

Rectal  aliinentntion  may  be  resorted  to  if  feedinf!^  by  cither  of  the 
furegoing  methods  is  not  practicable. 
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CHAPTER    XXVI 


PACHYDEllMIA  LAKVN(;[.S.    MALFOR\L\TIOXS  AND  DEFORMITIES 

rUOLAI'SE  OV  THE  VRNTItlCLES.    STENOSIS 

SUBGLOTTIC  STENOSIS 

Aca>Ri*iN<i  to  Chiiiri,  iht*  vemic-ous  fnrni  of  pm-hydeniiiii  is  iilmliral 
with  Ibe  papitluiuH  of  tiw  laryii^ulujfist,  and  has  no  relation  to  the  difTusc 
fomi.  liiffiise  [mchyderinin  may  be  primary,  or  it  may  h<*  scf-ondiur 
lo  some  oOier  utrectiun  of  the  larynx,  such  us  tnlwrr-le  or  syphilis.  lo 
Chiari's  experience  typical  pJichytU'rmin  is  a  vcrj-  rare  disease.  He 
desL-rihes  the  foMomn^  rorm.s: 

1.  The  most  rrctjiient  and  niilHesr  form  is  a  thickeniiif;  and  luosenjr^ 

of  the  epitlieliiitii  of  ihe  ititerarylemiitJ  fulil  iiiii)  (he  vtH-al  con):i,  such  as^^f 
freiiueiitly  otx-urs  in  chronie  catarrh.  The  trfatment  is  the  «ime  aS^^B 
for  cIironiecatarrhiLt  larv'iif^itis,  nnd  eonsista  uf  inhalations,  in.siifilatiAiis, 
applications  by  luetiiis  of  a  brush,  and  cauterization.  The  be>t  applica- 
tions are  lactic  ar-id  and  iodiiu*.  Tlie  nitrate  of  silver  Is  apt  to  cause 
iiierea-scd  thickening;.  Siiiull  .siu^'er's  noilnh's  may  di.sappear  under  llir 
infliieiicc  of  rest  and  the  application  of  the  nitrate  of  silver  in  soiutiun 
or  in  the  solid  slick.  If  they  are  of  considerable  size,  forceps  shoiikl  Iw 
useil  lo  remnve  them. 

2.  The  typicKl  fonn  <if  pachydermia  larynj^is  (ehnrditLs  nodosa),  as  it 
affects  chiefly  flie  vm-al  pnjrt-cs.scs.  calls  for  a  plan  of  ireiittmii)  varying 
accunliuj;  lo  the  clrcumHtaiKfs  of  llie  case,  authoni  dilTeririK  jjreatly 
in  their  opinions.  Some  rwomnicnd  purely  CNptt'tant  treatment  and 
aviiidaure  of  Uilmct-o,  strong  drinks,  and  the  almse  uf  the  voice;  others 
reeommend  the  internal  administration  of  the  itvlide  of  pola.ssiiini, 
which,  thoii<^i  f>ccuNi(>nally  of  ■fome  benefit,  may  al.-q)  at  times  pnxjuce 
general  impainnent  of  health.  I'hiafi  rec-oniniends  the  use  of  etec- 
tmlysis,  a.s  enipbyed  by  .Moll,  of  Arheiin,  u  cnrrput  of  from  10  (ci  12 
millianip^res  iK-itij;  used  for  from  three  to  five  minlI^e^  at  a  time.  He 
eonsiilcrs  it  the  best  means  of  pn-ventiiifj  n-enrrence.  though  good 
results  have  also  followed  openitive  procedures. 

3.  Larjje  genuine  paehydennia  growths  in  the  interar\'1enoid  spare 
interfere  very  materially  with  the  voice,  ['nforlunalely,  In-alruent  by 
means  of  cutting  forceps,  hot  or  cold  snares,  etc.,  do  not  f^aniiKce 
freeiloni  from  pwMirrence. 

4.  The  last   group    inehidi-s   tliose  ciniim.scrib«l   thickenings,   oul- 
growths.  or  nodules  wliicli  arcoinpany  luben'ulosis,  !n'pbili.s,  chrDnic 
perichondritis,  aial  perhaps  also  hipus.  which  have  been  referre*!  to 
secnndarv  or  "accessor)'"  piu-tiydermia.     The  p^^gnoKis  deiM-nd-t  on 
tlieir  etinlo^,  as  also  does  the  treiitmenl,  tlie  latter  varying  accurding 
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nature  of  the  nios(  rltstrcssin^  symptoms.  Naturally  ilie  sypliilitic 
ronii  IS  niiit-h  mure  favurulile  than  die  tutH'-n-itlou.s.  though  not  inTre- 
(|uen(iy  it  resists  specific  remedies.  Operative  treatnittit  of  theaamekiDcl 
Its  Tor  the  typical  pritiian'  Form  is  <-allLil  For  in  suitahle  case.s;  Uiat  is,  if 
the  (feiierai  liealth  is  gotxJ  and  tlie  respiration  or  voice  is  nol  serioii.'Hly 
interfere*!  with  Uy  the  local  disease.  The  nielhiMl  of  treatment  which  is 
most  highly  recommended  is  the  use  of  electrolysis  I>y  means  of  a  hlpolar 
instrument  with  a  current  ()f  from  lH  to  15  ma.  This  causes  no  reaction, 
and  seems  to  protert  against  recurrence  better  than  any  other  treatment. 
Tliere  is  no  doubt  that  pachydermia  laryiips.  whether  in  the  simplest 
form  in  the  interarytenoid  space  or  in  the  tj-pical  form  on  the  priXTS-ins 
vocalis.  is  only  a  symptom  of  clirunic  catarrh,  and  is  not  to  be  fwjked 
upon  as  a  disease  itself. 


KAL70SMATI0NS  AKD  DEFORMniES  OF  THE  LA&TNZ 

Malformations  of  the  larynx  may  be  either  eon^nital  or  anpiired. 
But  little  U  known  concerning  the  t  rue  cause  of  congenital  malformations, 
only  that  some  paternal  dis«>ase  or  taint  acts  as  a  prrdi.'^KKs-in|r  factor. 
Acquired  deformities  are  ihe-result  of  postnatal  disease. 

M  information  a  of  enngenttal  origin  are  often  a.'vvtrinted  uith  arrested 
development  of  the  genitalia.  'Ilic  Iiings,  the  bruticlii,  and  the  trachea 
have  tJie  same  embrvulogical  orij^in  (the  furegiit)  as  the  larvnx,  hence 
in  malfomiations  of  (he  larynx  there  is  alio  a  similar  defect  in  these 
organs.  In  mon5tn>.silje.%  having  no  laryiLx  the  lungs  are  also  absent. 
If  the  larynx  is  diminutive,  the  hing.s  are  likewise  affected.  Of  the  other 
congenital  dcfonnitirs.  wehs  or  baiid.s  arn).ss  the  glotti.s  are  a  common 
farm.  The  webs  usually  connect  the  vocal  corrjs  at  the  anterior  couiuiis- 
sure.  though  they  are  sometimes  Iwlween  the  ventricular  hand.s.  They 
are  of  a  pale  color,  but  may  Im.'  dilTerentiatvd  from  tlie  voi'al  cords  by 
their  position.  They  may  lie  cither  fragile  or  resilient.  The  perforated 
cliaphmgni  variety  is  rare,  ami  is  as.sociate<l  with  poorly  developed 
lungs.  Another  form  of  congenital  malformutinn  r-onsists  of  clefts  in  the 
interarytenoi<t  spare  estending  ti>  the  palate  and  the  cricoid  cartilage. 
Ilie  epiglottis  is  often  deformed  by  arrested  development,  tlie  small 
V-shaperi  epiglottis  of  childho<xl  being  a  common  variety.  A  \Kty  Mmall 
lan.'n.\  an)l  total  absence  of  tins  organ  liave  Ihtu  rc|>orted. 

Ilyprrtrnphtj  or  fiiffttrplosia  at  the  anierinr  commissure  has  been 
mentioned  as  being  of  congenital  origin. 

iMrifitgorrle  (dilatation  of  pouches)  is  iluc  to  congenital  malfonnatiim 
and  failure  of  union  in  [airrions  of  the  tliymid  cartilage.  It  i.s  rare  in 
man,  though  common  in  the  lower  animals. 

In  etctjuirrti  malfarmtttumn.  cro-sions  from  syphilis,  lubercidoais.  etc., 
loay  result  in  (he  partial  destruction  of  the  framework  of  tlie  Iar}'n\,  and 
tlie  epiglottis  is  also  often  thus  parliiilly  rleslroyetl. 

.Acquired  stenosis  (.see  al.so  Steiawis  of  the  Larynx)  may  follow  irau- 
mati.'tm  or  constitutional  eause:^  such  as  syphilis.    These  cases  are  serious 
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on  account  of  the  erietna  and  the  dj'spnen.  Tracheotomy  or  intulwiion 
nmy  become  neoessarv.  [letlumlant  ^nmiiljitions  ftilinwiiifj  the  pro- 
longed use  of  tlic  Imchcntomy  tiilie  caused  Inrvugea!  sicnosis  in  one  of 
my  cases.  The  child  luul  l»ecii  Irachcoioinizcd  four  years  before  he 
came  under  my  care,  aiul  uiH>n  c.xaintnatiuti  I  found  liini  unahle  to  breathe 
through  his  hirynx.  Tbe  liirynx  was  opened  by  Iwugics  passed  iipvranj 
through  the  traclical  wound  and  tliroufih  the  glottis.  TJiis  procethire 
WAS  pcrfonncfl  under  gciu-ral  nncslhcsia. 

Hypcrtniphies  or  pniwths,  usually  of  a  papUhmaiaun  nature,  form  at 
tlie  aiHerlor  commissure  in  either  the  sinjfle  or  the  multiple  vnrietv. 
Microscopically  llicy  appear  as  hH-al  liypcrIroi>hics  of  the  miK'oiis  mem- 
brane, having'  a  strHtified  epithelial  covering,  enclosin;*  a  ix>re  of  connec- 
tive tissue  with  some  bloodves.seIs  and  a  {flnmlular  substance  near  the 
ba^e.  Indeed,  they  are  but  elevations  of  tlie  noniial  tissue.  Thi.s  seeuis 
to  distin)j;uish  them  from  tnie  jmpilloma,  Thoujjh  these  papillomiiTiMis 
ek'vations  of  the  mnitius  nu'inbrane  are  cnn^'enital,  muutb-brealiiing, 
atrording  to  Lennox  Browne,  tends  to  perpetuate  them. 


PROLAPSE  OP  THE  VENTRICLE  OP  MORGAOKI 

W.itson  Williams  claims  that  then'  can  In*  no  prolaiys<>  of  the  venlricJ***. 
but  Uiat  which  appears  to  br  a  prolapse  is,  in  fact,  an  inHltrntion  of  the 
tissues.  'I'hts  is  apparently  supporle*!  by  the  fact  that  nearly  all  repurtvd 
cases  have  been  cilner  svphililic  or  tuberciilous.  <  )n  the  other  haial,  the 
tumor-like  mass  is  quite  soft  to  proU-  pressure,  and  a  number  of  obser\  ers 
have  reported  successful,  thoujfh  fu^fitive,  replacement  of  Uic  pouching 
membrane. 

The  prcsrnce  of  this  condition  should  anonse  suspicion  of  either  5V|>hilis 
or  tuben^iihisis.  '["he  treatment  by  Iih-hI  applicalimis  is  useless.  Ue^ 
placement,  followed  by  cauterizations  to  excite  inflammatory  reaction. 
offers  .some  hope  of  perinanent  cure.  Extirpation  of  the  mass  with 
cutting  foi-^-eps,  or  by  thyroUiniy.  may  Ijc  rc.sorfe<l  lo  if  simpler  measures 
fail.  Anlisvphiliiic  remedies  shoiilct  first  be  tried,  howevt-r,  before  surjji- 
cal  interference  is  Htleniple<f,  unless  it  l)ecomes  necessary  to  perform 
tracho.jlomy  tn  relieve  sutlocative  syraplotus. 


STENOSIS  OP  THE    LARTNX   (MALPORMATION    OP  THE   LARYNX) 

Stenosis  of  the  lari'nx  properly  comes  under  malformations,  but  its 
importance  merits  se[mnite  trcatmeul ;  hcjice,  the  various  tyjM's  i>f  HloiH>si'i 
are  inrludeil  in  this  sertion.  rcf.'ardless  of  thpir  reialionsldp  to  nudff>nnn- 
tions.  Stenosis  arising  from  coiistitutimial  disonlers,  as  syphilis,  tuber- 
culosis, and  K'prosy.  each  have  their  peculiarities. 

Syphilitic  Stenosis. — 'I1i<-re  are  three  prominent  conditions  arijjng- 
in  the  counA.'  of  aypUilitic  laryngitis  which  may  cause  lar>-n^eal  sleiiofits,] 
namely: 
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(o)  Chronic  edema. 

(b)  rirjiiririal  contnwtwn  or  wel>s. 

(r)  llyiKTijIasiif  fiT  |>a|Hllary  ^'njttilis. 

(o)  Otaronic  Sd«m&. — Clirotiii-  etlrina  »  toinmonly  present  in  sypliililio 
lan'nplis.  thoii^li  il  <i(>es  not  alwnvs  seriously  orcliide  llie  jfhiltis.  Xi-vrr- 
llifleKH.  it  presents  favoradle  conditions  for  the  siipeireulion  of  an  aeute 
iprcKTss,  which  may  pnwliioc  sorions  stenosis.  ']"his  is  csfM^-iftlly  true 
in  chtltlrcn  who  iiihcrit  a  .sypiiilitic  taint.  Snch  cltililrcii  arc  predispo-sed 
to  acute  crJema.  which  ;;i^es  ri,to  to  .symptoms  (|uite  like  tliosc  fomiH  in 
croup.  Fortunately  the  infiuitile  chm's  n>i>pond  (|i}irkly  to  aniisyphilitic 
rernetlies.  In  adiiU-H,  ax  wi-II  as  in 
children,  the  treatment  consists  in 
the  admin itilration  of  the  ioilide  of 
pntJLsh  or  iftfionuch-oid,  which  <iflcn 
mluccs  the  local  edema  in  a  short 
time. 

It  should  lie  stateij  that  il  la  the 
tertiary  stage  of  sypliilis  dial  results 
in  stenosis,  hence  the  treiitiiieni  should 
be  con<hR'led  acc«jnliiiL,'Iy, 

{h)  WebB  and  Cicatricial  ODntnction. 
— Webs  and  cicatricial  contraction 
arp  the  mo.st  common  manifcsljiiion.-* 
of  .syphilitic  ljirynpti,s.  The  wcli.s 
vary  in  color  and  lliicknt'«.s.  'I'liey 
■re  usually  pale,  and  may  he  iuilis- 
tinf^lishublc  from  the  cttrrls  over  which 
they  cxt^'ral.  The  vocal  cnnls  aiMl 
the  ventricular  hands  arc  usually 
;lMMjnd  together,  and  the  weh  often 
extends  acrtww  the  chink  (»f  the  glot- 
tis, especially  at  the  untfrior  [nrrtion  (Fig.  311).  Lennox  Browne  cites 
a  cose  in  which  the  epiglottis  was  bound  down  by  cicatricial  tidhe- 
siofis. 

The  voice  is  hoarse  or  rc_strict«I  in  its  register,  while  the  hrcathirc  is 
djTtpneic.  The  degree  of  the  dyspnea  depend.s  np«n  the  amount  of 
edema  and  fixation  of  ihe  cartilages,  as  well  as  ufwri  the  overlying  web 
or  cicatricial  tissue.  Wlicu  a  patient  gives  a  hi.srory  of  rcfiirrcnl  attacks 
of  dyspnea  e.xtending  over  several  years,  it  is  presumptive  eviden** 
that  he  is  suffering  from  sj-phlHs  of  the  larynx.  A  spa.smodic  cough, 
not  unlike  that  in  pertussis,  is  usually  present.  Fain  is  not  un<'oinmon. 
'lliere  may  he  an  admixture  of  svphilis  and  tiiUernilosis,  which  may 
somewhat  ohsnire  ihc  rliai^no^i.*;. 

(r)  Hyperplaatic  or  Papillary  Orowths.— Thc-^e  usually  form  near  the 
anterior  commissure  of  the  glottis,  anil  Ihey  may  be  oil^icr  single  or 
multiple.  The  treatment  should  be  antisx-philitic  and  axpeclarit.  If 
the  pniMths  poMluce  stenosis,  they  should  be  removed  with  laryngeal 
furceps,  tite  snare,  ur  by  lar^ngutissure. 


■  ;^ 


a,  cir«tririnl  irvfa  storiH*  (li«  KnUrior  turn' 
BliNnln'  ol  lli^  vocal  canla. 
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Tuberculous  Steno3is.-Tiil>erxiil«sis  of  (he  iBirnx  does  not  oftw 
cIoM'lhejfliKtisliyficiitru'ial  fonlrncliori.  as  in  syphilis.  'Phis  isexplaineJ 
by  the  slight  reparative  etTort  fofluwinj:  tulrerculuuii  ulccraiinii.  It  may 
produce  stenosis  by  the  excessive  infiltration  of  the  antenoid  cartt- 
lagcs,  whit-h  may  o^erhan^  the  glottis  urid  cKH-liide  (he  respiraton-  pos- 
sapc.  Tuliercnions  pertc-liondriti-s  and  chfjiidritis  may  rf.'^iilt  in  fixMhim 
of  the  nn'lenoids,  and  Ihii.s  prcvriil  afKhit'iimi  of  the  vttcal  r<mis.  The 
lumen  of  Ihe  glottis  is  therehy  rendcrwl  ven'  narrow,  and  <listressinp 
dyspnea  resulL'i. 

Lupous  Stenosis  of  the  Larynx.— f.u pus  of  the  )un-nx  is  eharaetrrizeil 

bv  H  fi(;ifrif!,il  rnnlractinn  ami  nifittiiig  together  <>f  the  parls,  I^inits 
runs  u  iiuich  inonr  (^lr^)nil■  conrso  ihan  active  tuberculosis  of  the  tari'rcs. 
hence  the  greater  diaiiiifcs.  Virdiow  says  llmt  the  arytenoids  are  oct-n- 
sinnally  surroundeil  hy  hnni  pupillary  growths  in  the  active  sta^  of 
lupus.  The  scar  (issue  in  lupus  is  ven-  unyielding  and  not  readily 
absorbed,  even  under  the  pressure  of  lan*ngeul  (nlx-s. 

Leprous  Stenosis.— The  stenosis  rarely  occurs  until  the  jmtient  is  in 
the  litst  stages  of  the  disrasc.  In  (his  singe  it  often  becomes  so  great  aj 
to  neciLssitalt?  tnifhi'otonu'  and  to  relieve  llic  tlislressing  dyspnea. 

Ventricular  Eversion  and  Stenosis.  — The  cversion  of  the  sacetilu! 
liirjrigis  is  scjircely  possible  n.s  a  prinmry  condition.  (See  Prolapse  of 
the  Ventricle  of  Moigagni.)  Anatomically  i(  appears  to  l^e  too  firmly 
adherent  to  the  adjacent  tissues  to  permit  of  its  prolap.se.  There  may  he 
a  disease  of  the  underlying  perichomlrium  of  the  laryngeal  cartilatts 
H'liic'h  |>redisjM»ses  to  the  eversion  am!  (he  conseijuent  stenosis.  Tumors 
antt  glandular  enlargctnenl  nuiy  also  push  the  saccuhis  toward  the 
niwliaii  line  and  cause  stenosis. 

Traumatic  Stenosis.— Stenosis  of  the  lart-nx  may  l>e  due  to  the  inhala- 
tion of  liot  vapors  or  to  ingestion  of  corrosive  Hnids,  as  carlxdic  arid. 
Tt  niav  Jtlso  bf  <lne  to  a  penetrating  wound.  Tn  a  case  re<;ently  under 
my  eiire  tlic  .stenosis  was  due  to  the  use  of  a  (it>  per  ctml.  .sohitioii  of 
carlKilic  acIJ  as  a  gargle.  The  acute  edema  rendered  i(  necessary  to 
perform  Irac-hcotoiriv.  The  tube  had  been  worn  for  .s<'venleen  months 
when  1  first  saw  him,  an<l  had  excited  u  Iiy|K'rplastic  iKNJule  just  Im'Iow 
the  posterior  portion  of  the  cords.  The  stenosis  seemed  to  lie  due  more 
to  h)'perpljistic  iLodule  than  to  ciculricial  contraction  caused  by  the 
earbolic  acid.  We  raay.  therefore.  Include  the  prolonged  u.*e  of  the 
tnn'lieoloniy  liilie  as  a  cause  of  laryngeid  stenosis. 

Treatment. — The  in-aiment  of  laryngeal  stenosis  is  Iwth  inedieal 
and  surgical. 

Medical  Tr«atm«iit. — (a)  In  s^-pbilttic  edema  and  infiltration  without 
cicatricial  contraction,  the  imlides  are  imlicated.  Saline  laxatives  mav 
be  given  wiUi  gtMMl  results. 

(A)  .\cute  edema  supcr\'cning  upon  a  preexisting  fibrous  .steno.'ris 
•shnuhl  he  treated  by  the  local  application  of  adrenalin  and  by  free  saline 
catharsis. 

(r)  *l'he  edema  of  tuberculous  laryngitis  may  bo  rdieved  bv  tonic 
reniL-dies  and  Hie  cautious  administration  of  mild  cathartics. 
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Snrgicil  Tre8lm»nt.— (a)  Wehs  of  9>7)hilitic  origin  should  be  Kwketi 
lowii  \)\  sysleiiiic  dilalalicm  l)_v  iiR'ans  of  Schroi'tUT'.s  larviipea!  IuImm 
f(Fig.  312).  Tilt  larynx  .•Oiuiilil  l>f  cxK-iiiiiizetl,  (tie  itxlex  finger  of  the 
left  hand  introdnccd  ihmii^^i  Uie  niirruwcd  chink  of  tlie  ^lottlt.  The  web 
will  thus  be  stretched  and  torn.  A  Inr^er  tube  slioutd  be  introduced 
after  leavinj;  ihr  first  one  in  plai-e  n  fi-w  niiniHes.  This  prorcss  fihonld 
e  Cdnliiuiwl  ihrei*  times  a  week  until  tlie  stenosis  is  cnni|»U'tel_v  iiver- 
ome.  Even  then  the  tubes  .hIiouKI  Ik-  introduced  at  inter^■als  of  a  few 
weeks  to  prevent  the  reform  at  id  ii  of  the  weljs. 

(fc)  Cicatricial  i-onlraclion  due  to  syphili?!  sJiould  !»c  overi-onie  in  the 
same  munner  us  describe<l  in  die  preceding'  para^jniph,  llunigh  die 
dilatations  will  have  to  be  performed  inorc  persistently. 

(c)  Uyperpla-siic  or  papilUr}-  gmwUis  of  syphilitic  nri;;in  do  not  always 
rield  to  the  iiMlitle-s.  and  should,  dicreffire,  he  reninved  with  liiryu^'eal 
Forceps  under  jjcncrnl  or  cocaine  ane^tthesia,  by  either  direct  or  indirei-t 
iiielhwl.  (Kvasionally  the  papillary  gmwtlis  iM-eorne  wedj;ed  in  the 
chink  of  the  ^'iollt>  anil  (-au:*e  sudden  antl  alarming  dyspnea,  and 
jecessitate  an  enierftency  Irarheotoniy.     (See  Tracheotomy.) 

id)  Tuberculous  chondriti.s  and  abscess  of  the  lar^-nx.  when  causing 
"stenosis,  should  be  relieved  by  the  removal  of  the  diseased  nn<l  dislocated 
(lartiiage  with  u  lurynj^eul  curette  i>r  biting  forceps. 

Kto.  312 


&bN>«tt«r's  larrnRCoi  itUaiof. 

Tulterculuu.s  ankylosis  of  the  arytenoid  cartilages.  attende<l  by  fixation 
of  the  cords  in  adiluciion  with  .severe  dy.spnea,  neces.sitate.-^  tracheoloniv 
the  imme<{iHle  n-licf  of  the  fiymptimis,  or  ln.ryn;^H.ssiire  may  be 
^fuiTy  at  a  later  time  lo  ovcn-onie  the  ankylo.-ii.s,  or  to  remove  the 
ftenoid  ciirtila;:e,s.  The  alKiuclion  of  the  cords  during  respiration  is 
lus  made  [>o>*sible  and  the  <li.slre>sing  dyspnea  relieved. 
_  {e)  Cicatricial  stcno.><is  of  lupus  .should  he  ireatnl  bv  dilatmion  with 
Kchroetter's  tut>et,  a.-*  described  in  a  preceiling  paragraph,  excepting  that 
it  may  re«|uin*  greater  pcrsisicufv. 
(J)  l-epn»iis  sleiKisis  shoiiUi  he  n-licved  by  trueheotuuiy  if  tlie  gravity 
llie  suffocative  fit.s  warrant  it. 

Jr)   Venlriruhir   eversion   with    stenosis,    while   .secomlari'   to   some 

Iwascil  prcM-ess  of  (he  underlying  penchnndriutn,  should  be  overcome 

hy  rcnioving  thenmlap.sed  saccniiis  membrane  with  a  snare  umlerciH'airre 

leslhesia.     Failing  in  this,  tracheotomy  may  be  perfonuetl,  and  the 

\Trletl  nias.s  removed  sub.sec|uerit]y  by  laryiigofisjisre.    (See  Laryngo- 

fi&<ure.) 

Traumatic  stenosis,  whether  of  chemical  or  mechanical  origin,  may 
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removes  the  hyperplastic  tissue  causing  the  stenosis,  by  pressure  atrophy. 
Chevalier  Jackson  recently  reported  seven  eases  successfully  treated  by 
this  method.  My  own  case  is  progressing  favorably  and  promises  to  be 
entirely  successful.  The  tube  should  be  worn  for  from  four  to  sixteen 
weeks,  and  should  be  removed  every  two  or  three  days. 

Subglottic  Stenosia. — Sajous  pointed  out  that  the  subglottic  space  has 
not  received  the  attention  which  its  importance  as  an  inherent  portion 
of  the  larynx  warrants.  He  urges  systemic  examination  of  this  space 
in  all  laryngeal  cases.  The  forms  of  stenosis  peculiar  to  the  lower  sub- 
glottic region  present  features  of  unusual  danger  and  symptoms  likely 
to  be  ascribed  to  syphilitic  disease.  Inasmuch  as  the  iodide  of  potassium 
greatly  increases  the  danger  in  subglottic  stenosis,  it  should  not  be 
administered  in  a  case  presenting  dyspnea  as  a  symptom,  unless  the 
non-existence  of  this  condition  is  determined  by  infralaryngoscopic 
examination,  or  the  causative  disease  is  clearly  recognized  as  being 
independent  of  the  respiratory  tract.  He  advised  that  preliminary 
tracheotomy  be  performed  when  the  iodide  of  potassium  is  to  be 
administered  during  the  existence  of  advanced  subglottic  stenosis. 

Massei  states  that  the  subglottic  space  is  the  most  frequent  seat  of 
syphilis,  tuberculosis,  tumors,  rhinoscleroma,  and  foreign  bodies.  Slight 
syphilitic  stenosis  is  frec|Uently  curable  without  local  treatment  by  the 
administration  of  sublimate  injections  with  or  without  the  iodides.  In 
simple  inflammatory  and  neoplastic  stenosis,  intubation  offers  the 
best  results.  He  agrees  with  Sajous  that  too  great  dependence  is  placed 
in  general  antisypliilitic  treatment  in  severe  stenosis,  and  that  such  a 
course  may  be  fatal 
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NEUROSES  OP  MOTION 

The  classification  oF  J.  Silis-Tohen  is  hji  follows: 
Neurosis  of  the  Motor  Nerves  of  the  Larynx.-  The  motor  ncui 
arc  ilivtilitl  into  two  ^'n>u[}s: 

1.  Spasms  of  (hr  lan-rix,  or  hypcrkinosis,  i.  r.,  exwssive  motion. 

2.  Parnlysis  itf  llir  larviix,  or  akine^js,  i.  r.,  abtmu'V  of  iiuilioii. 
Spasms  of  the  Larym.— Spasms  of  the  larvnx  may  he  due  lo  irril 

tion  of  the  ceiitrnl  Itraiti  cdis,  whercliy  alt  (lie  iiilrinsir  muscles 
tlirown  into  violent  ai'tion.  or  to  irrt'^'tilar  ncnous  impulses  wnl  out  rn>m' 
the  motor  cculrf's  of  ifu"  liraJii,  cniisiiij;  incoordi nation  of  the  lar\-ngml 
miiscies. 

Paralysis  of  the  intrinsic  Iar\'nj;«il  miis<'!rs  may  Im*  limittvl  to  one 
miiKcIt;  or  to  a  ffnaip  of  nMisi-lf.s.  or  it  may  ulTn-t  all  of  tlieni. 

Tlic  spasm-s  may  l)f  t-illier  tonie  or  clonic. 

'IVmic  spasms  are  {u)  of  centrHl  oripn;  {b)  from  trrilalion  of  the  trunk 
of  the  recurrent  ^aryfyjeal;  and  (c)  from  reHex  irritation. 

(f7)  Tonic  Sp&ams  of  Central  Origin.  Tn  uik^s,  dorsalis.  spasin  of  t)i« 
ailditctnrs  nf  die  [iiryrix  ucciirs.  The  clinical  pictnri*  sliutts  sudden 
dyspnea  witli  Utiid  inspirations,  the  cunis  remaining'  in  adJtictiun  for  a 
varialile  lime.     If  also  m-curs  in  trtainis  and  liydroplmhia. 

(b)  Tonic  Spasm  from  Irritation  to  tb«  Tnink  of  tb«  Rvcutrent  Lar^mgeal 
Norve. — When  die  injury  is  t^an.'^iell1  and  slight,  the  lan-nf.'eal  -tpiLsm  Lj.  a 
foreruiuier  of  paralysis.  Anwirysm  of  the  arch  of  the  aorta,  cawt'r  nf  the 
esophagus,  pleuritic  fldhesioii  of  the  apex  of  llic  right  lung,  aixl  tumors 
of  the  ineiliiLstinal  glands  may  eaii.se  the  irritation.  A  sliglit  Ic.sion  mav 
also  occrir  in  tabes. 

(r)  Tonic  Spasms  from  Reflex  Irritation. — These  mav  o*'Ciir  from  irrita- 
tion of  the  larynx,  (he  faiin-s,  and  the  nei';hl>oring  part.v  In  highly  siMi-si- 
live  children  irrirutioii  in  a  remote  part  of  the  IkxIv  may  cause  adduction 
spasms.  The  latter  condition  ha.s  heen'  de-scrilatl  as  laryn>:oKpaHni 
infantum,  and  is  usually  due  to  intestinal  irritation,  tapeworm,  a  tight 
ppepui-e,  iir  constipation. 

f'loriic  spasms  of  the  laryntreal  niuBi-Ies  are  always  of  central  ori^n, 
and  they  consist  of  rhythmical  inward  movemenis  of  the  conls.  "Tlie 
condition  may  la-st  but  a  few  minutes,  or  it  may  persist  for  matiy  months. 
'I'he  pillars  of  the  fauces  arc  also  often  atTcctwI  in  a  like  manner. 

Kolli  tonic  and  clonic  .spasms  may  lie  present  in  the  .'iame  ca.se-.  csjje- 
lially  in  die  deprcasors  of  the  epiglottis.    The  disease  most  often  causing 
(S06) 
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clonic  ^asms  of  the  larvnx  are  lyphtli.i,  meninf;iti.<t,  am)  inlnicranial 
tumurs. 
Clinically",  spasm  of  the  lani'nx  may  I>e  classified  as  follows: 
(a)  Spo^m  of  ihe  adductor  muscles  (luryngi.smu^t  Htridulus). 
(6)  tipasm  of  the  tensor  iniiscle.'*, 
(c)  Spasmixlic  larvn^oal  cou^jli  or  Inrynjfcal  chorea, 
(o)  Laiynffismua  Sthdutus  (Adductor  Spttm). — St/noni/ms. — Spasm  of 
^the  larynx,  lan-nj^cal  spasm;  spasm  of  the  uiwiiictors  of  ihe  vocal  cords; 
im  of  the  glottis;  sjuisniiis  glutlidls;   false  croup;  child-crowinjf; 
lytnic  aJlhma:  asihma  rachiticum;  Miller's  asthma. 
I^ryn^^smus  .slndtdtis  Is  it  spasmixlic  act  iif  the  intrinsic  muscles  of 
the  iarjnx  accompanied  by  stridor.    It  is  a  neurosis,  and  i.s  not  mx-es.s«rUy 
a-s-six-iatpd  with  lamij^al  (Jiscase.     It  is  not  u  diycase.  Iiui  a  .symptom. 
While  it  is  not  a  disejise,  it  is  a  symptom  causing  jjreat  alarm.    It  is  often 
^^  a.'wocialcd  with  larvngeal  or  trachcnl  diseases,  though  it  may  he  n  reflex 
^P  phenomenon  from  irritiiliim  In  citlu-rcoiitipioiis  or  remote  tir^'ans.     It  is 
sometimes  a  symptom  of  acute  laryti^itis,  pscudomemhranous  croup, 
arai  diphtheritic  croup,  especially  in  children.    It  inay  also  wcur  in  non- 
inilammatoiydiiieasesof  lhelan-n\.     It  isconiinoti  in  children,  l>ut  rather 
rare  in   adults.      ]t   is  sometimes  a.ssociuteil  with  intestinal  di^onlers, 
^^as  indigestion,  wonns,  and  constipation.     I'terine  disorders  und  se.\ual 
^nexceases  ha\-e  been  known  to  prtMluce  it.     Disorders  of  the  ctititignou.s 
^■organs,  as  the  linfjual  tonsils,  Uie  teeth  (dentition),  elongated  uvula, 
and  inHamed  tonsil.i,  sometimes  excite  the  spa-sm.     Irriiiition  of  the 
^Kfnuces  with  a  brush,  or  a  foreipn'body  in  the  phan'nx,  sometimes  causes 
^»tlie  sjmptom.     Cases  have  been  reported  in  which  the  prtwsure  fmm 
an  enla!^B;ed  thymus  glami  cau.scd  larj-ngismiis  .stridulus.    Cerebral  irri- 
tation, caries  of  the  vertehne,  and  rickets  arc  knon-n  cau.'ics,     l^rj-n- 
gismii.^  .'rtridulii.s  appears  in  the  larinjical  crisrs  nf  ta\<vA. 

Trenhnrut. — The  Ircatitw'iit  i-nn.si.sLs  in  relieving  the  stmrcc  of  the 
irritHtiou  rather  than  in  applications  to  the  tart'ux.     Fur  llie  immediate 
?lief  from  the  suffocative  spasm,  the  application  of  cold  water  to  the 
or  hoi  waler  to  the  nape  of  the  neck  .should  lie  made.    Ifsuirociition 
is  imminent  ami  the  lower  jaw  is  relaxed,  seize  the  tongue  hclwwn 
lie  thumb  and  the  furefingcr  ami  exert  tmction  almut  everj*  three  seconds, 
excite  the  respimton-  centre  through  itie  rt-Hex  action  of  the  phrenic 
aerve.    If  the  jaw  i.<5  .set,  the  sann*  result  can  !«■  accompli-shed  by  exerting 
'pressure  wiih  the  lingens  under  tlie  angles  of  the  jaw.     Should  these 
nieasnrps  fail,  re.sort  to  indilmtion  nr  frncheotomy. 

</•)  SpMm  of  the  Tensor  Muscles  of  the  Vocal  Cords;  Apbonia  Spastict; 

Fhoiutoiy  Spasms.     Spa-snt  uf  the  tensor  muscles  i.s  essentially  a  iieuntsis 

from  ovenise  of  the  voice.    The  muscles  are  fatigued  and  fail  to  respond 

to  the  nervous  stimulus  sent  out  from  the  motor  centres  of  the  brain; 

^^Ihev  arc;  tirwl  and  irritated  by  a  I(K'k!  nr-cnnuilatiiiti  of  the  tiixins  fn>m 

^■^ulty  metabolism.    Writer's  and  telegraplier's  cramp  are  siuiilar  afTec- 

^"tions. 

S^ptomji. — Spa.sm  of  Ihe  ten.sor  muscles  is  characterize<]  by  sudden 
onset  ait  any  moment  during  iipecch.    It  may  come  on  at  the  beginning 
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or  in  the  midst  of  a  sonicncc.  I  linve  seen  cases  in  which  the  speech  vts 
swiltleiily  ahmisl  r.ir  i-nlin-lv  lost  for  simir  iMiiiiilC-.s,  iiflcr  which  il  would 
quickly  clear  up  hihI  remain  mo  for  an  imleiinite  peri<xJ.  'Hie  futivnl 
complains  of  u  roufch.  biirsh  feeling  in  the  lan*nx,  aeeompttiiied  \vf\ 
the  spontaneous  Huw  of  a  few  (ear;  and  !<Iight  L-on^stion  of  the  con* 
jiinctiv.T.  A  drink  of  wiuer  hiisteiis  ilu*  cessation  of  the  spiLi-ins.  'ITic 
conls  lire  tense  niini  api>roxinmte<i  in  the  metliuu  line. 

Trfaimcnl. — The  cases  seen  liy  the  author  have  been  mild,  ftnd  occurred 
only  at  Ion;;  inlen-als.  They  nx|nired  nu  special  treatment  other  than 
a  few  niiiiuleN*  rest  of  the  voice  and  a  drink  of  cold  water. 

In  severe  and  ofi-rectirriiip  spastic  uphonia,  prolonf^l  rest  of  the 
voice  is  necessary.  Such  cases  are  usuully  overtaxed,  or  are  aJTeeled 
by  n  s1l;;ht  ^nernl  dehllily,  ami  they  <thould,  in  addition  to  prolon^'cd 
rest  away  from  the  persons  vvttli  whom  Ihey  are  daily  u-ssixnatcd.  Ik*  jiiven 
tonic  or  specific  renietlies  to  correct  the  (lehiUty  or  the  siKx-Ific  di^i-ai 
with  wKirli  each  is  affwied.  To  this  enil  iron,  strychnine,  arsenic 
cathartics,  iodide  nf  putasli,  ejigs,  milk,  etc.,  .shonid  he  (»iven. 

(>)  Spasmodic  Laryngeal  CovLgh  or  Laryngeal  Cliorsa.-  'lliis  cnndiiior 
is  (piite  similar  to  chorea  in  other  parts  of  the  IhkIv,  thou/f|i  it  i»  not 
usually  itHSociatCfl  with  it.  Then*  arc,  however,  synchronons  cnninn'- 
tioiisof  other  respiratory  nni:^cles  wliich  ftn'iii.sii  the  lilast  (if  air  liack  of 
the  coUph,  'ITie  choreic  cough  occurs  nt  freijuent  intenals.  arid  is  a  drr. 
noisy,  re.4piralor\'  explosion  re-semljlin;;  the  yelp  or  Iwrk  of  a  dog.  It 
otTurs  most  often  in  females  jii  jihout  the  age  of  pql>erty.  or  at  the  age  of 
greatest  instahillly  of  the  nen'ons  system.  It  rarely  occurs  during  sle<*| 
lietween  the  iiiterval.s  the  voice  is  clear.  Tlie  v<h'hI  cords  appear  nun 
and  are  closely  approxitnaled  during  the  attacks. 

Trmimrni. — The  cough  is  due  in  an  hysterical  temperament  or  1 
lack  of  balance  of  the  nenuu.s  system  at  or  about  the  iigt?  of  puberty.  ; 
little  can  he  done  to  improve  it.  .\  sea  voyage  or  an  outdoor  life  will  a<l<l 
tone  to  tlie  .fy.stein,  aitd  thus  tend  to  cheek  the  reenrrence  of  the  attark.<i. 
Tonics  and  swlatives  may  al-«)  he  administered.  The  chilil  ,'ihoulrl  !«• 
taken  from  school  and  sent  to  the  couiitri*,  or  in  sonw  way  kepi  nutiloor 
Fresh  air  and  sunshine  will  do  more  for  these  eases  lliuii  any  other  nii 
nf  treatment. 

NEtTRALOIA   OT  THE  LARYNX 

True  neuralgia  is  rare,  and  w  characterized  by  pniu  without  a  vi* 
cause.  Similar  pain  may  l>c  causeii  by  malaria,  gout,  rbeumultsm, 
pressure  from  some  tumor  or  swelling,  epipharvngiiis.  and  angina  of 
the  pharynx.  It  is  obvious,  therefore,  thiii  the  foregoing  diseases  should 
be  e\c-lude<i  before  making  a  diagniisis  of  neuralgia. 

Treatment. — 'i'he  treatment  of  a  inic  neuralgia  Is  .sueecs-ifully  accoi 
pti!^ed  with  pheuacelin,  gr.  v  to  x,  everv  three  hours,  also  with  cannabS 
indica,  aconite,  and  morphine,  which  should  be  administered  until  ihi 
pnnluce  their  physiological  eir«-ts.    Though  c<H-)iiiie.  if  spnuywl  into  the 
throat,  aiTords  immediute  relief,  it  is  nut  to  be  reeomuieuded  because 
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fural^ir  patients  ea.sily  aL-<|iiire  the  c'o(*aiiie  }ial)it.     Alenthol  affords 
'relief.     Cold  ur  hut  a];plicatiotis  to  the  neck  also  prove  grateful  to  these 

fiicnts. 
If  the  pain  U  due  Lo  pout,  rheumalisui.  miliaria,  or  pressure  of  a  liiinor 
agland,  ireatmt'tii  apprnpriaic  to  ilie.Hc  conditions  .shouM  he  instituted. 


MOGIPHONIA 


Mogiphonia  is  chanirtprii!«l  by  a  diffirulty  in  maintaininf;  the  tension 
of  llio  vtK'al  cords  whUc  sm'^iin^.  or  during  font-d  uccentimd'd  .s{>€akiiig. 
In  ordiiiarv  conversation  rut  difHcuHy  is  cxpericncei!. 

Treatment.— 'I 'lie  Inwlmwil  i»  rest.  Overijixalion  beinp:  the  cause, 
otlier  fonris  of  treatment  are  not  indirate<l.  unle^N  die  eomiition  has 
recurreil  often  and  at  frwpient  intenid.'i.  When  this  is  the  east',  tonies, 
ina^isage,  cathartics,  and  eliiuinalive  Ircalmeiit  should  aim  l>e  used. 


V  This  is 


NERVOUS  COUQH 


Tilis  is  a  spasmodic,  croupy.  or  e\'en  musical  Uryn^eal  cough,  for 
which  no  physical  canse can  usually  he  assignefl.  It  ispecuhartonennitie 
iiiiii  vidua  Is  who  present  other  stiKiiiata  of  a  neurosis.  It  is  a  "daytime" 
cough,  which  siiksjdcs  entirely  diiriii;;  sleep,  hut  relnrns  the  foHcwIii^ 
mominp,  often  with  increased  severity.  It  may  lie  a  reflex  di,sliir))ance 
from  a  hyperseii.siljve  an-u  in  the  nose,  tlie  f|)ipiiaryrix.  or  iJic  chest, 
hence  a  carefii!  examination  of  these  {larts  .<4houh)  he  made.  The  sensi- 
tive areas  in  the  nose  and  tlie  epiptiarvTix  may  be  located  by  jrentle 
probe  pressure  without  the  use  of  cocaine.  In  the  nose  Jacob.son's 
tubercle  ni-ar  Ihe  aritcriiir  end  nf  the  middle  titrliiniLleil  body  may  he 
tlie  scat  of  die' sensitive  urea.  When  tliis  is  touthetl  with  the  probe 
it  will  (five  rise  to  the  peculiar  nervous  cough,  pmvidwl.  of  course,  that 
it  is  the  source  of  the  reHex.  lnipaeti*d  cerumen  in  the  external  auilitorj* 
meatus  may  cause  i1.  The  reflex  may  also  have  its  origin  in  the  ^nistro- 
iniestinnl  Iniet. 

Treatment. — .\s  most  cases  are  due  to  a  true  neurosis  rather  than  to 
Some  physical  lesion,  the  Irealinent  must  be  of  a  tonie  and  .sedative 
character.  Sprays  of  iced  lime  water,  or  menthol  in  combinalitJii  with 
camphor,  ffr.  ij  to  an  oimee  of  liqiiiil  pelrohirum,  etc..  may  he  used  to 
relie\'e  (lie  laryngeal  irritations.  Antispasmcalics  aixl  sedatives,  a.s 
aconite,  cannabis  imiica,  and  the  bromides,  may  be  given  internally  to 
allay  the  spasms  and  the  local  irritation. 


LAB7KGEAL  APOPLEXY 


SjTQonyms. — I  jir-ngeid  vertigo;  laryngeal  syncope;  bronchial  syncope; 
>mplctc  glottic  spasm  in  the  adult. 
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DISEASES  OF  TUB  LARYNX 


Iiarrn^rcal  upoplcxy  is  characterized  by  a  transient  irritarion  unil 
burning  sensation  in  the  lower  [>art  nt  ihe  throat,  follower]  hy  a  fit  o( 
cout;)>iiig,  dinitiess  of  vision,  di/./.inrj^s,  ami  iin»insc'imiiiiies.s,  Uic  patiral 
fallirij;  to  the  floor.    The  face  may  Ijc  either  congested  or  pale. 

The  dLjCiuse  is  a  neurosis  afTecting  the  coiinli nation  of  the  respiratm^r 
centres  and  the  nerves  of  llie  larynx.  It  is  rare.  *11ie  attacks  may  last 
but  a  few  seconds,  when  the  s|)a-ini.s  cease  and  the  mind  liccomes  clwr 
again.     Tiicy  may  ret-iir  at  iiilenols  of  a  few  weeks. 

Etiology.— The  disease  is  ehieHy  found  among  llie  well-to-do  artd  ihosei 
leadin^f  fteiientarj'  iive-s.  ihou^Hi  one  eu.se  is  rejairtwJ  a.s  otvurring  in  a 
sailor  ( Whalan).  Cletrhell  reported  77  eases  raii|;ing  in  ape  from  seven- 
teen lo  aeventy-scven  years.  All  but  four  were  uialea.  Kheumati.snii 
and  gout  are  ocx^asioiially  associated  with  it.  Xeurastlienia  is  a  ratlK 
con.stant  factor.  Ix>ca]  inHammatorv*  disease  of  the  bronehi.  ihe  pharynxj 
an^l  the  larynx  is  eiminionly  present,  and  may  lie  an  im|Kir1ant  eansalive' 
agent.  l.eiiiiDx  Hrowne  reported  -i  eases  in  u-bich  there  wa,s  varix  al 
the  base  of  llie  tonj^ne. 

Among  the  excitiiiji  <-auses  may  Ik-  named  wurry  from  strenuou! 
business  or  siM'ial  enmiilions.  and  either  pliysieal  or  mental  overwork. 
A  pinch  of  snulf  or  other  irritating  sulwitance  inhaled  into  Ihe  iaryi 
and  the  bronchi  may  bring  <in  iin  attarlc. 

SymptomR. — The  face  is  usunlly  Mnshed.  though   it  may  lie  pale. 
A  deep  breath  i«  taken,  foIUjwed  by  laryngeal  .-^pasni.     There  ma^j- 
epileptifonri  convulsions,  and  the  .sw|ueinv  ends  in  a  few  moments  hi 
a  return  lo  conseiousne.s.s.    .\f(er  the  attack  all  «ign.s  of  tlie  disea.se  di^^ 
appear.     'I'he  disea.se  is  elinlcaliv  like  apoplexy  with  a  laryngeal  aura 
and  laryngeal  spa.sm,  the  latter  iMiing  cfmlinued  long  enougli  to  produc 
unconsciou-siieAS.    Such  spasms  are  likely  to  occur  in  neurasthenia  and^ 
in  tabes.     Other  .signs  nf  neura-sthenia,  e]>ile[Ksy,  atid  (al»es  should  be 
sou;,'h(  fur  before  pronouneiii;/  the  ease  one  of  latyngeal  apijplexy. 

Treatment.     'I  he  ireaiment  .should  be  addr^-.-isWi  lo  the  correction 
aliinentarv'  and  hepatli-  di-sonlers  and  to  the  rugidatioii  »f  llip  excretaiy 
organs  of  the  body.    Tonics  and  anti-Spasinodies  may  be  given  lo  tune 
and  Irantjuilli/e  Ihe  nervous  .system.     L{>cal  lesions,  if  present,  should 
receive  apprupriate  treatment.      For  in.stHiK-e,   bronchitis  is  the   nios) 
common  eonnjiiiitant  disease,  and  po-ssibly  has  i»nied)ing  to  do  with  itai^ 
causation.     It  sliould.  therefore,  be  treated  by  the  administration  of 
4  grains  of  Itiilide  of  potn.s.siTim  in  a  gla.'w  of  water  after  each  meal  fort 
.several  weeks  or  niotilh.s.     H_v  relieving  die  associalnl  diseases  of  Um 
upper  respiratory  tract,  the  laryngeal  spasms  and  the  sj-nc-opc  are  some- 
liuies  entirely  relieved. 


FAAALTSE3  OF  THE  INTRINSIC  MUSCLES  OF  THE  LABTNZ 

It  is  difficult  lo  make  a  classificalicm  of  the  paralyses  of  tite  larvngral 
muscles  in  such  a  way  as  to  have  it  coincide  with  clinical  oksenation. 
The  intrinsic  muscles  are  supplied  by  branches  of  the  right  and  the  lefl 
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Paralysis  of  the  ixtrissic  muscles  of  tub  laryxx     su 

pneiimugiLstric  or  vagus  iier\'4a.  It  will  be  remembered  that  tliese  nerves 
nnvc  Uieir  <>rif.'iii  near  llie  tiuiliaii  ftirifiw  i>enf-iit)i  llie  Hoor  of  the  fourth 
vt'diricle.  Two  motor  hmiH-hes,  the  ^u|)e^iu^  laniigea.1  and  the  recurrent 
or  inferior  lamijjeal,  are  given  off  f mm  each  vngiis  to  tlie  Inrvnx.  The 
superior  lar^-n^^etil  also  supplie-s  .seti-SHtioii  tu  Um  whole  laryngeal  mucous 
membrane. 

By  reference  to  Fij;.  315.  it  will  be  seen  that  the  superior  Iari.Tij;eaI 
supples  onlv  one  pair  of  the  intrinsic  nmsclcs  of  the  larjnx.  the  crieo- 
ihyroidei.  These  muscles  are  tensors  of  the  viK'a!  eor<ls,  hence  the  wavy 
outline  uf  the  cords  {Vig.  •iW*)  in  .superior  lar^'ugeal  paralysis. 


Fw.  aifi 


A.C 


Srhcniaof  Itw  n*rv«*u(q>ly  at  iheinlritwic  muwrlntiif  th«  iBryM:  P.  tlw  piununaKaMric  nnrva: 
ft,  morMCtl  l«ryncral  ■"•rva;  S.l^,  outwriur  luyi^aat  nanB;  A.C..  aiytvrioid  ciitUtko*"-.  T,  thyioid 
«nTill«(»;  ('.  tiitoia  i>«nilu«:  A.  iitt«farrta<wt<l«iw  niuaole:  C^.P..  cnoo-aryunoideua  i>aatieu> 
muacb;  C'A.L..  crico-arylcpnMtiM  Inl^nli*  mManla;  T.A.t..  rriitilkyraiiM  tnlomi  niiudeK. 

The  recurrent  or  inferior  larinj^enl  nerves  .supply  all  the  other  intrinsic 
niu.<(rles  of  the  larj-nx,  namely,  the  iirftenouleus,  the  crico-arytenoidei 
pcwtiei.  the  crico-an'tcnoidei  latenile.'^,  and  the  internal  tensors  of  the 
vocal  cords. 

If  the  lesion  involves  all  the  fibers  of  ilie  left  recurrent  lan-ngeal  ner\*e, 
there  ii  lutul  purulysis  of  all  tjie  lunseles  uf  Uie  left  !tide  of  the  larynx 


Digitized  oy 


.oogle 


DISEASES  OF  TUE  LARYNX 


Via  air, 


except  the  criootli^vniidfus  (cxtrrnal  tensor).    'Hie  same  is  true  of  iV 
right  side  (Fig.  310).     If  llie  lesion  inv4)lves  only  a  smnll  hraiwh  of  vl* 
left  ret-iirreiit,  one  uiuwlc  alone  may  I>l'  involved,  say  tliv  vrUtt-Hryicn^'^- 
deus  posticus.    TIum  muscle  i*  an  atMnc-tur,  henee  there  ivouM  be    Uir 
complete  aiiduclinn  of  rhe  anterior  two-thirds  of  the  vocal  cord  on     tii« 
left  -side,  while  the  opposite  cord  would  slij;hliy  encrtiach  bi'voml      the 
median  line.     The  adiluction  of  (he  jH».sIeri(»r  tliini   is  rontroUtnl     Viy 
the  arj'tenoideus,  hence,  litis  latiscle  iH'iii^  iinafrectetl.  closure  in    '•liat 
region  h  complete.    Single  muscles  are  rarely  atfccted  except  in  d  5fvh. 
theria  and  other  local  inHaminations  of  the  lar^iLx,  and  in  liy.si^L^ria, 
It  is  always  a  (juestioi]  wheti  a  single  muscle  1$  afTecled,  cxcefjiiii);       one 
of  ihc  cricntliyroidci.  as  to  whether  the  lesion  is  in  a  ner\-c  twig  i:^  r  Jn 
the  imisi'le  iu^elf.     Influninuitory  infiltnitioii  luay  inhibit  die  nene  '^^i* 

supplyirig  a  certain  muscle,  or  the  inR  Tu». 
tion  niay  ciiu.se  a  nicclianical  iHifricr  to  tl,f 
pro|KT  motion  of  the  iuu»cle.      Ilysleriray 
panilysis  is.  of  coiirs**,  not  a  true  par«f_i-.sf^ 
I'unilysis  of  involuntary  iinisclt^  uauuSv 
has  its  origin  in  a  lesion  of  the  mediilU 
oldongiUa  or  the  .'fiiiial  ninl.     lAwiori*  uf 
the  ccrehml   cortex,   on   the  other  liand* 
cause  central  mralystK  of  volinilari'  innlioii. 
In  milking  a  diagno?i?>  In  ihisrluss  of  ciL<ic5* 
aphasia  must  be  disiinrtlv  scpanittil  fnin:* 
aphonia;  the  same  is  tnic  in  cimjiidfrinLiT 
iheetiologj-,    Kraus,  in  ISS4,  demonslniU-" J 
that  stimulation  of  the  gyrus  prcfmntoli^- 
in  the  lower  animaLs  prDdnce<t  u  contnw— "^ 
tion,  or  muscular  movements,  of  the  lanrnx, 
the  pharytt\,  and  the  palate.    .*M'fnim  "ud^^^ 
Horsley  fully  suhstaniialcd  the  findings  of  Knius  by  a  long  series  of*^ 
experiirient.s  on  tlie  lower  animals. 

Irritation  of  one  of  the  external  borders  of  the  rc-Ktifomi  InmIics 
diires  unilateral  a(hIuction  of  (he  viM-;d  4-nrd.s.     BiiUwr  lesion,-.  usuhIIv 
pi-odiice  iiniUilcnd  paralysis,  but  many  cases  of  unilateral  jwmilysi.s  ai 
also  causi'd  l)y  lesions  in  the  medulla. 

laryngeal  paralyses  arc  .seldom  brought  alxiut  by  tumors  of  thi 
mejhilla  or  the  pons.  (lottstcin  thoroughly  reviewed  this  as[K,'cl  of  ihtrr:^^ 
(luc-ition.  and  refers  to  severjil  cases  of  glioma  and  one  of  amnn,sni  oW'  -^ 
the  basilar  artcr}'.  A  bulbar  lesion  causing  htryngeal  paralysis  usuallu^ig' 
involves  llic  dorsal  motor  nucleus  of  the  pncumogastric,  which  lie*  nea^c^  '" 
the  median  furrow,  and  is  beneath  the  Moor  of  the  fourth  ventricle'    Ii^^"' 


PoraJyiui  of  thff  iTii-othyrai'lpi, 
Th*  iMiIji  niiiK^Ini  ril  Ibc  lnrjri4\  Miit- 
pUnf  hjr  the  ■iiprriar  liirynsaBl.  All 
Ui>  other  intriniic  muaolM  ol  tlw 
brynx  are  iiiippliRi  liy  Umi  mrUT- 
tent  Uuxiwt*al  lum-oB. 


■  [->linc«r.  AnaloRiy  ol  CMiltvl  Ntrroai  Syitoin  ol  .Vaa.  CkicUdi  Imwlalion  fram  Ulk  jilwi    ■» 
•ibtuin,  p.  37R.  ■■>)'■: 

"W9  htvv  liuniwl.  thnn,  Ivn  rnirbl  (or  Uw  vniun.  a  VMlroJ  «•«.  wUe)l  tmu  lU  pmJUmi  tis  I 
pirnlnnsAtton of  tb*  v««tr.il  kora)  nnd  from  thr  appMnum  ol  lu cdb  (tikMhii»)iif  »ii)t  aala i^tImkIow 
pamitm  'lirvtijr  iii<<)  llir  iwnv>  it  malar;  api]  n  ittmml  an*,  wtiioh.  Ijrlag  In  lb*  {nuloMcallnn  of  cJir 
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laryngeal  paralysis  the  abdiicLars  arc  ustially  the  first,  perhaps  the  only, 
miiM-lc-^t  aHectwl  :is  a  n-siilt  of  a  cciitnilor  ii  |>criphenil  lesion,  wlule  in 
hyslcrical  aplionia  tlie  adductors  are  atrecled. 

Tumors,  iruuiiialisnis,  ami  othi-r  lesions  at  tlic  l>ase  of  the  skull  p.\e 
rise  to  laryngeal  paralysis  liy  inipHcatiiig  Hie  Ininks  of  the  pneiinio- 
pastries.  Ic  is  ofU-n  difiicull  to  ditTercntiate  lliese  eonditions  fnmi  UnlUnr 
lesioU5t  as  they  frequently  involve  the  facial,  the  p]o,s.s(>pIiaryiigeul,  tlie 
acuslinis,  the  spinal  ac(T.s.sr)n-,  also  olher  branches  of  the  pnenniogastrics 
besitiea  the  ]an'nf;caLs,  de{H-ni]in^  npon  the  extent  of  the  lesion.  11ie 
portion  of  the  pncuniognstric  which  ties  in  the  neck  (usually  the  Inuik 
ami  the  recurrent  laryngeal  after  it  winds  uronnd  the  large  vessels  in  the 
thorax,  travelling  hack  along  ihe  cso[iliagiiii  to  the  Ijm'iix)  i»  very  often 
the  seat  of  tJie  lesion  can.sirig  the  laryngeal  ymralysis.  Among  the  lesions 
in  this  IfH-ality  causing  jmralysis  of  the  nen-es  just  mentionwl  are  en- 
larged glands,  tmunintisms  <\\\€^  Ir.  wnunds  in  operating,  goitres,  aneu- 
rysms, lueiliHslinal  tunifirs,  luniors  of  the  c-sophagiis  aial  the  phurynx, 
pleurisy,  sei>liosis  of  ihe  eervieal  vertebra",  tuberculosis  of  the  apices  of 
the  lungs,  ami  even  petncardHis. 

Lark'ngeni  pandysis  may  \)v  the  very  first  and  for  a  long  time  the  only 
sin^iiticant  indiciitiim  of  nii  nneur)"sm  of  the  arch  of  the  aorta.  Often 
no  palpable  miMui  for  lhe])amly.si.sean  heascertaineil.  and  then  recuurse 
must  i)e  had  to  a  tentative  diagmwis  of  a  simple  neuriti??.  'Hie  rare 
raflC'S  of  [Miralysis  of  iiiilividiial  muscles  nnisl  Ik-  ascrihwl  to  lesions  of 
tlieir  respective  nene  twigs,  (»r  (u  an  involvement  of  the  muscular  struc- 
ture itself.  Paralysis  nf  the  al>iluctnrs  is  now  and  then  due  (o  iranmatisni 
by  the  pfLSsagc  of  a  iMilusof  foncf  orcoKlilrinlvS  thrtaigh  the  lower  phamix 
into  the  e-sophagiis,  as  the  location  of  the  muscles  is  very  superficial. 
In  jMinilysis  of  the  pneumogastric  nen-e  i\w  to  a  bulbar  lesion  (he  in- 
volvement of  the  ()thcr  ncr\cs  readily  establishes  the  dingaosis.  How- 
ever, an  injur)*  to  the  Iwise  of  the  skull  may  simulate  a  bnllijir  lesion  by 
implicating  se\-eml  nene  trunks  in  addition  to  the  |ineuuioga.slric. 
Jackson,  Proust,  Senator,  ami  Kisenlohr  have  ri'|)orlcd  rases  of  liilatcral 
paralysis  as  being  due  to  bulbar  lesions,  ihoiigh  thev  are  cnniparatively 
rare.  There  is  no  authenticated  case  of  paralysis  of  the  adductors 
alone  from  an  essential  lesion.  Occasionally  a  btdbar  lesion  produces 
hiluteral  paralysis,  in  which  instan^t;  the  aUluctors  alone  are  usually 
involved:  more  often  the  paralysis  is  unilateral,  though  not  so  often  as 
vrhen  due  to  other  leidans. 


t PARALYSIS  PROM   DISEASE  OR  INJURY  OP  THE   SUPERIOR 
LARYNGEAL  NERVE;  PARALYSIS  OF  THE  EXTERNAL 
k  TENSORS   OF  THE  VOCAL  CORDS 

.So  far  the  only  le.sions  which  have  been  notcil  as  causing  paralysis 
of  the  cricothyroid  muscles  are  liipiitheria,  eidai^J  glands,  and  inflam- 
mation of  the  artvlar  tissue  beneath  the  angle  of  the  jaw.  Typhoid 
fever  may  cause  it.    Paralysis  of  these  muscles  is  extremely  rare. 
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Sjrmptoms. — Anesthesia  of  the  larynx,  ihe  phenomenon  whirfi  vu 
iles4^'ril>eil  umler  iieiirnsts  iif  tfie  larvn\,  is  »  |mtriiiiiutit  ikh]  &i<;iiifi(uiu 
spi][>toni.  The  aiii.'.sthesi»  i>  explained  In-  ihe  fact  that  it  is  the  su|)crii>r 
laryngeal  nerve,  a  branch  of  the  pneiinuv^astrie.  whii-h  Is  ulTerled  Tib 
branch  supplies  the  crlcwlhyroid  nnrK'k's  w-itli  tiiotor  stimulus,  ind 
ihe  whole  nf  the  miifo-sa  with  .sensation.  Whenever,  therefore,  there  is 
aiicslhe-sia  uf  (he  whole  imn'i).s:i  cif  the  larynx,  (he  le.sion  involvea  ihf 
siiperinp  laryngeal  nen-e  fibers,  either  after  thev  leave  tlie  pncuiDogastrir 
or  hiifher  up  in  the  pneuinoga-strie  itself.  A  htw-t>ilehetl  voic«  and 
inability  to  slu^  hiirh  tones  is  eharacteristie  of  this  affliction,  IMiwi  t]i« 
tlivro-epit'Iotlie  and  ihe  arvtetio-epijjlotlie  nniscle.s  are  parah-wil,  lli« 
epiglottis  stands  uprifiht.  henee  the  larynx  eannot  be  cl'KSed,  Beeatisr 
of  thi.s  and  the  attending  aneslhe.sia,  fotwl  often  finds  its  way  iitio  ill* 
larynx  and  u(i[mt  respiratory  tract.  No  warninfr  is  given  the  palienl 
until  the  foofl  reaches  an  area  helcw  the  vocal  cords.  Ilmcc.  pneumonia 
i.s  frwjucnily  a  serious  setiueiKT.  f"<pniplele  bilateral  |iar«ly>js  of  (he 
crifothjToid  inu.scles  I.h  maiiifested  by  the  peculiar  wavy  otiilines  of  lite 
vocal  canls  (  Pig.  ;i]G).  Aeeonlinp  to  K.  MacKenzie.  when  lhi.s  paralyiii 
is  unilateral  the  larytigu»cope  9how.s  one  vocal  cord  on  a  higher  pUne^ 
than  tlio  otiier. 

Dia^osis.— The  peculiar  wa\-y  outline  of  Ihe  via-al  cords  ami  the, 
local  anesthesia  rlcir  up  the  iliapnosis  as  to  tijc  lnmrsmes.'i  and  aph(>niii,j 
and  ilistingidsh  It  as  a.  Lna-  niolur  paralysis  rathf-r  than  a  neumsi>i>rii 
inflaniniat<iry  disease. 

Pro^osis.— Il  is  ver>-  bad   if  there  is  complete  bilateral  paralysl 
but  nut  so  very  grave  when  only  one  cord  is  implicated,    'llie  puiiei 
may  succumb  to  inanition  or  pneumonia.     I<olutr  pneumonia  U  th* 
u.snal  ty])e,  and  casi-s  have  been  M-ccinlert  in  which  ilcalli  from  this  di-sear** 


eiJiild  only  be  aserii^ed  (o  the  pas-saye  of  UkkX  or  other  foreign  substant"^ 
if  the  rt-furreut  laryngeal  nerve  is  involvwl  al  llie  same  tune. 


into  the  traehea  beeause  of  llie  iine.sdie.sia.    The  prognosis  is  vv-TV  Vm 


Treatment.-  Nourishment  bv  the  esophageal  lube,  galvanism,  siryi 
nine,  and  general  toiiies  are  indicated. 


PAfiALTSES  OF  THE  RECimRENT  OR  INFERIOR  LARTNOSAL 
BRANCH  OF  THE  PNEnMOOASTRIC  NERVE 


All  the  intiitnie  musele;s  of  the  larynx  except  the  cricoth\Toidei 
supplied  with  motor  stimulus  by  the  recurrent  lar\'ngeal  nerxes. 
cnco-arv'terioidci  {Kisriei  are  abductors  <>f  the  vocal  cords  and  thereft*-  -^ 
Diuscle-s  of  rc.spiratil^^l,  m  a  .sense,  aLsu,  of  phonation,  h.s  their  action  ^' 
necessary  to  maintain  the  re«juired  eijuilibrium  uf  the  other  imiscie*  *" 
this  act  and  in  inodnlatitig  Ihe  voice. 

The  recurrent  laryngeal  nene  supjities  motor  stimulus  to  tlie  foUoirintf 
muscles: 
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Recurrent  Urvi^geal     f  ^  ■n>'wirvtenoM.j  laternbs  (aMuctor). 
(inferior  lao^nseal     J  Ant-".-,  .-n-s  ouM....tc.r). 

''  t^'lTivro-aryienoKlei  (intpmal  tensor). 

TTie  superior  lar}'nf:;eal  nene  supples  the  trritothymidei  (externul 
lensi>r*). 

It  is  clear,  fnnii  the  uIkac  analysis,  that  the  recurrent  hirynp-aJ  ner\T 
is  the  chief  motor  supply  To  the  Ur^'iix,  and  that  it  presides  over  both 
adduction  arid  aUluetion  of  the  voeal  cords. 
It  is  oin  ions.  tlH-n,'f<>n.*.  that  when  alt  the  Hbern 
of  Ilie  main  trunks  of  tlie  nx-iirn'iits  are 
affected  there  is  total  paralysis  of  IkiUi  the 
UflHuctor  aiu]  the  alxliictor  niiisele^  of 
the  larynx.  'J'lie  only  iiilrinsic  inu-scles  of  tlic 
larynx  not  aifct-ted  aiv  the  cxlernal  lffn!«ir«, 
the  crii-<)thyroidei,  which  are  supplied  hy  lite 
superior  larynj^al  ner\-e?i.  These  phiy  w 
small  a  [>art  in  the  general  rnovrnienl.<i  of  the 
cords  that  their  action  under  the^e  rlreiiin- 
.itancex  is  practicHlIy  nil.  The  cords,  there- 
fore, assiune  ihe  so-<'jd!ed  catlaveric  iM)'*iti()n 

(Fift,  317).  In  -<tudyinK  (he  various  paralysiw  of  the  recurrent  laryn- 
>Eeal5  I  shall  Hrsi  spenk  of  total  paralysis,  and  follow  with  the  partial 
paralyseJt.  1  mean  hy  the  term  partial  jmralysi-s,  the  paralysis  of  certain 
^'roups  of  muscles  nither  than  an  incomplete  paralysis  of  part  or  all  of 
tlic  muscles  of  tlie  lurj'iix. 


Lurynx  la  quIm  tifeathiiMt  tuid 


COMPLETE  PARALYSIS  OF  BOTH  RECUHItEKT  LAETKOEAL 

NERVES 

Etiology.—  IJy  reference  lo  Fig.  31S,  Ihe  course  and  distribution  of 
the  n\'hi  and  the  left  recurrent  lani-ngeal  branches  from  ihe  pnenmo- 
gH-slrii-s  Is  lllnstraled  in  diajfrnmnnitic  form.  'ITie  left  recurrent  is  given 
off  at  the  level  of  the  transverse  p<irtion  of  the  arch  of  the  aorta,  and 
|>asses  nnder  it.  IlietMT  upwnPtI  in  Ihe  groove  hciwen-n  the  trachea  and 
(lie  e-iophafius  to  the  muscles  of  ihe  larynx.  As  it  reaches  the  lamix  it 
hrcuks  into  «\'eml  twi^.  ihiia  suppKint;  motor  stimulus  lo  all  the  in- 
trinsic uniMes  of  the  left  half  of  the  lamix  exci'|jt  the  cricothyroid, 
which  i^  iiipplirtl  hv  the  sii|)erior  lar\ngeal.  'ITie  left  recurrent  nene  is 
the  one  most  often  atleelod,  on  aciYinnt  of  its  relatinnshi]>  lo  Ihe  arch  of 
the  aorta  and  the  left  subelaviun  arterv.  .Aneurysm  of  the  transverse 
portion  of  the  an-h  of  the  aorta  enures  compression  an<l  neuritis  of  the 
left  recurrent  larvnj.'eal.  and  thus  inhibits  the  motor  impulses  reaching; 
(he  left  half  of  the  larj-nx.  I'nilateral  paralysis  resnlis.  Occasionally 
the  uneur}itni  is  so  larf^  as  tn  ewmaeh  upon  the  structures  on  the 
ri;ihi  side  of  the  chcil.  and  niny  thus  also  cause  compression  and  neuritis 
of  Ihe  right  recurrent,  in  which  event  (he  paralysis  would  be  bilateral. 

VXTtilc  the  right  recurrent  laryngeal  is  not  so  often  involved,  it  is, 
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i-iervcrtheU'Sfi.  so  sitiintefl  with  reference  (o  the  wilnlRvian  artery  and  the 

t«, j>ex  of  the  right  hinp  as  to  In-  wmu'wlun  frif|Ufiilly  thf  sriiirce  of  luryn- 

^«;«'  [iitnilysis.     'Ilic  ri;;li(  n-ciinviit  lu-ne  iti  pveti  off  on  the  level  with 

the  wiU-lavian  artt-rv.  am)  curves  nmunil  tho  laltcr  as  i(  starts  upward 

t«">   *f'c  iarvrix.     Aneiirvsm  of  the  subclavian  may  therefore  cx>mpress  it 

j^nil  cause  ncnritin  mid  consctiiiftU  hin-nfieal  fwiralvsis  of  the  intrinsic 

■n-iuscles  of  tlie  right  half  of  the  larynx.    'I'he  rinht  rwiirrent  nerve  it*  in 

vU)i*v  prtixiiiiity  to  llie  apex  of  the 
'■'"'^'*  ri^ht   ImiK.  and  may  beccitne  in- 

volveKl  in  pleuritic  exudates  and 
adhi'simis  in  this  re^nnn,  and  thnx 
riin.si*  [mriily.sis  of  the  right  half  of 
the  larynx. 

'I'lie  tiie(lia»tiriuni  \s  frecfuendy 
the  ^eat  uf  nialigiiarit  or  other 
gniwtlis  whirh  pi-cs-s  ujHin  one  or 
Imtli  of  the  ret'urrenl  ner\e5.  Kn- 
larfi^ed  ^flamls  of  the  nrrlc.  mnlip- 
iiiiiil  tntttor>  of  iIk'  <'siiph:i^ii.s.  and 
other  growths  in  llie  nci-k  may 
t'uiise  pre.ssiire  and  dt^'neration  of 
one  or  both  pneumopastric  nenies, 
and  produce  iinilatrrnl  or  hilnleral 
parHlysis  of  ilie  larynx.  .S<.'olk>.>ii.s. 
guitre.  anil  fiericunlitis  may  al."*) 
injure  the  recurrent  ner\'es.  <innt- 
inata  are  freipiently  die  soun-e  of 
the  nerve  lesion. 

The  centnil  le-siiins  whirh  <-an.se 

larvngeul    pandysis    are    in     the 

tiKihdla   ohiongnta   or  the  spinal 

eord.     The  exact  ItK-atiun  of  the 

pncLimopastric  nuclei  seems  to  he, 

iieconlin^  to   Kniii.s,  Seiiiont  and 

Ilorsley,  in  the  fiyriis  prefrmitali-s.     Tumort  of  the  niechilla  antl   the 

pons  rnrelv  cause  laryngeal  piimly.sis.     Aiieury.sin  of  the  Im-sihir  artery 

IS  II  km>wn  cause.     Hulhar  lesion:^  causinp  larytigead  pjiralysis  usually 

involve  the  dorsnl   motnr  niic-lcus  of  ihe  pneinnoKjtstric  nerve  whicli 

lies  near  the  niediiin  furrow  litMu-ath  the  tliKir  of  the  ftmrth  ventricle. 

Tumors,  traumatisms,  and  other  lesions  at  the  Imse  of  the  skull  ffWe 
rise  to  laryngeal  jmraly.sis  [>y  iuiplicdlinp  the  tnniks  of  the  pneiinio- 
(ja.siric  nerves.  1 1  is  often  ditliciilt  in  differentiate  these  frv>ni  bulbar 
pandv'*i.i,  as  these  coinlilions  t)fien  involve  the  facial,  the  glos.-^pharyn- 
(jeal.'tlie  aeiislieiis,  the  spinal  accessoi^-,  or  other  branches  of  the 
pneiimogaslric  ner\-e. 

The  nerves  and  their  tilanu'iits  may  W  completely  atropliie<l.  Hie 
remains  of  the  neiirilemnm  have  been  found,  but  fatty  degeneration  is 
the  most  frequent  degenerative  change. 


Sohtmn  tibnwinc  the  kUUoiui  of  the  pr-«M- 

and  vanuvl*  iif  tlm  llinrtit.  Alito  ill*  rttciirt»i>t 
liiryiiKnnI  ikiiil  (uporlor  lAryrtK^ul  hntnctiM  mill 
thwir  I  lint  rill  111  H»i  (<■  t.lin  liitrinniir  i>iij*o1m  ut 
lh«  liirynx.     (8w  PIc-  315.) 
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Symptoms. — The  i^-mptonis,  whether  due  to  lesion  of  the  piieumo- 
jE;a-strip  trunk  or  In  the  recurrent  liLr^'n^eal  lien-e,  lire  very  niiirh  H-Hke, 
'Jlie  voice  is  ilsuuIIv  weak  anti  husky.  The  seTisihility  of  Ihe  inueous 
nienihrane  is  usually  unimpjiini],  niiless  rhe  lesinn  of  the  pnoiimnj|ra«1ric 
trunk  in  tiiiovt'  the  point  wher**  ihe  stipt-riur  liirviij;ral  nerve  is  ;^iven  nif. 
If  holh  j>iieuuKtj;a.^trie  trunks  nr  linrh  reriirrenl  nerves  nrv  injiireil,  the 
vniee  is  aphcrnc,  as  the  ecmls  siaiiil  in  the  eadaverie  position.  IT  the 
recurrent  nerve  on  one  side  only  is  iilfectwl,  llie  vrx-al  eord  on  that  side 
rc^t*  in  the  cHiltiveric  positi<»n,  while  (lie  opj)osite  e<inl  Ini-t  ils  nnmial 
nioveuients.  Indeeil.  it  enenmrlte'^  beyond  tlie  niediaii  hue  iipiui  at- 
leniplerl  phonation,  wliiU-  diiriiif;  firep  i[is[unition  it  is  widely  sepanttetl 
fniui  the  oppfKsile  eon!.  In  oiie-sitled  pHrjilysis  the  position  of  the  aryle- 
noic]  eiirtila;.'e.s  i«.  chiiraetcrislic;  the  arytenoid  carlihigeon  the  iinaH'ectt^l 
side  overlaps  the  rjppoKile  arytenoiil,  iiiui  is  i-itlier  anterior  or  ])ostpri<ir 
to  it.  Cou^di  is  usually  absent,  and  when  present  is  us'Uully  due  to  an 
irrittttion  of  the  traeheu  by  the  presunn-  of  a  tiitnor  in  the  neek  or  upper 
molia-slinuiii.  Theeou^h  is  like  that  inaiieiirysiu  of  ihenn-li  i^r  the  aorta. 
I  have  seen  a  few  r-aaes  of  aiieurysnial  roiijjh.  and  (hi-v  nrre  (try  unil 
sli^'hdy  harsii  or  hrassy.  One  easr  in  purtteuhir  wiis  free  from  i-oiikIi 
exeepi  in  piihlie  ^allierings  or  other  phiees  likely  to  exeite  the  lieart'.t 
aelion.  Coii(;hin;;  aiid  expeetoratiiij;  are  perforniwl  with  great  <lifiieulty 
in  bilateral  paralysis. 

Dvspnea  is  nhsertt  in  irniliiterni  pjindysis,  hut  mav  he  present  in 
bilatenil  paraly.si.s  in  spite  i>f  the  Uu\  tlnit  Ihe  itjni.s  are  .sepitraled  tn 
the  "eadaverie"  position.  In  the  "eadavcrie'' ptjsttion  (he  eords  stand 
midway  In'tween  adduetinn  nntl  eoniplele  aUlnetion.  They  are  not  us 
widely  separatwl  as  is  usual  in  in.'<pl ration,  hence  the  dyspnea. 

Iti  Some  fjiM's  tin-  pandysi-s  is  partial,  ftiid  the  .tymplMni.-4  are,  therefore, 
et)rrt'.s[Kiii(lin^ly  aicHlifieiJ. 

Sir  relix  Seinon  and  Rosenhark  have  shown  that  the  abductor  uene 
fibers  fleijencmle  earlier  than  the  addnelor  nervr  fibers,  heiu'e  rhe 
alKJuetcir  nnisele  (erico-arylenoideus  ptistieusl  is  panilyzed  earlier  (bun 
the  adduelor  (erieo-aryteuoideus  lalcralisi,  'I'liis  phenoaieiion  is  usuallv 
n-ft-rred  tn  as  ".Senmu's  law,"  If,  therefore,  the  east'  is  .seen  early  the 
akhielors  may  be  paralyzwi.  If.  however,  the  ea.so  is  examinwl  at  a 
later  period,  the  deffeiienition  will  linve  extende*!  to  botli  the  alMliirtor 
and  the  adtluetor  nerve  fibers,  and  the  paraly.sis  will  alTect  IhiIIi  ihe 
alxliielor  and  the  mhliietor  iiuisclt's.  Thi.s  eause-s  the  ao-ealled  ""eadav- 
eric"  position  of  the  v(M-al  itmls. 

Diagnosis. -Hi ta tend  paralysis  of  die  abductor  nen*es  durinfj  fpiiet 
^i•^piratiofl  bears  a  sli^'hl  resiMnbhini'e  to  eoniplele  pandysis.  The  aet 
of  phonalion,  however,  is  jitlende«l  by  thr  adduetion  or  approximation 
of  the  eord.s,  whieli  readily  di.stinjfiiishes  it  from  llic  passivity  of  the 
eadaverir  pnsilion. 

Prognosis.  I  n  view  of  the  serious  nature  of  the  eau»e-s  whieli  pnirluee 
complete  paralvsis  of  one  ur  lx>tli  reeiirrent  hiryii^eal  nerves,  the  progno- 
sis is  jfnive.  in  ease  il  is  due  to  syphilitie  ijuninuila  or  to  the  pressure 
of  euiatf^vd  glands,  die  prognosis  under  appropriate  treatment  is  good. 
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If  «Jiie  to  the  toxemia  of  (liphthmn  or  to  an  ariite  inflammalion,  compWv 
ret'ovcrv  niav  ixTur  in  ii  few  H'wks. 

Troatment.— The  treatment  ilepends  upon  the  <-«u.*>e  of  the  |Miralv"«s 
aixl  the  liiimtion  of  the  .^vniploni.^.     If  enlur^nient  of  the  lh_vn)i<i  giuivV 
is  the  aiuse.  the  ii(Jniini>ilraliitii  of  tliymiii  exlniel  may  diminiiJi  the   siw 
of  the  tumor  hikI  thus  relieve  the  pressure  upon  llio  nerve.     An  u|HTa«h\« 
tumor  rausiu);  pre-s-sure  ujjon   the  trunk  of  the  pneuiunptstrie  or     thr 
rernrrent   lan'njjea!  nen-c  shouUI   he  removed   In  onler  to   relieie^     the 
pressure.     If  (he  nerve  Ini-s  nmh^rfrone  ilt^uerative  fhun<ri'-s.  impr-vire- 
nient  mav  l»f  ^iSi^'lit  iir  may  not  i-esult;  if.  however,  the  nerve  i*i  !*till  hea.  Ithr 
the  piiriitysis  [uiiy  iJisappeair  afier  ihe  opemtion.    hi  aneurysm  of  the    an^j 
of  tlie  aorta  or  of  the  rig!it  suliclavijin,  tlependenec  should  be  pUcwJ  f;i 
the  use  of  loHntiurh>oi<i  in  fmm  5  to  In  p-ahi  <l(Kses  rhree  time--*  ii    War 
Svphihtie  ^uniniata  iiuty  he  treule<l  with  uiercuriul  inuiK-tton.s  aiM^  th^ 
inlenml  aihnini.stnition  of  iodoiuielroiti  in  (insrs  ranpnj;  from  IH  fo^j 
jcraius  three  limes  a  day:  or  the  i<M]iile  of  [Milash  10  to  (iO  prains  iJi/w 
times  a  day.    Tiie  imlonucleoid  is  as  wliable  a  drug  as  tlie  iodide  i»f 
poln.sh,  and  has  the  advantage  of  lieiiif^  tnlenitwl  hy  the  most  siTisili\e 
stoiiiaeh.     It  is  free  from  potash,  having  a  nucleoid  hase.     It  is  ahsori"*^' 
more    reatlily   hy    the   Mood    and    mpidly    satiinites    the    svsteni   ni*^ 
iodine,  wbieh  is  the  aetive  a^'eut  in  liolh  the  itKlide  of  )iota.sh  aw)  ll**-*^ 
iodunueleotd. 

(Jalvanisui  and   faradism  <i)uihiiieil   with  evtenial   nia.ssH(;e  over  \\^^ 
laryngeal    rej;iou    may   itierease   the   eirciilatioii    aiu)    nutrition   of  t^"^', 
ntrophierl  innscles.     Strychiiine  is  idso  a  vahiahle  remedy,  t^ecsuae         ^ 
im-reases  the  ner\'e  enerp'  and  lone  of  the  mu.scles.  ^_ 

If  the  paralysis  is  <lue  to  diphtheria  or  one  of  Uie  exanthemata,  const    '-^ 
tutional  remedies,  a-^  stryiliiiine,  iron,  and  the  hitter  tonies.  should  It   *  _ 
fjiveu  to  huihl  up  the  waiiiiijr  and  depleteil  lell  euerfQ-.     Kliminati^^- 
remedies,  to  stimulate  the  excretory  powers  of  the  intestinal,  the  kidneys     --  . 
the  liver,  and  tJie  skin,  should  Iwpvcn  to  clear  the  toxins  fmin  the  hlix***^^^'*'^ 
and   the  lymph. 

'lYiu-hcotiimy  may  liecome  neeessHiy  in  a  ease  of  .severe  ilyspnea. 


ri. 


UNILATERAL  PARALYSIS  OF  THE  RECURREHT  LARYNGEAL 

NERVE 

Etiology.— T'uihiteral    paralysis  ..f  one-half  of  the  intrinsic  musel^''-^ 
of  the  la^yn^  ih  (|uite  fominon,  as  eiieh  niT\-e  traverses  a  long  and  lir  •  '  " 
interrupted  course  hefore  it  gives  off  the  terminal  twigs  to  the  musrU*'^' 
of  the  larynx.     'Ilii-  left  n-eiirifiit  is  jjiven  off  fmm  the  jitifU»ioj.'a'*tr-*  *"* 
ner^cuna  level  with  the  transverse  porti^m  of  the  arch  of  the  aorta  amin  «  •-' 
which  it  cur\'es  i  Kig.  'MK)  and  passes  upwanl  in  iheprcHive  l)etwtnMi  tl#  *    '' 
trarhea  and  the  esophagus  to  the  larynx.    Anenr^-.sm  of  the  Iransver-*  '^ 
portion  of  the  arch  of  the  aorta  eompresses  it  and  causes  de^mejnti'  ^  ^^ 
changes  and  eonsecinent  larynj.'ea!  paralysi.s.     Tumors  of  the  meilij»^^*''* 
tiinmi  and  of  the  neck  or  enli«rj.'nl  glan<ls  of  the  ueek  may  n>mpre*=^^^'' 
and  injure  ii.     'i'he  njjht  recurrent  nerve  is  jpven  off  from  the  ri|r^^/ 
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jneumogastric  on  a  Ie\*el  wilii  the  ri^hl  suln-lavian  arten-.  aroiMKl  which 

I'unes  in  close  CMiitaci  with  ihe  apex  uf  the  rij^ht  Uing.     Arieun-«ai 

of  the  righi  aiiJu'Liviuii  cause.'*  compmssioii  mid  cle^enenilion  of  the  right 

recurrent  lur\  iifjesil  ner\e.  ami  [wiralysis  results.     IMeiintif  inflammation 

rand  adhesions  at  tlie  a|>t*x  of  ihe  hinj;  may  involve  ihe  ri;;hl  rcciirrent  and 
in.se  lan'ngcal  iiaralysis  upon  that  side.    Malij^iam-y  of  the  esophagus 
)r  other  prowlh,  or  iuflammatorr  swelling,  may  involve  eitlier  the  rifiht 
>r  left  re<'iirren(  laryngejd  nene  iirid  prtMhnV  unilateral  paralysis. 

S3nnptOin3. — The  symploms  inclmle  hoar.senf.v*  or  even  aphonia  at 

the  liej^'inning  of  Ihe  paralysis.     Ijiler.  the  unaffected  cord  conipensiilcs 

jr  the  loss  of  motion  on  (he  ajrecte<l  side,  and  the  aphonia  or  lumr.sene-ss 

is  improvcfl.    Dyspnea  Ls  alxsent.    'l'!ic  lar%'njjcal  imape  show.<  the  vwal 

t>n\  on  the  affen-led  side  in  the  "cadavcrii-"  [xisitian.  L  e.,  half-way 

.•(ween  atldnction  and  al»di»-tion,  while  the  niiaffected  c-onl  perfomis 

)ih  addiiclioti  and  aljduction  withcuit  resiniint     'I'he  epigloltiJ)  may 

leviale  from  the  median  hue. 

Prognosis. — 'I'he  pn)p)osis  depends  n|xin   the  r'aiisc.     If  due  lo  a 
transient  inflammation  or  e.Mnlate,  it  is  px)d  under  appropriate  treat- 
ment    If  due  to  syphilis,  the  propno-sis  is  good  if  the  case  is  properly 
treated.    If  due  U)  -some  inenrahlc  diseaxe.  the  prognosis  is  eorrespond- 
ingly  nrrave.     If  dvspnea  is  present,  tlie  progiuwis  is  nmre  grave. 
H     Treatment- — \Vhen  practicahk'.  (real  the  disease  ciitising  the  paralysis 
Hb>  ill  postdiphtlierilie  or  postexanthematie  and  ?<yphil)lic  affections.   If 
H^  incurable  disease,  as  careinoma  or  sarcoma   of  the  nierliastinum, 
^^he  i^sophagns,  or  the  larynx,  is  the  cau.se  of  the  paralysi.s.  trral  the 
distressing  symptoni.i  as  lliey  arise.      If  the  ihyniid  gland  is  eularfted, 

I  give  lhyroi<l  extra<-t.  or  perfcinn  thyroidectomy  if  the  extract  fails. 


LAKTNOEAL  PAAALTSIS  FROM  LESIONS   OF  THE  MEDULLA  AND 
THE  NUCLEI  OF  THE  SPINAL  ACCESSORY  NERVE 


I 


Laryngeal  paralysis  from  disease  or  injnr\-  of  the  medulla  oblongata 
arui  the  nuclei  of  the  accesson*  portion  of  the  spinal  ai.tTs.s(jry  is  character- 
Red  by  paralysis  of  all  the  intrinsii-  imisc-les  of  the  laryii.\  on  the  si4le 
in%olvcd,  or  if  only  a  few  filaments  are  invofvefl  there  n-ill  be  paralysis 
f  only  one  or  at  most  two  inu.s<'!es  of  the  lHr\-nx.    ]t  Is  still  further  char- 

ten::e»I  by  the  paralysis  of  certain  nius<lcs,  extrinsic  to  ihc  larynx, 
hir-li  are  supplied  bv  ner\'es  fntving  their  nrigiii  in  the  immediate  vicinity 
of  ihe  motor  nucleus  of  the  pneuniugjistric.  Thus  there  may  be  pure- 
ly hs  of  the  facial,  iheacusticus,  nrof  thenenesleading  to  the  extremities. 

Pathology. — laryngeal  paralysis  due  to  a  central  lesion  i^  dependent 
pon  the  involvement  of  the  spinal  accessory  rr>ots.  fmin  which  .stmic  of 

e  filH-rs  of  the  pneuniogastric  nerves  arise  in  the  floor  of  the  fimrth 
ventricle.  Tliere  must  he  a  lesion  in  the  me<hil]ary  or  nen'e  n:»uls  supply- 
ing die  larj'nx.  Syphilis,  locomotor  ataxia,  pmgressive  bulbar  paraly.sis. 
multiple  sclerosis,  and  tumors  of  the  neck  and  the  brain  comj)rise  the 

ief  morbid  analomv  of  central  paraly.sis  of  the  larynx. 
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litis  on  the  symptom  umipiex  of  nil 
iiMiiUlv  ail  HSMx-iutoil  purulysis  uf  the 


Diagnosis.— The  diajjnosis 
tiie  ncn-eH  involved.     'I'lien-  is  ^ 

nerves  supplying  the  UHi|tiie,  ihe  palale.  and  Uie  fam)  luusdea,  i*r  of  llic 
nerves  oF  j)ii<Jilii)n,  or  of  the  exlreuiilies.     Other  ref^ions  supplied  hv 
tlie  nceessory  nwit   may  l>e  paralyzed.     All  the  intrinsic  must-li-s  of  the 
larynx  may  iV  paralyzwl,  or  only  a  part  of  thorn,  tle^jeitdin^  on  whethwr- 
all  or  only  a  few  of  the  lihers  from  the  motor  piieuituipixirie  niideus  ai  ' 
di'icastxi. 

Prognosis. — 'I'he   pro^msis  is  nearly  always  very  prove,  and  even 
when  Itie  disease  is  due  to  syphilis  it  should  lye  ^'uarded.  though  undec. 
anlisyphilttir  trejilment  improveineni  may  lie  ex|)cclcd. 

Treatment,  'rhetrentnienl  should  bevariefl  loniei^tUtesyniptoinalic 
indicafion.s,  If  syphilis  is  present,  the  ioflonitcleoid  or  the  i<Mlidp  of 
potash  should  he  given  in  larj^- <lo.s(w.  If  a  malij^'nant  grtjwih  is  (he  cans*.', 
treat  the  unfavorable  syinplonis  as  they  arise.  ]f  inarke<J  dyspnea  is 
present  from  paralysis  of  the  ahduetors  on  both  sides,  either  intubation 
or  tracheotomy  should  be  performed. 


BILATERAL    ABDUCTOR    PARALYSIS 

Etiology. — The  eaii>ies  of   bihiteral  alwhictor  paralysis  of  the  _ 

niU'^cipsare  syphilis,  nirtliastinal  tumors,  ancim'sin,  and  enlarged  inediaa* 
tinal  lymphatic  glands.    Neurasthenia  is  alsu  a  eau-si:  uf  the  pamlysisw 


Flo.   31fl 


PtO.  330 


ly. 


iat«riii  uid  of  ih*  tuyiMioldAua. 


FDritico  rrf   ii I.    .-).>,  HQlliiiic  «  hick* 

pitcbxl  tunv  anil  ia  tUxtocior  parklyvto. 


Symptoms.— Tlie  symptoms  have  been  so  admtrahly  riven  by  N.  L. 
Wilson  in  an  artiele  read  liefore  the  Aincriean  l.arynpoiopcal,  Uhitio- 
logieal,  and  Otulopeal  Soeiely.  in  I'.JIX),  that  I  will  rpiole  him; 

"The  patient  gave  a  rentole  liisiory  of  syphilis,  and  was  someu-hat 
addicrted  to  aleitlml;  has  had  a  few  attacks  of  dyspnea,  e-speiially  al 
night,  for  the  past  eight  months.  Voice  only  sli^tly  husky,  inspinttion 
a  little  noi.sy,  and  expiration  soundless.  Oeeasionally  had  hea<lachf 
Ophthaluioscope  showe<i  nothing'  abnormal.      Heart  and  lungs  noriut 
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urine,  aral  and  dear,  sp«-ific  Kravilj^-  \K)%).  There  was  no  albumin  or 
su^r.  The  liirvn^osropic  evamimitiiiii  showixl  the  epiglottis  (o  lie 
iKirriuil,  iiuiifiiis  uii-tiilintm-  of  tlif  lan*nx  noniml,  ttie  votjii  cotxIs  while, 
with  a  suiall  slh  IM-Iwtfij  ihcui  during;  inspiration.  'Phi-  left  vot-al  band 
wa.s  iiniiioviible  in  llie  median  line;  the  right  moved  sJi^'litlv."  (Kig.  32().) 
llie  patient  was  warned  of  IheiJanger  of  sudden  denlh  from  dyspnea, 
bill  refused  to  be  Irnchcotoniiy-ed.  Three  iiiontlis  later  be  died  stiddenlv 
frotu  <lys])iiea. 


Fi.1     .1?l 


-UA 


Ihyro-Brj-triKtMlM  inlnni  aiii) 
td  lb*  nrjrivooldnw. 


Fir,,    122 


l«iiokl«l  inUrbt. 


»"lo.   333 


J, 


biUt«nU  poralyn*  Af  lb* 
BrytctiakM. 


riD.   324 
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Fm.  SM 


IllUii-Ira  of  lll>!  Uo'iii.  It 
abfi  clinwn  the  punition  of 
Um  cunl*  in  dvcp  i(ij;>iniMin. 


Piirul>'«»  of  Ihe  iid'liiciDra 
and  ito'i<^i>i>>i)<^><B. 


Pathology.— When  due  to  R\-pliilis.  the  disease  may  affect  the  ab(hi(ti>r 
mnvie.'i.  the  peripheral  iier^-eHlanienls  of  llie  rit-rirrenl  nerves,  the  iiiT\e 
trunk,  or  the  nietbilla.  When  due  to  nictiia-'liuid  tuMiors,  jineurvsm,  ur 
enlarged  glands,  the  recurrent  trunk  is  pressed  upon,  causing  atrophy 
or  other  degenerative  changes  in  its  nen  e  Hliers.  When  due  to  neunis- 
thenia,  fbc  Row  of  the  ner\ous  impulst\<>  tbnmgh  the  recurrent  ner\'D 
an*  tnhilitted. 

Prognosis. — ^^Ie  cases  of  pamlysis  due  to  neurasthenia  genendly 
ver,  though  death  may  occur.     \\"hcn  die  paralysis  is  due  to  oilier 
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causes,  more  than  half  of  the  patients  die.    When  operated  upon,  more 
than  two-thirds  recover.     In  the  syphilitic  cases  the  administration  o! 
the  iodides  and  mercury  sometimes  effects  a  cure.    When  due  to  medi- 
astinal tumors,  aneurysm,  and  enlarged  glands,  it  may  be  necessary-  to 
remove  a  portion  of  the  vocal  cords  pending  the  consideration  of  the 
operation  or  otlier  treatment  of  the  mediastinal  disease. 

Treatment. — The  faradic  and  galvanic  currents  have  been  used,  and 
in  but  few  cases  with  success.  Antisyphilitic  treatment  has  proved  of 
value  in  a  number  of  cases.  Surgical  treatment  should  be  early  recom- 
mended, as  procrastination  may  lead  to  a  fatal  issue. 

Surreal  Treatment. — 'l^ree  methods  of  procedure  are  available, 
namely:  (a)  Tracheotomy,  (b)  intubation,  and  (c)  laryngofissure  and  the 
removal  of  a  part  or  all  of  the  vocal  bands. 

Tracheotomy  is  usually  preferable,  as  it  affords  the  least  inconvenience 
to  the  patient  and  is  onlinarily  easily  performed.  The  cyanosis,  conges- 
tion, and  edema  of  the  tissues  which  sometimes  complicate  the  case 
(A.  G.  Hoot)  may,  however,  render  this  procedure  difficult  to  perform. 
(See  Tracheotomy.) 

Intubation  may  be  performed  for  the  temporary  relief  of  the  dyspnea. 
It  is  not  suitable  for  permanent  relief,  as  the  tube  may  be  coughed  up, 
and  its  use  is  uncomfortable  to  the  patient. 

Laryngofissure  and  the  removal  of  a  portion  or  all  of  the  vocal  cords 
may  be  practised  if  the  tracheotomy  tube  is  objected  to.  After  this 
operation  the  vocal  functions  are  sometimes  gradually  resumed.  (See 
Laryngofissure.) 
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THE  SINGIXG  VOICK 

The  range  of  the  avera(»e  voice  is  from  two  to  two  end  one-half 
octuveji.  ullliuiif;li  nianv  sinficrs  emlimi-i'  Llirit-  Ui  four  iM-taves. 

The  singiiift  voice  Iie^ins  fn»ni  ihe  iliinJ  tu  the  sLvth  year,  and  changes 
but  little  until  pul>erty.  At  this  linie  there  is  a  ^Tcat  change,  espeeially 
in  boys,  in  wlioiu  it  becomes  deeper  vr  lower  in  pitcli.  a.<5uminp  more 
the  i|iiaHiy  of  tiie  voice  of  an  atiuli  male.  There  is  some  change  in  girls* 
voices,  although  it  is  not  so  noticeable  as  in  boys.  The  larynx  hci-onies 
larger,  the  rartlla)»cs  consolidat*-*],  and  the  cords  longer  anrl  thicker. 

The  vocal  organs  slioiilil  rwit  liuve  special  stress  put  ujHjri  lliem  during 
thi-S  tranxilioii  period.  «s  coordination  U  distrihulcil  by  the  rapid  changes 
iu  the  fJiape,  the  sixe,  and  the  position  i)f  tJie  parts  of  the  laryn-X. 

\'oice  production  is  dependent  npon  three  functions  of  the  vocal 
appamtu.4.  Ity  "voca!  apparatus"  is  meant  the  larynx  (primary  source 
of  tone),  the  chest  (source  of  motive  po^^er}.  aial  (he  resonant  diainbers 
of  the  chest  and  the  head. 

U'itliout  the  motive  [mwer  of  (lie  nutgninp  current  of  air  through  the 
laiyriJC  thei«  eould  be  no  vibration  of  the  c-ords,  and  wilhont  the  vibration 
of  the  vocal  cf>rds  am!  the  outgoing  <-i)ri^nt  of  air  through  the  upper 
respiratory  tract  ihertr  conhl  be  no  vibration  or  swondarv  tones  or 
harmoni<.-:«  to  enrich  the  laryngeal  ur  prumir\'  lone.  In  other  uurds,  a 
\"oice.  to  \ie  pleafdng  or  "sympathetic,"  tnnsl  have  nil  the  tpialitie-s  which 
can  l»e  imparted  to  it  by  a  proper  respiratory  act,  a  normal  placement  of 
the  lar)*nx.  and  uninipe»le«l  vibration  of  the  vocal  <-ords;  also  the  richness 
or<|uality  iniparteil  (o  it  by  the  resojumce  chanil.ers  of  the  chest  ami 
the  hea<l. 

Defects  of  the  singing  voice  are,  thcn^fori',  largely  due  to  the  following 
oau-s«*-s: 

(a)  Impn)per  metho<ls  of  breathing. 

(b)  Improper  action  of  the  extriusic  uial  the  iuUiusiu  muscles  uf  the 
larj'nx. 

(c)  Ivocal  diseii.se  of  tlie  larynx. 

{(t)  Faulty  or  imperfect  use  of  the  resoiiam-e  chambers  of  the  hca<l 
and  the  chest. 

The  nose  w  one  of  the  most  important  resonant  chambers,  hem-e 
fliseascN  or  abnormalities  in  this  region  are  especially  pnKluctive  of 
harm  to  the  singing  vnitv.  The  epiphar^'nx.  the  .soft  palate,  the  uvula, 
and  the  toiigne  arc  mLso  largely  concerned  in  voice  pn»dnction.  (Iwiwlhs 
or  tiiM-ascd  conditions  of  the  epipharv'iix.  tlie  soft  palate,  arifl  the  tongue 
are  therefore  potent  factors  iu  defects  of  the  siugiiig  voice.     Enlarged 
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tofiNnn.  fsiMvially  IF  cicatrices  interfere  with  (he  movements  of  the  pillars 

iff  the  faiir-c-s,  mar  the  purity  nf  ihr  tnnr  hikI  iiucrffrc  U'ilh  i'ji  pliwt-inrnt. 

'i*1i4*  AHirir  i."*  tnic  of  ]HMtiiu.sal  ailerxiids.    In  ixiih  instiirit-e^  the  inntiility 

niitl  the  normal  iirtioii  of  ihc  uvula  form  a  nirtain  or  valvr  which  regulate 

llic*  vohinic  un^l  tlic  ilin*(-ti4in  nf  llie  viliraiiii^  air  ciirrciii  rnmi  the  lurynx 

In  its  pii.i:*n(;*'  iliroujjh  the  epiphan*nx  and  the  nn^al  rhaiiil>ers.     It  is 

iinimHarit  that  their  arliun  shoiiM  he  frte  and  iintrHnunellnf.     Hostna^siil 

(ulf'ni'idi  |>ii."ili  the  M)rt  palate  forward  and  downwanl,  while  enlarjjfnl 

mul  (ulliiTt'Ml  lansils  inlerferi'  wilh  its  free  nHivemcnt  in  on  upward  and 

Imckwanj  dln-ctioii  tnwanl  the  posterior  wall  of  Ihe  phannx.    A  vtiicv 

tliiiM  iri'MlilitsI  to.'44-H  itschnrtn.    Notnnly  i5<lh(*qu:ilit%-orlinihFciinpaircHl, 

hill  (he  riiii^jc  isalMimrlailtil.     I  coiiid  <-ltcii)sliuH*es  in  whi<-l)  thcfpialilv 

lull  hei'ii  iinprov'e«l  iind  llie  range  incrt-iLStxi  one  to  three  intervals  hy  (he 

rriiioviLl  iif  the  tonsils.    As  adenoids  are  more  obstructive  in  children, 

llicy  do  not  (jrcatly  affect  the  adult  voice.    <^n  account  of  an  iissiK'inted 

ponliiniinl  cHlarrh  with  adciioitts,  the  sinpng  voire  is  often  ihcrchv  in- 

illni'dy  utrctttil.     PostniLsal  catiirrh  involves  tlie  iKKst superior  siirfuir 

t)f  llic  Noft  |mlatc  and  |>rtHtucc<4  a  laxity  of  the  tissue-^  t-niiiptxsiiiff  it. 

Iiichidinft  the  palatine  niu.'a>les.     Tlicrc  Is  an  increase  in  the  tihnnis 

IIhikc.    Unfi'lhor  with   an    oleum  (slighf)    and   hojyjy  condition   of   the 

limit  It'  lllxTs,    Thcuvnla  isrciiixH  and  often  hanf,'.S(h>wn  until  it  tonchrs 

ihi*  ha.M*  of  the  tongue  or  the  posterior  wall  of  the  phaniix.     This  gives 

rUc  lo  n  lit-klini;  .tensation.  and  i.s  often  u  source  of  annoyance  to  singers 

iind  iitcukcrs, 

'Thi*  (M-c-iciHr  «if  pnhir)i»ed  anil  diseased  tonsils  not  only  interferes  with 
\\\p  lini'M'nlar  ac•(^^  ilv  of  the  soft  jiahilc.  I)nt  canses  a  chronic  cnlaiyenient 
nf  llip  iiiiiciMin  mcuihninc  of  the  epiphar\'nx  and  the  nicsophnmix.  thus 
llllUiiM'nlln^  the  inlarrhul  condition  aJready  mentioned.  A  vcn.-  common 
n^VUiptoni  of  (otiMllar  iliseiise  is  u  sensation  of  a  splinter  nf  wimmI  lodgiil 
III  llic  (liiiMil.  'rhi>  is  a  symptom  uiiich,  so  far  as  1  know,  has  not  here- 
loroi'4'  Ihvm  Htirihiited  tn  this  iinidition.  I  have  often  noted  it,  and 
rruanl  It  nn  siuiiiticMUt  of  cryptic  iiifei'liun. 

liifi'i'lji  (/  ihr  .liHifiufi  iy>i<v  tiuf  tn  iiomiI  diifanfs  arc  chiefly  due  lo 
(lit  htlrrfcivmr  with  the  pnKluction  of  the  harmonics  or  overtones  which 
ul\r  iiindilv  rtinl  charaeter  to  the  voice.  The  Ihjiics  of  i!ic  fact*  are  so 
iNtnittriicIc*!  that  then*  urv  iiiimennis  cavities  <'c)innn  mica  ting  with  the 
IIH'mI  i'hHiii)>t>rM.  'I1ir  li^lne?vs  of  the  bones  makes  them  admirable 
■iiintditi^  Ikkanls  for  the  primurh*  tones  of  the  vocal  conls.  It  lHH-nniL>s 
iippim>nt  n(  intir  that  any  condition  of  the  nusr  which  interfen's  with 
Ihr  phtlwi*  cnlr«iuv  of  th**  <xihtn>n  of  air  into  the  nasal  and  the  8ccess.)ry 
i<H\ilit^H  will  pn^vent  Ihe  vi^r  tAkiii)*  on  the  rich  cpialities  of  lone  which 
iimkr  it  pimsiuj;  to  the  hmiMin  ear. 

I  H'llcction  of  the  st^itum.  tlm-keninj;  of  the  nasal  min-osa  from  chronic 
(>alurriial  inllainnmlion,  jH^ypi,  and  other  nioriiid  processes  interfere 
with  the  nv^umnt  chnml>ers  of  die  head.  'Vho  mucosa  of  the  nose  is 
rplliH'Inl  tlmniiHt  die  noniia)  upcnit^s  into  the  accessory-  sinuses,  and  is 
\wn'  ntfivtixl  hv  caiarriial  or  other  thickening  simultAneously  with  the 
hiVHsion  of  the  nasal  mcmbraiir.    'ihc  opvnirif^  into  the  sinuses  are  more 


4 


Digitized  by 


.ooglc 


or  less  closed  bv  ihe  thtpkeninj;,  and  the  irsonanl  quality  of  the  citvittes 
is  thereby  rlitniiiished.  Moit  iifteii  the  tiiuldle  turliinal  or  a  high  doviii- 
tion  of  the  sepliim  Mtxks  the  iu»se  an<I  afFet-ts  the  resuiianee  of  tlie  voiw. 
Jcnn  de  Heszke  htus  well  said  that  the  uiore  he  studies  the  voice  the 
more  he  is  convinced  it  is  a  <|uestion  of  the  nose.  I  have  for  niuny  years 
been  imprc-sscrl  that  the  chief  Hiann  in  a  piihlic  spoikcr's  voice  is  ini- 
parte<l  to  it  liv  tin-  nasal  rc->i<niai]ce.  If  this  were  lackififj  il  failwl  to  hold 
tiie  attention  of  his  auditors.  I  only  speak  of  lliis  to  enipha-sixe  the  fact 
that  there  is  something;  \ery  attractive  to  the  uverajje  perstHi  in  the  ri'so- 
nam'e  of  na^iml  orifcin.  'Iliere  seems  to  Iw  no  other  €)uality  that  can  take 
its  place.  What  ts  true  in  this  re^jard  of  the  speaking  voice  is  donhly 
true  of  the  sin^jinf;  voice. 

The  mouth  InHuenccs  the  sinjjing  voice  to  a  marked  dejrree,  not  only 
in  motlifying  llie  n'sonani-e,  hut.  mure  parttc-ulHrly,  in  entinciation  and 
articulation.  The  plact-uient  of  the  lonjrite.  its  concave-eonvex  shape. 
■\viih  tiie  lip  elevated  a^inst  the  roof  of  die  moulh,  etc..  m*»dify  the  mn- 
sieHl  (|iiality  of  the  voice,  ilencc.  all  aNtiomial  conditions  of  tlie  (on^ue 
■^Bvhich  interfere  w-illi  its  mnvenients  affect  the  voici'.  If  it  is"tonfrue-tie<l,'* 
^uiherent  to  tlie  antcritir  faucial  pillars,  or  the  j»cnir).hyoplossu.s  niusele  i.s 
too  short,  the  musical  value  of  the  voire  is  impaired.  Hvfiertrophy  nf 
the  tongue  is  oceaaionally  an  iuiptiiidiciit  tu  the  aciiuireuient  of  vocal 
^surelleiK-e. 

The  Lirynx  hnng  the  primary  soirrre  of  tone,  it  is  natural  to  pre.sume 

thiLl  most  <lefecls  of  the  sintdn^;  voice  are  due  to  some  lesion  or  faulty 

»netlui«l  of  usin^'  il.     'J'his  i^  pruliabty  true,  although  it  should  he  re- 

inemiiered  that  many  of  the  laryng(.>al  iivflaiiiDnilioiis  are  indirectly  the 

TT^ult  of  na.sul  dLsciiM;.    C'hn>nic  laryngitis  and,  ui  many  insluiK-tfS,  acute 

lar\-ngitis  are  se(.Yjndar>-  effects  of  chronic  nasal  ohatrnetion  and  calar- 

riuil  sinniiis.     Ilwurrcnt  or  pcrsislt^t  hoarsenes.s  .shoukl.  theri'fore.  lead 

to  a  thorough  inspection  of  llie  na-sal  chaniliers  for  ohslniclion  or  iliseases 

of  the  sinuses.     Hoarseness  is  not  necewwrily  a  sign  of  an  antecwleiil 

nasal  di.seit'te,  as  it  is  al.so  a  pmuiinent  syuiptoni  of  luryngeui  tuhercu- 

losi-s,  cantijr,  etc. 

Papiilomaia  or  other  iaryiujeal  neopiasmii  interfere  with  the  motility 
and  the  adjustment  of  the  vocal  eonis.  ai»i  thus  produce  hojirscness, 
aphonia,  or  ^pa^ni  of  the  mus^k-s  of  the  larynx.  Mnrhid  growths  in  this 
region  sln)ukl  be  remo\ed  uith  great  care  and  with  tlue  regard  to  the 
functional  inlegritv  i«f  the  vr>enl  apparatus.  Ai^kwanl  or  aggre.s.sive 
surgery  might  forever  Imnish  the  |Kt.'*sihUity  of  a  musical  caniT.  or 
tven  a  voice  for  ordiuarj-  stK-ia!  purpose*. 

.\ny  i>f  the  various  forms  of  luri'ngiid  pandysis  deserilMvl  in  the  pmions 
chapter  will,  of  course,  impair  or  entirely  dcstniy  the  singing  voice. 

Methods  of  Breathing.  Defects  of  the  Sin^f  Voice  Dae  to  Improper 
Methodi  of  BreaUung.  To  ohlaiu  the  purest  and  richest  singing  voice, 
the  method  of  breathing  should  l>c  cari'-fiilly  cullivatcd.  The  natural 
method  of  lirrtiihiug  is  n(»t  suitable  for  the  singing  voice  {H.  Cnrlis), 
U  i--*  adapted  to  the  unlinar*'  function  of  oxygenating  the  blood,  !)Ul  1st 
poorly  suited  for  singing.    For  this  purpose  the  respirator)-  acts  should 
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be  done  in  such  a  way  as  to  give  the  most  perfect  control  over  the  expire 
lory  current,  and  at  the  Ramo  lime  nmiiiiuin  the  same  <|Uality  or  tone 
i»r  the  voice  ihiriii^'  the  varying  stages  of  the  act. 

In  onlcr  to  ohiaiii  llie  most  pfr/ert  contrnl  of  (he  expiratori'  current  of 
air  for  arlinlic  purponeK,  llie  n^piniton,-  iui'IIiikI  .should  W  .such  a.*)  will 
^ve  the  greatejil  chest  capacity,  as  well  as  full  i-uiitrul  over  the  emission 
of  thf  air  for  phoiialon.'  puqmses. 

■"ITie  (fitalUt/  ur  llnifrre  is  best  maintained  tliroughout  all  the  r^^ers 
hy  such  a  method  as  will  keep  the  nj)i»er  portion  of  the  thorax  in  a  fixed 
pottition. 

The  rontrvi  of  the  eTpirattrry  cumrcl  for  artistic  purposes  is  8  complex 
cnonlinKlion  of  llic  tnnsck's  of  llie  diest  \v»lls  (scaieni  and  intercijslals), 
ifie  diaphragm,  the  atnlominal  wall-'*,  and  ihe  lan-tix.  The  singer  should 
not,  however,  lie  made  conscious  of  the  part  the  lar)*nx  plays  in  tliis 
capacity,  as  this  would  lead  to  an  undue  tension  of  the  lar^'ngeal  muscles. 
Nothing  conid  l>c  mf>re  damaging  to  flic  ((UidJty  of  the  voire  than  this. 
In  fiu-t.  tlu-  Inrvtix  hii-s  liirt  an  iiirmitcsinial  muscidar  fniiction  in  voice 
proiluctiaii.  'i'lic  singer  should  be  rnude  to  understand  dearly  that 
only  when  the  lurj-ngeal  musi-les  are  at  "ease"  can  the  voice  churm 
the  listener.  The  audilury  nerve  should  only  he  conscious  of  c|uality. 
richne-i-s,  sweetness,  fnhu'ss.  splen<l(<r,  iintiniitcd  reserve,  and  nil  the 
emotions  (hat  ]nake  the  irnier  self  a  free  spirit,  Iravelliug  through  the 
World  of  ennotiled  thought  and  imagination.  The  most  heautlful  song, 
when  corning  fnini  an  ovcrten.se  larynx,  culls  attention  to  the  material, 
tin*  siugtT,  as  opposed  to  (lie  L'thereal,  the  sung,  thus  defeating  the 
purjioscs  t»f  iiriistic  singing. 

]  have  thus  di;,'rp.ssed  at  this  point  in  order  to  emphasize  the  imnor- 
lancr,  imj'i-ciil,  llir  abstJute  necessity,  of  maintaining  a  proper  poise  of  the 
larv'n^al  inn.scli's  during  the  artistic  activity  of  the  exjnnUory  current 
of  air  with  which  t)ie  singing  voice  is  produced. 

Th«  Inferior  Costal  Type.  'I'he  rheitl  rnvili/  is  conical  in  shape,  with 
the  apex  at  the  lop.  It  may  be  increa.seil  in  all  its  diunieters  during  the 
in.spirhlorv*  act  hy  the  action  of  the  scnleni,  the  iiitercostals,  and  the 
iliaphnigmatic  muscles.  All  the.sc  muscles  should,  therefore,  he  used  lo 
fill  die  lungs  to  their  greatest  capacity.  The  inferior  interco-'ital>i  and 
the  dliiplimgrn  are  especially  ini[Ktrtant  fur  this  purpose,  heuiv  it  is 
usually  spoken  of  as  the  inferior  costal  type.  I'he  upward  and  out- 
wanl  inoveinciil  is  chlellv  <f>nlined  to  the  rihs  and  the  sternum  below 
the  -iLvth  rib.  The  lUiwnwani  umvcinent  uf  (he  diaphragm  puslies  the 
alMloniiiial  visceni  with  it,  and  thus  lends  to  increase  the  abdominal 
tonve.\ity.  The  experience  of  the  great  arli.sts  has  shown  that  the  lower 
portion  of  the  abdominal  walls  should  not  he  allowed  to  partiHpate  in 
this  distention,  a.s  the  perfect  control  of  (he  expirators-  current  is  therel>y 
hindered.  The  Inwcr  portion  of  the  aUloininal  wall  .shotihl,  therefore, 
he  relracteil.  while  the  upper  portion  is  allowed  to  di.siend. 

The  upper  che-'^l  wall  should  be  inaintaine<l  in  the  position  it  assumes 
ilunng  dei'p  inspiration.  That  is.  during  expiration  it  should  remain 
fixed  in  the  position  assuiiml  <luriiig  deep  inspiration.    In  Uits  way  the 
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resonance  impurted  to  ihe  voice  b^v  the  thoracic  cavity  is  increased  and 
maiiitaincil  nf  the  same  (luallty  ihpoiiphonl  all  the  rej^isters  of  llie  voice. 
Failure  thus  to  fix  tlie  upper  <'hest  wall  will  result  iu  the  voice  taking 
vamng  tonal  qualities  a-s  it  passes  fmtn  one  re^stpr  to  another.  I  have 
hninl  siiifjers  whose  voicfs  were  rich  in  {[ualitv  in  the  itiitldli:  regiHier, 
Imt  in  passinj;  into  (he  upper  or  the  lower  rcyi-Sler,  assimie*!  an  entirely 
ililTerent  qniilitv.  TIiIm  chanjje  is  not  always  due  lo  ii  failure  to  i\\  the 
upper  chest  wall  as  described,  as  it  may  also  arise  from  improper  place- 
ment nf  the  soft  palate.  Xe\'ertheless,  it  is  important  thiii  thi*  npper 
wall  of  the  thorax  should  be  niuintnined  in  the  position  assumed  during 
deep  inspiration. 

The  inferior  costal  or  artistic  lypt^!  of  breathing  may  he  analyzed  as 
followti: 

(o)  It  is  chiefly  performed  by  the  inferior  p<)rtion  of  Ihe  chest  walls  and 
the  diaphriijrnt. 

(i)  Tlie  upper  alxlominnl  walls  also  participate  in  the  outwanl  expan- 
sion. 

((■)  The  inferior  abdominal  walls  are  maintained  in  a  retracted  position 
during  inspiration  and  eNpiratioii. 

ill)  The  upper  client  walls  are  inalntaiiK-d   ihrtMiy^lioul   inspiration 
and  expiration  in  the  position  assumed  during  deep  inspiration. 
The  etTecLs  simght  for  ore: 
(e)  'ITie  greatest  chest  capacity. 
(/)  PerfiTt  contn.lI  of  (he  expiratory  air  current. 
{y)  A  maintenance  of  tlie  same  resonanl  quality  thruugluKit  all  llie 
registers. 

Factors  Which  Infiuence  the  Voice.— Deviation  from  the  foregnlng 
type  of  breathing  during  llu-  act  of  singing  arc  dctrinicntiil  to  llio  arli-tic 
(pialitirs  of  the  voice.  It  is  Inn*  that  some  (»f  llic  giratest  arlists  dn  not 
Use  lliis  inelho«l  of  respiration.  \\\mt  their  voices  uould  have  been 
had  thev  nse<i  this  methtxl  can  only  he  coujwiureil.  'J'herc  are  so  many 
rlenienls  entering  into  the  con][K)sition  of  a  great  artist,  that  a  fault  in 
one  direction  may  he  ohsonrcd  or  compensiited  for  in  other  ways.  For 
instance,  an  artist  may  use  .superinr  costal  lireathing  and  overcome 
in  a  large  measure  any  defect  of  the  voice  resulting  tlu-refroni  by  the 
brillianc\'  of  vocal  execution  or  by  the  Iran.s^-cndcnl  spiritual  or  mental 
conception  which  <ioniirnite»  the  mind  and  die  boiJv  during  the  singing. 
There  is  no  shad(»w  of  doubt  iis  to  the  tninsfonniiig  power  of  an  exalted 
or  overmastering  conception  of  the  part  being  renclereil.  'I'his  alone  does 
not  make  one  a  great  artist.  The  physical  nie<'hanism  whereby  this  con- 
ception in  expres.siii,  shonhl  be  S4)  coflrdinatcd  and  adjusted  as  to  not 
detract  (n>m  its  full  e\pression. 

The  Vocal  Resonators.  -  'I'he  voice,  tike  musical  insirnments.  has  its 
i^uundin^'  l>(i;ini.  The  5[>undin^'  Ixianl  of  die  piano  Hiid  the  violtn  are 
familiar  to  nil.  If  the  string  of  a  violin  were  stretched  upon  a  heavy  slab 
of  marljle  (he  tone  given  ofl'  would  be  weak  ami  disagn-ealde.  It  would 
Jock  the  overtone*  or  harmonics  which  make  il  rich  and  grateful  to  the 
ear.    Tlie  same  string  when  adjusted  on  a  violin  gives  forth  a  tone  of 
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(jreal  sweetness  «n<1  power,  as  the  souikHiijl;  IwNin)  adds  numerous  (»■«■■ 
itJiu's  lo  Ihc  fiiiiiliinit'iifa!  tone  of  llit*  siritij*.     Thi-  fumiameiital  toni 
prttioiuiimtfs  while  tlic  harmonics  cauniinate  in  such  u  way  as  to  give  ^.^ 
"color"   or  timbre. 

Wliat  is  true  of  the  violin  string;  is  also  true  of  the  vocal  PoHs.    11^ 

fiitulainental  tone  is  wc;ik  and  thin,  hut  i(  h  rnnVhed  bv  iho  hiirmonic —  _,,^ 

of  the  re,soiuiiiw  chanihcrs  of  ihc  c-lu'sl  anil  ihi"  ht-wiL 

Tlie  resonance  chambers  (Sdiunlitig  boanl)  of  the  head  are:  (a)  '1 
ventrirutar  pouches;  (6)  the  pharj'nx;  (c)  the  epipharvnx;  (d)  the  na; 
(f)  the  accessory  nasii!  cavities;  and  (/)  the  fiiuiith. 

The  resonance  from  the  chest  lias  l>een  refern'<l  lo  uikUt  Methods 
Itcspii-atioti. 

The  ventricular  pouches  do  not.  perhaps.  |>la_v  an  important  role  ^- 

llie  prodnclion  of  overtones.    'Ilie  pharynx  (inchidiiif,'  the  epiphans-^^  -^. 
eoiniuunicales  willi  (he  inoulli  ami  llic  |M).steric)r  iiares.    'Hie  soft  jmiI  a^»_fp 
acis  us  a  valve  or  eurluin  which  rej»uliiles  ihe  amount  of  the  vibraL  «  '^b' 
eurreiil  of  air  ^oing  la  the  no-si;  and  mouth.     In  this  way  ihe  c|Utk.  I  f  fr 
of  the  resonance  is  re;jiilnle(J  lo  suit  the  musical  expression  at  the  sinjj^E?/ 
The  soft  palate  is.  therefore,  an  important  part  of  the  vocal  apf»ara<«_«x 
If  it  is  cloviite*!  apiinst  Ihc  (lostcrior  w-ill  of  ihc  phamtx.  the  \\*i^r 
as-^iimes  a  pivuliiir*  and  obji*ctioHablc  ([uahly  known  na  IhrmUinr^*.       n 
(■(Hiditioii  al-**)  aasistcd  by  the  elevation  of  the  posterior  j>»rtion  of  l#^e 
loiiirue  ( H,   Curtis'!. 

The  soft  palate  is  prolonjiwl  downward  in  two  pairs  of  folds  kfio*^'*'^ 
as  the  pi!I;ir?i  ipalalim'  arches)  of  the  fariccs. 

The  anterior  iiillar  contains  the  iMilato^dossu.s  (pIassopalatii>e)  uiiisd^^^"   * 
while  the  posterior  pillar  embraces  Ihe  palatopliarytigeus  ( pharyogcX^-"^'^ 
palatine").     They  assinl   in  the  nuKlulalion  of  the  voice  by  coonlinaliii,  ^^^\ 
with  ifie  movfinents  of  llu'  soft  pulute.     Ttie  funclion  of  the  uvula  i-^* 
not  well  understood. 

The/ajiRio/  tou.sih  He  helween  the  pillars,  and  when  cnlar^l  or  di 
eased,  affei-t  iheir  rnoliltty  and  impair  (he  voice.     They  often  la^-oiin^  * 
adherent  to  the  sinus  tonsillaris  iin<l  llius  verj*  materially  interfere  will-"  * 
ihcir  ai-tiiiri.      I  Iiavi-  no  lu>ilHncy  in  indorsing  the  iipinioin»f  Sir  Murn'll    ' 
A(acken/,ie.  I!.  Curtis  and  others  who  advocate  their  removal  in  adult*" 
when  they  jjive  rise  to  the  sU<(litest  tnaihle.     Curtis  snys  their  exisiem 
ill  the  adult  is  imneeessarv*.  as  they  .serve  no  good  pur|>o.*ie.     When 
rt^niemher  that  in  childhood   they  are  cnmpiKserl  of  lvm])hatic  lissiie^ 
lo  meet  the  exij^enrii-.s  of  tlie  infectious  fevers  to  whidi  <'hildhc.KPd  is  ».er 
.susceptilile.  and  that  in  adulthood  they  are  usually  fibrous  frv>m  Tvpeatefff 
and  li>ri(i-tui)titme«l  inflamniation  av  irritation,  it  is  easy  to  untlentiinctf 
why  du'V  no  louffcr  .scn-e  any  n.seful  purjKise. 

[f  the  pillars  are  ndhcR-tit  to  the  tonsils,  they  should  lie  fn^e*].  and  \ 
most  instatiees  this  should  Ik-  follnwed  by  wmplete  ablation  of  tlii 
tonsils.  (See  Operations  of  the  Tonsils.)  The  immediate  effect  of  thei 
removal  is  sometimes  detrimental  to  the  voit-e.  After  a  few  wtvks  thi 
passes  away  aitd  the  voice  hejjins  to  show  Ihe  value  of  the  pnK:e.lurf..- 
Ai  first  the  loowned  pillars  may  rela-x  and  fail  to  perform  their  musculaKT' 


«» 


Digitized  by  VjOOQIC 


THR  sfsarf^a  voice 


529 


flinetinn.  After  a  few  weeks  they  bet-oiiie  attiichecl  to  the  fibrous  tissue 
formerl  in  the  sinus  tonsillans,  jiiid  j>crfi»rni  Uifir  fiiric'tidris  \n  n  much 
bflt<T  ttmiiiiff  than  l»'r<)ri*  (lie  ItnKsillwttniiy.  Sir  Mnrn-ll  Markfnzie 
says  he  lias  never  seen  any  other  than  beneficial  effects  (o  ihe  voice 
follow  their  removal. 

The  pharynx  w  supplied  with  nuiiierous  lymphatic  timsses.  espet-ially 
npar  its  vault  uik)  ulonp  the  lateral  walls.  'I'he  eiitarfjemnit  of  the 
lyinphatie  tissue  in  tJie  vault  is  eriiiiiiionly  known  as  fxistiiami!  ufiriiiiid.t, 
while  that  alr<n(;  the  hilerjil  walls  cif  the  plmrynx  is  callci"!  pharifnt/fus 
Uy^Timpkicu  lntrruli:f.  When  the  .sciLttertfl  nui».ses  over  the  posterior 
wall  of  the  pharynx  are  diseased  and  enlarged,  the  condition  is  known 
under  various  nunies  as  follicular  phHrynf^itls,  j;ranular  pharj'iigitis,  or 
"flerfjynieu'.t  wre  llimat." 

Adrtinidx  lire  not  coinninnlv  present  in  adults,  nlthouffh  th{'y  may  he. 
Many  children,  however,  have  marked  defects  of  die  voice  fnmi  their 
presence.  The  nynnanrc  i.s  interfered  with  hy  the  obstniction  in  the 
e|>ipharynKeal  -spaee  and  die  entriuici-  It)  (he  nares.  'V\\i'  .Hnft  palate  is 
Cr<iudeil  foruaitl  and  (lowiiward  liv  them.  The  voice  has  a  dead  or  so- 
called  "na-sal"  (|unlily,  which  in  iTidily  is  an  tdi.sence  of  nasal  resonan<'<', 
III  other  wonls.  the  nasal  cliambers  arc  the  chief  resonators  oF  the  voice. 
It  is  obvious,  then,  thai  adenoids  are  an  absolute  hiiidrunce  to  the  •iinpng 
voice,    'i'he  treatment  is  their  complete  removal  (.see  AdcntfiilsJ. 

Ili/pr7lr»iphi(vi  lafcraih  inipnirs  llic  voice  by  pcrpetiuiling  n  chronic 
irritation  and  coii^^cstirm  of  die  parts,  including'  die  Ian,  tix.  'ilie  voice 
betHmies  Inisky  ami  (lie  muscles  uf  llie  laryti.x  tire  upon  slight  or  moderate 
sinijing.     The  li>-pertrophic  (riandnlar  masses  should  l>e  reninvcfl. 

"Cfrrff  If  wen's  xi/Te  tftriHit."  or  chronic  pharyngitis,  is.  accord  iiijt;  to  Sir 
Morrcll  Slackenzie,  the  most  common  cause  of  trouble  to  sinjfers,  tbe 
voire  becoming  hu.sky  and  tiring  ufain  slight  use.  Just  lieldnd  the  soft 
fMiIalc  Ihe  muscles  uf  (lie  posterior  pliarv'nyeal  wall  contract  in  counjina- 
tion  with  thone  of  ilic  sftfl  palate,  and  jdd  in  chwing  or  con, ■< I ric ring  the 
pharv'iix  at  this  p4)int.  Kc-sonancc  i^.  tlierefore.  in(«li(icrl  by  the  existence 
of  inflammatory  di.seasc  of  the  pharynx,  ns  the  muscles  of  the  pharynx 
and  the  soft  palate  are  edematous  aial  scmiewlmt  restricted  in  (lieir 
movements. 

Chrimir  pharyiigith  \s  accnin[>aiiied  by  a  similar  affection  of  the 
po-sterior  wall  nf  the  soft  palate  iimi  the  uvula.  A  rela.\ed  or  ehiujutcd 
iiruia  is  nearly  ahvay.s  a  sign  of  chronic  cpiphari-ngiti.s.  'Hie  pra<'tice 
of  amputating  the  uvula  under  such  circuiiustances  .-should  not  be  done 
without  first  attempting  lo  cure  the  prct^xisting  pharv-iigitis. 

'i"he  tntifjue  performs  an  imiHirtanl  fnnrtiini  in  regulating  the  reso- 
nance c-huniber  of  the  mouth.  If  there  is  a  shortening  of  the  geniohyo- 
glos.'His  muscle,  or  an  hypertrophy  nf  the  entire  tongue.  (In'.s  riinctidu 
is  iin[wiired.  I  have  fn^pieatly  wen  the  ttingne  adliererit  ijuite  high 
on  the  anterir>r  pillars  of  the  fauces.  This  not  onlv  interferes  wilh  the 
correct  movements  of  the  longiie.  but  with  those  of  the  anterinr  pillars 
also.  In  one  ca-se  of  this  kind,  where  the  lon.sils  had  f»een  completely 
reinovetl  by  cjiutiTy  dissection,  hour.senesw  became  a.  tnaiblesoiiie  factor. 
■M 
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Lhigual  toii.v'h  aiul  rartrogities  sometimes  pive  rise  to  hoarseness  and 
a  weh-Iikt*  feeling  in  the  lan-nx. 

"Toiigutvtie"  ijilerfenvs  with  the  [>ro[»cr  [M.-rformaiiee  of  the  ^lossiil 
fimctitin,  espeeiallv  in  nrtirnliitiun. 

The  absence  of  some  of  the  front  teeth,  or  even  marked  irrcffiUariii/  of 
the  same,  im^ht  alao  interfere  with  resonance  and  articulation  in  dining. 

('left  pnJafr  (eiitier  hard  or  atfl)  ivr)uld,  for  ohvious  rcnsons,  interfere 
witli  Ixith  resimaijce  and  articulation. 

The  Nasal  Chambers. — -As  thc-ic  arc  the  chief  rewjnators  or  sounding 
lioard.s  of  the  voice,  hpccijil  altrnUcin  slioiikl  he  ilinrled  to  their  comll- 
lion  in  searching  for  ilefects  of  the  singing  voice.  This  is  of  speeial 
im]x>rlance  in  view  of  the  fact  tliitt  many  phurvngeal  and  hirj'ii^eal 
aEfec'tinns  are  caiiswl  hy  preexiatiiif;  diMjrders  of  the  nose. 

'ITie  nose  is  divifkn!  inin  two  (■a\'ities  hy  ihe  ruisal  .sepLiini,  anc!  these 
cavities  utv  slill  fiirdier  partially  divided  hy  the  turhinated  Uxiies. 
The  lateral  walls  of  the  nara  arc  in  commnnication  w-iih  numerous 
air  cells  or  sinuses  which  coinmunicaty  with  the  nasal  chanila'rs.  Aliove 
the  nose  they  open  into  the  frontal  siimsf.H,  while  (H)s(cri(»rly  they  o|>c[i 
into  the  sphenoidal  .^imise.s.  Thus  the  Imnes  of  the  face  fonu  numepoiis 
iMiny  ehamhers  which  make  up  the  chief  .sounding  board  of  tlie  Vixnil 
apparatus.  At  lea.st  it  i.-»  this  portion  of  the  n-sonance  apparatii.s  that 
gives  the  voice  its  synipathelic  and  attractive  (|ualily.  I  would  nut  iiiiiii^ 
mize  t}ie  itaportaiK-e  of  tlie  ehest  and  other  refinance  chanihers,  hut  I 
would  einphasine  the  import;tnce  of  tlie  re.sonance  clianihcrsof  the  nose. 

Defects  of  the  Singing  Voice  trom  Improper  Methoda  of  Respiration.  — 
While  (here  eaii  Ije  no  ut-ll-dcliiifil  Hn;dy.sis  ijf  the  defects  due  lo  improper 
medimis  of  hrcalhin*;,  (licrc  ran,  iicvcrihctes.s.  he  a  classification  which 
will  emphasize  the  iinderlyijig  pnnci|>h*-H.  'Ilie  following  is  given  for 
this  purpose  rather  than  to  rntalogne  n  series  of  defects; 

(n)  Superior  eosla.1  breathing  does  not  u.se  the  entire  thoracic  capicitv, 
hence  the  vnii-e  docs  not  possess  the  rc-scn-e  force  and  the  eveiilv  sus- 
tained ouality  nft'orded  hy  the  infirhr  mstiil  ttffu-  of  hrenlkiiiff. 

{b)  1  ne  Same  may  be  said  of  the  alKloniinal  type  of  breathing  with 
even  greater  empha-sis,  The  resonance  is  less  pronounced  than  in  either 
tlie  superior  or  llie  inferior  costal  type,  while  the  coiitrni  of  the  expinitory 
breath  is  jerky.  The  voice  is  thereby  rcnderwl  uneven  ami  less  sym- 
pathetic in  ijuality. 

(c)  On  iic(Ymnt  of  the  greater  difficulty  in  controlling  tlie  expiratorv 
breath,  the  extrin.'^ic  und  the  intrinsic  tnii.sch-s  of  the  larynx  are  put  upon 
a  tension  in  an  invohuitary  attempt  to  compea^atc  for  Ihe  lessene*!  «.i>ntnjl 
of  the  ihonicic  and  the  alMloininnl  muscles.  This  at  once  impairs  the 
artistic  nualilies  of  the  voice  and  in  some  eases  aliiRxst  destroys  its  sin^ 
ing  qualities.  The  voice  becomes  rough,  metallic,  unsympathetic,  and 
forced.  The  laryngeal  muscles  tire  easily,  ami  prolonged  singing  is  an 
iuijKissibility.  There  is  a  feeling  as  of  a  web  mctoss  the  cords.  Frctjiient 
inelfectital  attempts  arc  made  to  clear  die  throat. 

The  foregoing  .symptoms  luay  he  present  in  so  slif^t  a  degree  as  to 
esi-ape  notice,  or  ihcy  may  be  so  severe  as  lo  ruin  the  voice. 
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Tlic  superior  costal  or  artistic  type  of  hri*athiiijj.  if  iritplli;»enily  tintl 
faitlifully  practisKl,  will  avoid  these  difficulties  atnl  add  inatfrially  to  tile 
[Hiwer  jHut  Htlrafltve  i]iialitifs  iiF  the  sin^'iii;*  voice. 

Defects  of  the  Sin^g  Voice  Due  to  Tone  BUndaess. — J.  Moinit-Blcver 
has  ealleti  iinentifiii  to  u  ccjtKliliiini  of  ihe  lienring  centres  of  the  brain 
wbich  is  neither  a  disease  nor  a  defei-t,  but  Ls  tjie  re-sull  of  inutl^nliou 
or  hick  of  training.  For  irstance.  some  hear  an  orchestra  as  a  wliole. 
while  others  distinguish  the  lone  nf  each  iristruiiiciit;  still  others  <li.s- 
tiujEiii'ih  the  exact  niiisiial  ([irality  of  cjhIi  insfriinienl.  'I'lie  differeni-e 
is  not  HO  much  in  the  inechuiii.sni  of  heariiij,'  as  it  is  in  tin-  tniinlng  whicli 
Uie  brain  centres  have  received.  One.  through  a  love  of  niiisic.  seeks 
for  the  finer  r|n!ilitit«  anti  variations,  while  iiimtlier  en.simllv  ret-eivcs 
only  the  most  general  impressions  fmrn  niii.sic.  In  the  first  place,  there 
is  enf^T,  expoftnnt  attention,  while  in  die  latter  then'  is  an  imiifl'erent, 
]>a.ssive  attetilion.  It  cannot  be  said  that  one  tuLs  u  grxid  ear  and  the 
other  a  |xx>r  ear.  Each  may  have  etiually  gtx>d  ears,  or  the  one  hearing 
the  less  may  have  the  Iwtter.  One,  however,  has  a  cullivaled  bruin 
centre,  which  eimbles  him  to  distinguish  tones  and  ijualitics  lunudiccd 
by  the  other.  Suilnbic  training  of  ntef-hanicaliy  perfect  ■"eai-s  which 
hear  not,"  and  "wtr.s  tliat  hear  and  liear  not,"  would  rapidly  convert 
them  into  highly  disfriminating  organs  «if  hearing. 

We  often  iie«r  the  n-niark.  "I  do  nol  .sing  because  I  have  no  car  for 
nuisic."  In  oilier  wopIs.  he  sing!<  poorly  betimse  he  has  not  e<liieatcd 
the  Sfwidle<l  ear  to  a  full  appreciation  of  ninsical  inten-als,  rhythm,  ami 
the  other  (piafities  wliicli  make  nntsir*  .so  alfraclive.  His  belief  is  that 
his  ears  are  defective  as  to  uiusicul  matters,  M'bile  Ibe  o[»|Ki.'<ite  may 
be  true.  The  whole  matter  may  be  snniined  up  in  the  statcnienl  that 
\xh  "cars"  have  not  been  e<hicate<l. 

J.  Moinit-ll lever  n-fers  to  i\lr.  Kvar.s'  work  as  sui>erintemlenl  of 
singing  in  the  Londmi  schtHjls.  where  he  has  ;WH),tKH*  pupils  inuler  liis 
direi-tion.  In  no  iirstarn-e  uf  oh.'slinale  inability  tu  di-^tiiiguish  one  sound 
fniin  anollicr  fias  he  faibn]  tu  wlntate  llicin  to  npjii-ccinte  such  di.4linc- 
tions.  'I'bis  fact  issignin<'aiit.  and  slioiikl  encourage  those  interested  in 
(be  cultivation  of  the  voice  to  give  more  attention  to  the  exact  cffucation 
of  the  "ear." 

Treatment,  -t  will  here  briefly  outline  the  niclliod  of  procedure  used 
by  M.  hnclicmin.  dini-tnr  n.f  luiisic  in  the  asylnms  of  Puns: 

"M.  Pudiemici,  setting  aside  all  i<leas  of  notations,  coiuuienecs  by 
Hnnonslniting  to  the  pupil,  by  means  df  any  musical  inslniment  whatever, 
the  interval  of  a  note  and  thai  of  a  half-note.  When  the  pupil  has  been 
stitficiently  instructi>rl  in  tin-  distint-tioti  of  these  intcn-als,  he  makes  him 
li.<rferi  to  the  interval  nf  a  itole  and  to  that  of  a  major  think  He  next 
niakc:^  him  compare  the  major  thini  with  the  fourth,  and  thussuc-cessively 
nil  the  major  intenals  of  (Fu-  same  octave.  He  rlicn  relurns  to  the  {loiiit 
from  whieh  he  starteil,  iiiid  makes  liini  conipiire  tlie  major  with  the  inin<ir 
intervals.  U'hen  the  pupil  is  aetpiatnlnl  wild  all  the  a.^cemllng  iTitcr\-a]s, 
he  ibcii  re[)eals  all  die  intervals,  but  in  die  descending  scales.  Finally, 
when  the  pupil   has  compared   all   the   inten'als   by  twos  and   twos, 
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M.  nucliemin  nmki»{  him  listen  to  isolated  intenals.  cither  ascendinfr    ot 
dcscendinjf,  at  first  to  those  compriseii  »Hihm  a  sIngU'  ortiivp.  itfterwi».r<d 
Id  those  within  two  octaves.  a,ni\  .su  on."    (J.  Moiiiit-Iilcver.) 

I  have  rwfiillv  trietl  tliis  method  in  a  few  eases  where  the  claim  t^^-us 
made  that  they  "had  no  ear  for  inusie."  with  j^iifying  rtwulls.  'M__'Tie 
i|iitekiiess  vntU  which  they  learned  to  differentiate  belweeu  the  Miri^^>us 
interval's  was  snrpri.sin;j  to  nie.  Beilh  voral  ami  inslni mental  iniL  :^k> 
inchidin^  tlie  orche.stra,  ussiimni  a  new  and  delightful  pluee  in  (fc — ft«ir 
lives.  I  would,  therefore,  urge  that  further  attention  be  given  to  '^-fcij 
part  of  the  subject. 

It  is  nol  within  the  pmvlnee  of  this  work  to  speak  of  methods  of  te^:^ <:>(,. 
injif,  except  in  so  far  ns  they  may  apply  to  tlie  defects  of  the  siiigiiif;  vc.i:»a<.t>, 
I  cannot  refrain,  however,  from  the  remark  tliat.  in  uiy  judgment.       3/. 
Duchemin's  method  ot  procedure  might  be  uaetl  with  greater  ofhan  tj^p. 
in  t>o(h  v(M-»l  and  instninienlal  instruction  as  a  pri'liuiiiian- Iraintiif^  in 
musical  eihication.     Public  school'^,  coitscrvatories  of  tnu-sje,  atvi  prli'*«te 
teachers  might,  with  great  tulvanlage  to  ihcir  students,  follow  tliis  mel/i<rW. 
As  music  is  made  up  of  these  inten-als  arranged  in  varv'ing  rhytii  Mn, 
periods,  and  setpience,  it  is  of  primary  imporljinre  that  the  ear  be  (raim  ^ 
to  Rt'ognize  thenx  readily.    This  is  all  the  more  apparent  when  we  «"*" 
member  that  only  when  sensorv"  impressions  become  intimate  pans       ^ 
one's  experience  can  they  he  rei'xpressed  with  iK>we-r  and  lieauiy.    ^^^ 
"ear"  trained  in  this  way  will  not  only  hear  the  music  of  others  >ik^    7 
a<"ciir!itely,  but  its  possessor  will  be  able  to  render  music  uKire  aivuntt?'^' 
himself.  , 

1  wish  here  to  conader  a  few  of  the  more  common  eoiulilion.H  whk'  " 
impair  the  singing  voice.  ^ 

L(sryn</iti.r  of  a  subacute  or  chronic  type  b  one  of  the  nuKst  freiiuw^^^^ 
derangements  of  the  vocal  apparatus  to  be  found  among  singers.    , — -  ^^ 
renders  the  voice  slightly  rontili  or  hoarse,  and  in  extreme  cases  aphoni^^  "    ^ 
The  impairment  is  not  constant,  hui  comes  and  goes  with  the  changes*  -^^—^^ 
the  weather  or  with  fatigue  and  use  of  the  voice.     Its  tendency  is 
boi-ome  more  and  more  fixe<l  uHth  «irh  recurrence.    The  etiology  nu^* 
be  ctnbrar-cd   in  an  antex-eileitt   na.sal  ihsea.se.  an  improper  use  of  tl " 
laryngeal  apparatus,  or  in  some  general  condition  which  lowers  the  viti- 
energy.     If  it  is  <iue  to  the  first,  the  nose  and  the  epipharyn.x  shouf 
receive  appropriate  attention,  with  a  view  (a  restoring  tlieir  rusptraloi 
functions.     Nasal  ohstnietion,  chronic  .sinuilis,  etc..  should  lie  treait 
ucconJiiig  to  the  d&scriptions  given  elsewhere  in  Oits  work.    'ITie  hoar 
ne-ss  may  be  due  to  an  improper  use  of  ilie  vocal  apparatus;  the  faul 
metheMi  should  lie  detecteil  and  corrected  if  fK>s,sihIe.    Si\  years  agti 
lady  consulted  me  concerning  her  throat,  stating  that  slie  was  a  stude^— -"" 
of  vocal  music,  and  (hat  after  moderate  use  of  llie  voice  she  becar"^^*^ 
slightly  hu.sky,  there  Ijeing  a  .si-n.sation  of  a  web  bver  liie  conK    I'p-  ^"^ 
examination  of  the  nase  and  throat,  I  could  detect  no  appan'nl  cause  F"*^  'y 
the  eondilion.     I  found  her.  howe\er,  to  he  quite  "  high-strung,"  a  w*** 
a»ked  her  to  go  rhrungh  .s<»nie  of  her  exercl-fes  in  my  presence.    It  i*-**-* 
quite  apparent  that  the  whole  nniscular  system,  including  the  Ini^tiX' 
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was  of  a  "  high  tension. "  As  she  was  a  woman  of  culture  and  intelligence, 
I  explained  to  her  the  necessity  of  overcoming  this  overtension,  and 
offered  her  some  suggestions  as  to  how  to  do  it.  She  was  told  to  assume 
a  natural  and  comfortable  position  in  the  chair,  and  to  allow  her  arms, 
including  the  hands,  to  drop  at  her  sides  in  extreme  relaxation.  She 
was  then  to  allow  the  whole  body,  including  the  tongue  and  the  lower 
jaw,  to  participate  in  the  relaxation.  Next  she  was  to  hum  very  softly 
the  note  that  came  naturally  to  her  throat.  After  she  had  gone  through 
with  this  exercise  for  a  few  minutes,  the  vocal  exercise  was  varied  by 
singing  the  tones  within  a  range  of  one-half  octave,  cautioning  her  all 
the  time  to  maintain  extreme  relaxation  of  the  whole  body.  The  exer- 
cises were  gradually  broadened  to  those  she  was  in  the  habit  of  siq^ng, 
the  difference  being  in  her  physical  condition  during  their  production.  In 
a  suiprisingly  short  time  she  thus  trained  the  extrinsic  and  the  intrinsic 
muscles  of  the  larynx  to  a  normal  tension,  which  not  only  caused  the 
hoarseness  to  disappear,  but  resulted  in  a  placement  of  the  larynx  which 
gave  added  richness  to  her  voice.  There  were  poise  and  dignity  in  it, 
which  were  hitherto  undeveloped. 

I  do  riot  mean  to  imply  that  ail  persons  suffering  from  "high  tension" 
can  be  made  to  sing  beautifully,  but  I  do  want  to  say  that  many  singers 
who  become  hoarse  from  overtension  of  the  laryngeal  muscles  may  be 
speedily  and  effectually  relieved  of  the  hoarseness  and  other  tension 
anomalies  of  the  voice  by  suitable  advice  an<l  vocal  exercises.  The 
■manner  of  going  through  with  the  exercises  should  be  emphasized. 

If  the  hoarseness  is  due  to  some  general  Hysttemic  disturbance  which 
results  in  laxity  of  the  cords  or  the  laryngea  mucosa,  remedies  suited  to 
the  case  should  be  given. 
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DEPEfTs  of  speet'h  ntv  liue  io  ft  great  variety  r>f  causes,  most  of  which 
are  exlraliirynjjeai.  Tlie  larynx  U  llie  [(riiuan-  Jmiiix-c  of  s|H>ktMi  tones, 
bui  it  is  not  the  <'oiii|>IHp  vc«-o.I  apparatus.  It  has  Uecti  ciistomarv",  in 
tiimw  past,  to  speak  nf  it  as  the  vot-al  organ,  but  this  eaii  no  Ioii^'lt  Iw 
dciiie  in  strict  confarniEty  to  woll-knou-n  fiwts  oonrcrning  voice  produc- 
tijn.  While  tin-  viliruiitin.s  of  ihr  MM-al  (finis  piiKJure  tlu*  |)ri:iiiiry  lone, 
it  i»  mudi  moiliru-*!  I>y  ihe  chest,  pharvnx.  epiphan'nx,  nasal  ami  attw- 
sorv  chanihprs,  tonjtiie,  luid  the  itioiiili.  TUir  rhanicttT  of  the  tone  is 
als<i  somewhat  depentlcnt  upon  (lit-  rvspiratorv  nioveiiients  of  the  cliest, 
abrloniinal  miisrlfs,  mid  di;iphni;j<n.  I'he  voice  chanjjes  when  there  is 
a  marked  iticrcji-se  In  the  pjiysiolo^^ncu.!  nt'livity  of  other  parts  of  Ihe  IkmIv, 
as  at  piilicrty.  Tills  is  especinlly  uoliccaMe  in  lioys.  .\tcnlJil  states 
exert  a  miirke<i  iriHui'tii'i*  on  Ihe  ipiality  of  the  voice,  as  may  l>e  noted  in 
anger,  joy,  hwtrcd,  ami  love. 

It  is,  therefore,  apparenl  that  defeela  of  speech  may  have  Iheir  origin 
in  parts  remote  fmni  the  iaryii;;t'al  apparatus.  The  deniatidsof  doniestio 
and  social  life  often  make  it  iin[>ortant  that  one  (so-sscis  a  voice  tliat  b 
pleiLsingin  timhrc.  range,  pitch,  aiul  iiKKhjlation.as  well  as  in  ariiculntion. 
Heciee.  allcrilimi  .should  hedin.'cletl  tosumeof  t3ie  more  important  le.sions 
which  impair  Ihe  <|imlity  and  inlegrily  of  wpcHX'h. 

Speech  and  Brain  Development.  'Ih-.d  there  is  an  intimate  r^nineo- 
tioii  Ijclwccit  the  developniciit  r>f  tiie  organs  of  speech  and  the  <t;relirai 
centres  tif  irilelli^eni-e  is.  I  think,  scarcely  open  Ut  cpie-Htion.  This  is 
especially  true  inchiliiren,  I  have  seen  lliem  four  years  of  age,  apparently 
as  hrighl  anil  inielligctir.  with  the  exception  of  sfK-ech,  as  other  chiKIren 
of  the  saine  age.  They  had  reitchwl  llie  age  at  which  spoken  langniige 
ahould  be  used  to  conimnnicnte  their  wants  and  evpres.s  their  ideas.  If 
it  is  not  actpiired  wilhin  a  reii.scmal)le  length  of  time,  tliey  are  in  <ian^r 
of  hecoming  nu'iititlly  inferior  to  other  <-liildrcfi  of  the  same  age.  That 
this  inferiority  is  mil  altogether  due  to  iheirinahiUiy  to  acquire  knowledge 
through  the  senses,  and  through  the  natural  in<]uisitiveiiejis  nf  childhfMxl, 
ha.s  heen  shown  hy  various  writers  wIhi  have  reported  remarkahle  in- 
creajjf  in  the  menial  dcvelfcpnietit  in  ehildrun  wlio  were  only  trained 
tn  use  the  muscles  iif  articulatinn.  not  yet  having  been  Ic^l  into  ihe  realm 
of  thought  in  which  iflf(^^nultio^  cojiccrning  things  am!  alfairs  Ls  inenl- 
catcd.  ^takncn,  of  Philadelphia,  rep<»rts  ca.scs  in  which  the  simple 
training  of  Ihe  ninscles  of  the  mouth,  tongue,  and  fauce-s  aron.sed  the 
dormant  faculties  of  the  hniiti.  The  use  of  the  motor  tracts,  of  the 
muscles  of  speech,  stimulated  the  centres  of  speech  and  thought,  and 
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the  patient  pass«<l  rapidly  from  ft  "harkwnrd  Hiild"  to  one  of  onliimry 
intellij^nce. 

1  will  not  at  this  time  consider  fully  the  inter»IcpemJem-e  of  the  oiTf^ons 
of  speech  Hiitl  mcntnl  development,  nul  will  only  tiin.s  hrieHy  refer  to  it 
in  onler  to  einpliasizc  the  iniportam-e  of  .slljtht  inijMsiinienls  of  Kpcci'li 
in  children  who  are  of  rhc  age  at  whit-h  hinp;im^'p  is  mojil  nnlurally 
at-i|iiirrd.  IL  js  nliviuiis  Chut  an  inijit^Jiini-nt  at  (his  time  is  a  iihrIi  tiuirc 
serious  hindrant-e  than  \\  is  after  speerh  hns  been  a(r|tiinil.  It  is  vtry 
mufh  easier  for  him  to  eover  up  or  tionipeiiHale  tor  u  defect  in  the  organs 
of  speech,  if  the  faculty  of  s|K-e(-1i  has  Ixrn  already  He(|uirecl,  than  il  \s 
if  that  far'iilly  i.s  not  developed.  Jleiiee,  uhnuniinlities  nf  the  orjjans  of 
speofli.  which  develop  after  speech  has  been  aetfnired.  re.snit  in  hnt 
sliphl  defects  of  speeth;  wlicn-as  abnnnnalitic.s  nf  a  similar  nature,  in  a 
cliild  wlio  lias  not  yet  ae»|uirtnj  die  faenlty  of  .sj)e<rch,  will  in  some  eases 
prevent  the  acfpiisitinn  of  s[K>kcn  lan^iiayr,  wldle  in  olliers  it  will  only 
interfere  with  it  to  such  an  extent  as  to  make  il  defeelive.  If  this  wen-  (he 
extent  of  tlie  damage  done,  it  aii(;:ht  be  passed  over  with  comparative  in- 
difference; hilt,  as  I  have  alrcatfy  snjj^'sterl,  mental  developnjent  is  also 
hindered.  I  ha\e  iiu  iloiiht  iIulI  a  coiLsIderable  number  of  ilie  si>-calk>d 
"harkwarrl  cliiblren"  ccjiiiinj;  under  this  i:-atef»»>Ty  are  so  chiefly  on 
account  of  a  slif;liL  |)hy.sieal  im]>erfection  of  some  part  of  the  organs  of 
ffljcech.  I  do  not  mean  to  say  that  all  "lia('kwartl  children"  come  under 
this  elassiliculion,  as  no  doubt  many  of  iheni  are  defective  in  cerebral 
development  from  ipiite  dilFerent  eau.se^.  I  only  wish  to  call  attention 
to  the  fact  that  each  case  should  be  carefully  studied,  the  physical  im- 
pediments to  spoken  lan^'uajje  eorrecled.  anil  isiiitabU-  Iraininjj  of  the 
or)D;aii»  of  speeeli  institu(eij,  in  onler  to  give  the  child  (he  best  possible 
chance  of  taking  die  position  in  s<3cioty  to  which  he  was  horn. 

An  analysis  of  the  peripheral  causes  of  the  defects  of  spee<'h  is  inter- 
esting as  wdl  as  instructive,  ef*f>ecially  to  those  who  meet  litem  In  practice, 
or  at  [east  to  those  who  attempt  t4i  Ircjit  them.  Defn-ts  of  .spitt-h  are 
ititixJivided  into  six  varieties  by  II.  Cohen,  of  Vienna,  as  fullows: 

1.  Stammering. 

2.  Stuttering. 

3.  NVsal  twang. 

4.  I>efeets  due  to  malrorniatinns  of  the  hard  and  .soft  palate.s. 
fi.  Dcaf-nuitism. 

fi.   I >efccts  of  speoi'h  (hie  to  ilisca.scs  of  tfiecentnil  n^■r^■ou.s  system. 
Tn.'*(ead  of  following  the  ela.ssilicalion  given  by  Cohen,  the  author  will 
treat  the  subject  imder  the  following  heads: 

1.  Defects  of  speei-h  of  nasal  origin. 

2.  Defects  of  s[>eech  of  epi[>luir}-ngpal  and  faurial  origin. 

3.  I>pfec-Ls  of  .speei'h  of  lingual  »irigin. 

4.  I>cfe(!Ls  of  -speerli  of  laryngeal  origin. 

&  Defects  of  .siM-ech  of  thoracic  atid  al«loitiinal  origin. 
8.  Dcfwts  of  s|>eec!i  due  to  deaf-ujutism. 

7.  Defwf.s  of  speech  due  lo  nialfonnation.s  of  the  palate. 

8.  Defects  of  speech  of  utsiiLral  origin. 
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of  s|»e«'h.    We  mipht  go  stiM  further  and  sEiow  that  coherency  of  thought 
\a  int|>;iire<!   ;i!so. 

2.  Defects  ol  Speech  of  Epipharyngeal  and  Faucial  Orijfin.— iliese 
may  Iw  cause*!  I>_v  the  following:  (u)  Postimsal  fldenouls.  (A)  Kihronia 
or  other  tieophi.siiiH  ot  llie  i]jist»|jliarvriN  {q)iphjirviix}.  {c)  ("hroiiic 
catarHinl  tiik-keniti;;  of  the  riui<xt-su  t>f  the  epijiharktix.  (J)  H_v]«?r- 
tm[>hi(i]  or  hvperplaslie  faiiciul  tutisils.  (r)  Atlhesioti.s  nf  the  anterior 
anrl  jKisterior  pillars  of  the  fauees  to  the  tonsils.  (/)  Depression  of  iJie 
soft  palate  ajjninsl  the  root  of  the  tonfjiie  hv  the  [Mjslna.-ial  atlmoitls.  (r/) 
Paralysis  of  tlie  palatine  iiiusi-h's,  e^|K■(■ia[ly  (liohe  of  the  ini-inliraiiniis 
curtain  which  control  the  current  of  air  pa-ssinji;  to  the  narcs.  Ih)  Par- 
alysis of  the  soft  palate  huA  uvula,  (i)  Adhesion  of  the  anterior  faneial 
pillant  to  the  l>a.se  of  the  tongue.  (/)  Cleft  wft  palate  and  iivtitii.  itr) 
A  shortened  snft  palate,  as  is  sometimes  found  after  operation  fcvr  cleft 
palate. 

In  the  above  tnhle  the  miiscnlar  mechanism  of  speech  is  affecte*),  and 
Uiedefeebiof  .speii'«'harcciHPe.s[MH»]ingly  morfprorioiini-cd.  TliecMflana- 
tion  of  the  more  marked  defects  which  seem  to  have  (heir  ori^'in  in  this 
classifi cation  i^*  not  as  easy  a,s  may  appear  on  first  (hcinght.  We  cannot 
Say  that  the  .s|jeech  i.s  ilefective  l»ecause  the  uiuscular  action  of  the  parts 
Is  inti-rfered  with,  hecau.se  many  cases  eonie  nnder  onr  ohsen-alion  in 
which  there  is  {;reat  muscular  inipainiieni  hut  little  impediment  of 
Speo<-h,  while  others  tan  scarcely  he  said  to  have  nrtlcnlatp  sperrh  at  all; 
and  in  .still  utJiers  diey  carinol  l>e  ^aiil  Co  have  cuhen-iit  thouf^hl.  'I'lie 
explanation   in   some  oases  is  that   the  tnuscuhir  impairment  exixtud 

auite  early-  hefore  articulate  sjK-ech  was  ncf|uired.  '['he  inipefiinient 
HIS  intcrfcreil  with  the  ac<|iMrenients  of  articulate  speech.  The  pre-seiice 
of  po.slti!Cia!  growths  pro<hiceil  mental  liel>etnde  (apmscxia).  hcretnfore 
refcrrcit  lo.  and  the  menial  ahilitv  to  «i'(|iilrc'  articulate  speii-h  and 
ci>nsecutive  thought  was  thus  iinpairetl.  In  a  fe«  years  the  gmwing 
child  J>epome.s  more  vigorous  in  mind  and  lM)dv,  anil  makes  renewed 
and  voluntary  efforts  at  articulate  speeeh.  Hus  failures  liuniiliale  and 
irritate  him.  He  avoids  the  necessity  eif  speech  as  nnich  as  possible. 
The  spinrh  centres  tin{|  nii>torv(M'al  (rni'ts  are  little  used  and  liettornianU 
His  mental  growth  is  thereby  retarded.  The  sensitive,  reticent  child 
loses  the  mental  growth  to  he  gainwl  by  sptiken  language.  He  becomes 
and  is  regardetl  as  a  "backward  child." 

It  becomes  the  ihity  and  privilege  of  the  rhinologist  and  lar^-ngologist 
to  loosen  the  bonds  which  fetter  his  iniprisoner]  iniiid,  thus  enabling  him 
to  enjoy  the  eointtion  pleasures  of  life,  even  though  he  may  never  bet-ome 
a  brilliant  member  of  sncietv. 

3.  Defects  of  Speech  of  Lingual  Origin.— The  c&uacn  may  be: 

(a)  Inflammatory  adhesions  binding  the  Iniigiie  (o  ihe  nnlerinr  fnurial 
pillars  and  «jigIottis.  (6)  A  congenital  shortness  of  the  geniohyoglossus 
muacle.  (r)  Toiigiie-tie.  (rf)  Enlargement  of  the  tongue,  (r)  Kxeossive 
enlargement  of  (he  lingual  tonsils. 

Of  the  foregoing,  the  most  important  are  adhesions  nf  the  tongue  to 
the  anterior  faucial  pillars,   tongue-tie,  and  shortening  of.  the  genio- 
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accounts  for  the  irregularity  of  the  rosfiinitor)'  rhythm,  which  in  turn 
causes  the  .stainnu-riii^'. 

His  coiidusion  is  not  nwossarily  cnrrect,  as  (he  lack  of  rhythm  may 
be  due  to  developmental  causes  nitliin  the  iiie<liill!i.  nr  jilniij;  (he  motor 
nen'e  tracts  leading  to  the  Jiaifhntfjiii,  Uiii^-s,  mid  iiitcrcustal  muscJes. 
It  is  a  wcll-rocopiiixcii  fact  (hat  those  huvinjj  a  tuhen-ulous  tendency, 
espccialK'  tht»st>  itihcritinf*  it.  have  a  lowered  celhihir  vitality,  and  tJiiit 
nutrition,  or  the  processrs  of  mctaholtsm.  arc  iinprTf^-^-lly  prrfnrmc<!.  It 
is  therefore  possilile  to  i-xplaJTi  tlic  lack  at  re.spimtciry  Hiythni  as  liein^ 
the  result  of  tlie  malnutritiDn  and  faulty  development  of  (he  respirator)' 
centre  and  the  motor  rcspiruton*  Inicls. 

Whatever  (lie  explanalioTi  may  U-,  the  clinical  fiict  remains,  that 
nearly  all  persons  who  stamnicr  arc  of  tulw^n-uloiis  parentage  nnd  coni- 
plain  of  ill  health.  Ani>tlier  fart,  however,  which  makes  it  seem  pixihahle 
that  the  lesion  is  periplieral  (in  the  hinf;.s  aiifl  diaphragm)  is  that  under 
siiitahic  tn-atuH-nt  ami  Irniniiig  llu-y  may  hv  Fri'cd  from  the  defect. 

r.a  Kayetif  Pajie  c-all«  alti-iiti<m  to  iMli»xicfltiou>  arising'  fn>ni  di>casc<l 
conditions  of  the  upper  respiratory  tnict.  lie  cites  the  work  of  Schivallie 
and  Iletzius,  who  demonstrated  the  coiuuvlion  of  the  lymphatic  vessels 
of  the  nasal  mucous  mcndinme  imd  those  of  the  cranial  cavity.  Through 
the  Ijiiiphatic  and  venous  stasis  of  the  nasal  mucous  iitembrane,  the 
effects  extend  to  the  craiiiid  cavity,  thu.s  fjivinn  t\m'  to  mental  diilness. 

He  aisii  cites  till-  intimate  nervous  cinuicclions  hetwccu  the  na.»ial 
mucous  menihrane  and  the  cortical  centres  of  the  bi^in  as  a  jwssible 
source  of  mental  dulness  and  irritalHlity. 

Mnkucn  in  his  wriliii;,'s  seems  to  lay  greatest  stress  on  impairment  of 
llie  orj.'ans  of  si>ee(li,  as  ihc  larynx,  fauces,  nose,  or  tongue,  as  the  chief 
huidrancc  of  menial  growth  and  de\'eli)'pment. 

In  the  opinion  of  the  author,  defects  of  spei-ch  and  mental  acumen 
are  due  1o  complex  contEilioJis  which  it  would  l>c  difficult  to  define.  It 
appears,  nevertheless,  that  diildren  who  are  defei-live  in  spetvh  are 
improvwl  hy  correcting,  cither  suTf;ically  or  hy  training,  the  j)hy.sical 
inipctliments  to  speci*h.  We  also  know,  from  clinical  ohservntioii.  that 
upon  the  removal  of  postnasal  ndenoids  or  se<-lion  of  lite  f;^niohyoglossns 
nuisdc,  etc.,  the  mechanism  of  spc*i'li  and  llie  mcutnl  a^'livity  of  the 
child  are  often  much  improved,  Thof-e  wl»»  ln.ltj,  as  truye  and  IVge, 
that  the  mental  tjuickcning  is  due  to  the  removal  of  the  cause  of  the 
venous  »nd  lytnpluitie  stasis,  overlook  the  fact  ttuit  (he  mei-haiiism  of 
speech  is  at  the  same  time  improveil.  The  soft  pjilate  which  was  crowded 
down  against  the  hase  of  the  tongue  is  freed.  t>r  the  tongue  is  UpO'SenwI, 
and  resumes  its  nonnal  function  in  articulate  Npecch.  Again,  thosi'  who 
hold  the  views  of  Makiien  to  Uie  excluRion  of  all  others  ovcHook  the  fact 
that  the  veiii»tymphatic  stasis,  witli  its  attendant  toxemia  and  hrain 
helketude  and  irrilaliilily,  is  overcome  and  allows  the  hrain  to  resume 
its  nonnal  activity. 

It  should  not  l>e  forgotten  that  the  toxemia  referred  to  hy  Page  affects 
the  siistem  much  deeper  than  the  hrnin.  'I'he  whole  system  is  [Miisimed, 
OS  has  been  shown  hy  (he  author  in  variotis  articles  on  moutb  hrcatliing. 
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There  may  he  great  imperfection  of  speech  without  inipaimient  ^ 
tlie  ineiital  faciiltieis:  Neverthcle^,  i(  must  be  said  that  in  nearlv  mi^ 
cases  "the  speech  Itelieth  tlu*  man." 

KleRam-e  of  speech  is  on  iiulex  of  a  finisJied  mind.    Tniiniiip     "^A 
orjiaiis  of  speeeh  improves  not  only  tlie  expression  of  thought,  but       *l  li 
thini;;hl  il-wir  i-s  inorr  clevHle<l,  iimrc  KnislnHJ.    'Hie  ipiality  of  mJn^  ^ 
iiiipnivwl  hy  a  better  imnle  nf  expresftiim, 

(i.  Defects  of  Speech  Due  to  Deaf-mutism.— 'ITiis  subject  is  q^_»^ti 
fully  considered  under  deaf-niulit^m,  und  will  only  be  briefly  """ly — |— ^ 
Iiere.    It  may  t>e  wuisetl  by: 

(a)  Congenita!  {iefe<-t  of  the  auditory  apparatus. 

(b)  Aeffutred  defect  of  the  auditory  apparatus. 
(e)  .\(LS(il  jind  epipharvitjieal  discuses. 
(d)  Iiiipniper  and  tintiiiiely  (niining. 
(«r)  I*ack  of  training. 

CoJujenUal  dcfedx  of  ihe  auditory  apparaitis  are  probably  present:   ni 
ibout  one-half  of  the  cartes  of  dcaf-muttsiu,  whereas  in  tlie  balance     «&e 
defect  is  due  to  the  ravu^s  of  snnie  disease,  usually  one  of  the  pir.«U)> 
tliematoua  fevers,    in  either  instance  the  eliild  is  parliidly  or  totally  tlm^af. 
and  curmol,  ihen-fore,  risidilv  aci^uin'  the  faculty  of  s])eecli.    He  is   »no* 
mute  l)e*-ause  tlie  or;,'utisic)f  speech  are  defective,  nor  because  tlieeeiit  '"^ 
of  .-ipecch  are  impaire<l.    Hodi  the  peripheral  orpans  of  speedj  and    ^l* 
central  iii<rbani.sni  of  the  bruin  may  lie  in  perfect  coudiliuii.    Tliecl»    "'' 
i.s  mule  heeause  he  {-aiinot  lienr  others  s[)eak,  and  is  thereby  depHw""™ 
of  the  most  useful  jiid  in  leiiniiiif; — namely,  imitation.     If  he  leanis     ^ 
speak,  he  must  be  taught  by  other  and  more  difficult  methods.    -^^J^ 
must  be  jjiven  tJmelv  and  proper  special  triilning.    If  he  has  aHiuir"""^ 
deaf-mutism  after  having  some  ability  to  s[M-iik.  lie  may  not  Im>  a  niu--^ 
in  ihe  full  sense  of  the  word,  but  may  nee«l  some  special  traii>iTig     __  «. 
preA'ent  his  Iosin}»  the  little  speech  he  already  possesses.     If  the  Av^^^" 
ncss  t-onies  before  Ihe  seventh  year  of  age.  there  is  a  strong  tenden^^    - 
to  lose  Ihe  faculty  of  speech ;  hen«,  .<ipccial  training  is  necessary 
miiinlnin  that  already  aitiuirerl,  as  well  as  to  broaden  it.     If  the  deafne==^-^ 
et)nie.-*  on  after  the  .seventh  ve«r.  the  pstient  rarely  loses  the  faculty 
spee<>h;  hence.  Ins  training  can  he  more  .simple  than  Uiat  of  a  c4iild  lusu^- 
his  hearing  before  that  ajje. 

Ileference  has  bwn  mafic  under  Deaf-mutism  to  the  inlenJepeiHlei 
of  the  brain  development  and  Ihe  use  of  the  organs  of  speech.     H 
development  and  intelleciiial  growth  depend  largely  upon  ihe  volunt 
use  of  the  oi^ns  of  speech.    It  is  n  common  observation  with  most  of 
that  an  idea  or  train  of  thouglit  is  much  clearer  after  having  been 
presseil  in  wimls.    'Hie  gn>wth  of  the  brain  seems  to  depend  iijKm  I 
eooperation  of  the  various  senses  aii<l  the  peripheral  organs.    The  inte' 
genee  of  the  chiM  will,  therefore,  largely  (fepend  n|>on  tlie  u.w  of  its  v 
appanitus,  as  well  as  all  the  other  peripheral  organs  of  llie  body. 

At  certain  ages  tlie  various  fneulties  of  the  bniindwelop  most  natural 
and  these  period.s  .should  be  taken  advantage  of  by  his  inslnictors.     ^-* 
one  time  the  imagimition,  which  later  in  Ufc  6nds  expression  in  so  ma—^^ 
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practical  ways,  has  the  ascendancy.  ITie  training  at  this  period  should 
be  of  such  a  character  as  to  lead  the  imagination  along  wholesome  lines. 
It  should  be  bridled,  but  not  suppressed,  \^'hen  adulthood  is  reached, 
and  the  practical  affairs  of  life  must  be  faced,  the  faculty  once  known 
as  imagination  is  utilized  in  foreseeing  the  outcome  of  a  given  series  of 
events.  Cause  and  effect;  and  the  sequence  of  events,  will  be  correctly 
interpreted,  somewhat  in  proportion  to  the  character  of  the  training 
received  during  the  imaginative  period  in  childhood. 

The  other  faculties  of  the  mind  should  also  receive  due  consideration 
in  the  training  of  the  child.  The  child  that  is  deaf  needs  this  training 
tenfold  more  than  the  one  with  normal  hearing.  It  becomes  obvious, 
therefore,  that  the  deaf  mute  needs  a  teacher  well  schooled  in  the  knowl- 
edge of  the  child  mind,  that  he  may  facilitate  its  unfolding  in  the  most 
wholesome  and  natural  manner.  Not  one  mother  in  ten  thousand  is 
fitted  for  this  task,  and  even  if  she  were,  her  love  for  the  child  would 
probably  make  her  its  worst  enemy,  in  so  far  as  its  proper  training  and 
restraint  are  concerned.  The  proper  thing  to  do,  therefore,  is  to  place 
the  child  who  is  a  deaf-mute  under  the  care  of  the  most  competent 
teacher  available  for  the  purpose,  at  the  earliest  possible  time,  certainly 
before  the  sLxth  year  of  age. 

The  child  that  has  no  training  will  remain  a  deaf-mute.  He  may 
go  through  the  manual  sign  language,  learn  to  communicate  with  his 
fellows,  but  he  will  always  be  much  handicapped  in  the  race  of  life,  as 
his  communication  with  his  fellows  must  be  limited  to  the  few  who  have 
likewise  learned  the  sign  language.  Then,  too,  he  is  forever  debarred 
from  the  pleasure  and  developmental  power  derived  from  the  mechanical 
action  of  the  vocal  apparatus,  and  the  pleasurable  sensation  experienced 
in  ventilating  the  blood  and  stimulating  articulation,  which  accompany 
voice  production  (Makuen). 
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Bknicn  lumors  of  the  Inrjnx  and  the  trachea  are  characterized  by 
the  Bb.<scn<-e  of  |Miiii  and  hy  tioii-reonrrcncc.  .Miitignatii  iu>i>[ila.sitt.s.  on 
the  coiilmr}',  are  chunieterked  by  pain,  recurrence,  and  des(ruetiv-e 
pnicc^tj'es. 

Varieties. ^.'\J most  all  Ivpes  of  benign  (uiuors  which  occur  in  other 
parts  of  (lie  Ixxly  iire  fmiml  alstj  in  the  larv'tix.  Tlie  folluwiuji  are  litore 
or  lr.s<i  rmjucndv  rc|>ctrled  in  the  literature:  papilloimi,  Hbroiiia,  niy\o- 
fibRinia,  |Milypiis.  cystoma,  lijwiua.  telaugiectases,  ehorditi^  nodosa,  and 
pachydermia  Urj-n^fi.-i. 

Location.  In  l<Kikin^'  over  the  literature  for  a  periiNl  of  tcti  ^'cars.  I 
fotuii)  Itponia  niicj  (.-vstonia  on  the  epiglottis;  cystomn  un  the  venlrirular 
ponrhcs;  lipoma,  cystoma,  and  |iapill(>nia  in  the  arj'tcnoid  rejiion;  polypus 
telan^ieclaais,  fibromyxonm.  ])api1luina,  tihroina.  singer's  n<>tul(is  (clii>r- 
rlitis  nodosa"),  and  myxocystonia  on  the  upper  surface  of  the  viiral  eonh* 
and  in  the  subglottic  region.  These  and  doubtless  other  benign  nco- 
phisnis  iw<'iir  in  tlie  joc-atjons  indicateil. 

Etiology. — Much  has  l>eeii  writlen,  while  but  little  is  known,  concern- 
ing the  exciting  causes  of  the.w  growths  in  the  larynx. 

Jonathan  \Vri<,'lit  says:  "Tlicri?  Is  a  strong  likelihood  that  if  these 
tumors  are  not  llu-  ri-siilt  of  chronic  inllaininatory  changi-s,  the  ehnmir 
inHammations  ]>Iay  an  important  role  in  their  eliolog)-,  and  that  lids 
should  be  borne  in  mind  in  the  (reatment."  They  (xxnir  at  all  ages,  but 
most  frc(|ucntly  in  middle  adult  life.  Papilloma,  liowe\'er,  oet-iirs  niorc 
frt'«|nenlly  ii]  i'liildn*ii.  ami  measles  is  apparently  a  prolific  exciting  tvuM*. 
Uolh  rueii  aini  women  arc  affected,  but  llie  tumors  arc  found  iimre  fro 
fjuently  in  men.  Sir  Felix  Scmoii  has  called  attention  to  the  fact  that 
liiey  are  lliought  to  occur  more  frequently  in  (Jermany  and  France  than 
in  the  t'nitc*)  StateJ*  or  England. 

Benign  neoplasms  are  relatively  i*ommon  among  street  vendors,  singers, 
ami  speakers,  Congenital  luuiors  un*  ran*.  Papilloma  is  (he  most  ivuh- 
mon  variety.  The  anterior  commissure  is  the  nmst  freipjeni  aite  for 
laryngcjd  tumors.  Lipoma  rart-Iy  otx'urs  within  the  cavity  of  the  lan'nx, 
but  is  located  e\trinsically  on  the  anterior  surface  of  the  epiglottis. 
Syphilis  and  tubereidosis,  thoiich  diey  proiluce  gn>wths  tjf  their  owr» 
kind,  have  little  influenec  in  causing  innocent  neoplasms.  Pa])ill(una. 
fibroma,  and  singer's  nuchiles  are  more  fretpienl  than  li|Hima,  myxoma, 
and  cysts.  fJediaixIt  says  he  liius  never  .seen  an  adeiioma.  a  chondronin. 
angi<»ma,  or  a  nrurf)ma.  <  Ithers.  hnwe\'er,  have  re{Kirte<l  jideiutnia  in 
the  liiryiLx.    Moritz  Schmidt,  in  his  work  on  Nncffrowtitji  nf  ihr  Uppet 
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Air  Pa^saffea,  gives  the  following  tabic  of  lan-ngcal  tumors  seen  in  his 
clinic  of  32,997  cases  in  ten  years: 


nhraroa 178 

Pm>i1Iama 81 

SbiHsr'i  uciiliila* 56 

UpMn* t 

HyxamK 3 

FibraRiyxonin 1 

Tubvrrtiloiu  tnitior* 14 

C)r»ta 2 

SuToma                  3 

Qirrinomii .                 61 

TrMJiool  isrcitianu 1 
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Tlii.s  laMi-  is  Mguificniit,  and  m  contran-  In  mmv  respects  to  the  accepted 
r>pliiinn.  For  insia lire,  in  the  iil>i>ve  talile,  libroiiia  (K-ciirs  inon*  frit jiirtilly 
than  papLlluiiiu.  He  found  '2-'>Vi  libruniata  uiu]  uiily  ^(i  papillninala. 
Singer's  nodules  oernrrcil  in  Itl!»  cases,  tienci'  (m)«Ii  filirtmiata  and 
singer's  iioclules  (chorditis  ihkIo^suI  were  found  incire  frei|iieiil]v  than 
pnpillomata.  The  appareni  discrepancy  is,  no  donht,  in  the  dilTfrt-nlial 
diagnosis,  wliieh  i.s  often  earele-sslv  jnade.  It  is  tun  oflen  niatle  without 
a  niicri;.sc(»pie  exaniinalion,  and  is.  tlieivfori',  often  ineorret't. 

The  discussion  ^■onl•e^lil^g  the  exciting  causes  of  benign  ncftplasnis 
may  he  summiirized  as  follows: 

'I'he  <'an.'*cs  are  (a)  local  an*!  (ft)  ronslitnlional. 

(o)  Pronnnent  anmng  IochI  causes  is  imtaliem.  Tliis  prmhices  hv-per- 
cmia  and  tvll  activity,  henee  the  pi-rsi»lfti(T  and  the  exaggeration  of 
these  two  conditions  may  endanger  life  by  allowing  the  tumor  to  grow 
so  large  as  to  interfere  wiili  ropiniiirui,  or  they  may  assume  malignant 
tendencies.  Mouth  bmilhing  is  an  fuiportant  factor  in  prtKlucitig  irrita- 
tion of  the  larynx.  The  ni|iiir*'d  lutioinit  of  uioislin-c  juid  \\arnith  is 
not  carried  tu  the  larynx,  and  tlie  mucous  nieuibtane  is  u^ertaxctl  by 
the  bur<len  tlirown  upon  it.  The  imperfectly  prepared  air  causes  a 
dryness  as  well  as  a  hyperemia  incident  (o  (be  increasi-d  physiological 
activity  of  the  naico.'ia,  and  the  n>sull:iiit  irritation  leads  to  an  increased 
cellular  activity,  t'nder  these  cfiialitions.  the  cellular  arrangenaent  is 
disturbed  atul  neoplastic  growths  result. 

(b)  Constitniionid  iriHucnt-cs  play  iiii  Insigntfieaiit  part  in  the  etiology 
of  iniaK'ent  iit.io'plasrn.s.  This  does  not  take  tii1(>  cousidenition  the  specific 
constitutional  dvsf-msias.  as  s^']:iliilis  anti  tubereulosis,  which  pRtduce 
peculiar  kfcal  laryngeal  rednridaiuics. 

In  an  adult,  Iarvi>;^^al  papilloruH  is  often  assiu-iate*]  mlh  a  warty  skin, 
an  much  so  that  w<-  can  aluiosl  speak  of  a  "warty  diathesis."  'J'bis 
llieorv  was  advancei.1  by  F;oivcl,  but  it  iiuiv  be  s;iid.  on  the  contrary, 
that  the  skin  ami  the  larvTix  hav<'  a  totally  dilferent  ilcvflopnienlal  origin. 
Sir  Mom-ll  Maeken/.ie  niaindiitied  that  syphilis  and  tuberculosis  exer- 
ei.sed  a  decidedly  antagonistic  inHneiice  to  the  developmenl  of  new  forma- 
tions. Lennox  Itrowne  (litl  not  sliar*'  this  view,  his  experieuee  rather 
prCA'jng  (he  reverse.    Moritz  Schmidt  thinks  that  they  favor  new  forma- 
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tion9,  because  they  always  induce  a  low  state  of  rrsistance  or  a  local 
vulnemltility. 

The  Tendency  to  Malignancy.— It  U&s  Ijeen  hdd  that  i>|KTaiive 
intcrfcrt'tK-c  Una  a  tendenry  to  nimvt'rt  hcni^  growths  into  malijrnHnt. 

This  liclief  grew  out  of  the  fiiet  that  tumors  which  were  (>penite<l  iiixin 
and  thoufjht  to  hv  licnifjn,  were  shown  to  \ie  malijinant  in  ihe  rei-nrreiit 
state.  Sir  Felix  Seinoii  has  slumn  that  nrioiM>rat<Hl  i-asFs  diow  evpti  a 
greater  perccnta|u;e  of  converted  malignancy  than  the  ones  which  wvn 
openited  upon.    'I'he  following  are  hi-s  lignres: 

in  a  total  of  10,747  l>enip-ii  cases  reportt^i  iti  the  Hteralun-,  45  afttrr- 
waril  hecanie  maliffnant.    They  were  chvided  as  fnhow.**: 

In  8216  opierateil  vases,  Xi,  or  1  in  249.  became  malignant 

In  2531  non-opcmled  cases,  12,  or  1  in  211,  Ijcrame  mali^tiant 

It  is  thus  shown  that  a  ^rejiter  pen-cntage  of  tin*  noiH>iH'rHted  cases 
become  nialiynHnt.  These  figures  should  dispnu-e  die  old  thc»>n,*  that 
opemtive  interference  is  an  active  factor  in  converting  non -malignant 
neoplasms  into  the  luali'^nant  variety.  At  the  same  time  we  mint  reckon 
the  immense  hencfits  vvhiHi  result  fr«m  operations  upon  chm'^  which 
do  not  l)eeonie  malignant,  hut  continue  to  la*  tniuhlml  by  tlie  benign : 
nenplasnis. 

Neoplasms  of  ihe  Bubs^ottJC  Space.     Kerreri  states,  with  reason 
that    suhgloltic  polypi  often   cause  greater  obstruction    to  resr>iratiHr 
than  jMilypi  uf  ihe  Kiipraglolti<'  space.     They  iio  not,  however,  cat 
a  change   in    the  voit-e    uittil    they  come   in   contact    with    the   vt 
conls.  whereas,  tumors  of  the  supragloltie   reg^ion  cause  it   from  ih  ^         _ 
beginning. 

'Vhe  development  of  siihglotlic  polypi  is  tn^idiou.<t,  hence  thev  are  ni 
usually  (liagnoslicatcil  until  well  advanceti,  a  fact  which  explains 
they  are  usually  larger  than  snpraglottic  polypi. 

The  most  ctmnnon  form  of  benign  subglottic  tumor  is  the  fibroc 
Myx<jma  does  not  occ-ur  i|iiile  so  fre<pient!y.  but  it  is  not  uncommon 
tiiid  it  iissiKiiited  with  fibroma  in  the  form  of  a  uim>filiroma.     Fer 
also  says   that,   excepliunnlly,  cysts,  rlmtidntmata,   and   rin-umserili 
keratosis  have  been  ol)ser\e<J  in  the  subglottic  s[>ace.    Papilluma  is  rar 
found  in  the  subglottic  rt^on.    When  pn-sent  they  are  difhcult  to  remc 
by  the  intralaryngeal  route,  except  by  direcl  laryngoscopy.    'Iliynito^^ 
(faryngolissnrc)  may  therefore  become  ncces-sar)*,  or  infratln'mid  lai     ^ 
goloiuy  may  he  llie  chusen  method  of  operation. 

The  endolan-ngeal  moihcMls  of  operating  arc  witli  forceps,  the  snare.,.. 
the  gnlvanm-autery.  either  by  direct  or  indirect  laryngoscopy.    Acta- 
of  snlT«K-ation  may  render  Inii-heotomy  imjK'rative,  in  which  case 
growth  nmy  he  rcmoverl  llimiigh  the  irache.it  womid. 

Papilloma. — Etiology. — Acconling  to  .lonathan  VVright,  this  type^ 
neoplasm  occurs  more  frequently  in  the  larj-iLV  than  any  other  vari' 
.\cconiing  to  the  table  of  Moritz  Schmidt,  fibroma  otvurs  more 
(piently.     'I'hcy  are  closely  related   to  various   inflamnifttor%    n«i»»--  •-"' 
which   uccom])any   s,\'pliilis.  tuberculosis,  and    piichydcrniia. 
of  this  fact,  many  laryngologists  regard  chronic  inflammation  a* 
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etiological  factor.  As  atrtvidy  statw!  under  Oeneral  Rliolo^-,  this  is  stiil 
a  mfxttcil  qiiesJiim.  Aecnnliiig  to  .loiiallittn  \Vri;,'ht.  lliev  are  usually 
classified  sis  [(iipillary  fihroiimta.  This  muv  accniint  in  part  fur  tlic 
discrepancy  betwt-cn  .Sflmiidt  and  oliitr  writers,  ticliinidl  nmv  have 
rIaSvsified  as  fihroniiifn  what.  «llier.s  call  papillary  Hhrninnta.  Schmidt 
observed  papilloma  in  about  9  per  cent,  of  liis  cases.  S<-hWHter  in  alumt 
18  per  cent.,  and  Moure  In  ahon!  .tO  per  cent.  Schnit/.ler  and  Killian 
say  they  occur  more  frei^iieniiy  in  rhililrt-ii,  ami  tliiit  fihrotiialu  occur 
more  frcqticnily  in  ndidi.s.  Harmon  .Smith,  .J.  Payson.  C.  Clark,  Faurtl. 
and  Sir  JVIorrdl  Maekcnzie  fouiid  (hem  much  less  frcf|ueiitly  in 
children. 

Symptoma. — I'apillomiita  are  nsunlly  attached  to  the  anterior  third 
of  vocal  cords,  or  at  the  anterior  commissure,  tliou^li  they  may  .spniif; 
from  any  portion  of  the  larj-nx.  Tuberciiloii.s  papillomata  often  grow 
at  tlie  posterior  commissure. 

l\Ii('n»sc()pi<-ally  they  have  a  stratified  epithelial  covering  over  n  core  of 
more  or  less  vascular  coimeclivc  tissue.  The  uittwanl  ^'nwlli  of  (he 
epithelium  is  in  contrast  to  die  involuted  growth  of  carcinoma.  True 
nests  or  pearls  of  epitlicliul  tissue  have  Iteen  found. 

Papilloma  nuiy  appear  upon  inspection  to  be  either  peduncutaled  or 
SCisile,  thonpli  upon  iiiicro.s^n[iic  c\aniiiiation  all  variclics  have  the 
same  stnieliire.  It  is  preibahle  tlnit  those  liavinj,'  a  ses.si!e  or  dilTu.siil  Imse 
arein  reality  only  numerous  sessile  peehinculntet!  growths  closely  crowded 
toj^ther  and  fuseil  in  the  proec-ss  of  development.  When  sinfjle.  the 
growths  may  present  a  distinct  perlicle  with  a  warty  growth  at  its  ex- 
tremity. Wien  mnlli]>le,  il  may  apjwar  to  he  sessile,  or  it  may  have 
the  appe-arance  of  a  cnuliHower-like  grtiwth. 

Papillomata  may  l>e  pale  or  congested;  when  congested  they  are  more 
wtive  in  their  growth.  These  appearances  may  Iw  user!  for  pnignoslir 
purposes.  For  exarnple.  when  jiale  tfieir  activity  is  diuiiiu.sheil  and 
their  n'nioval  i^  not  so  llkelv  to  he  followed  by  recurrence,  and  vice 
versa.  In  one  of  the  cases  re[Hjrted  by  Harmon  Smith,  there  was  n 
6bmsis  at  theanterior  commissure  of  the  cords,  which  Jonathan  Wright 
thinks  might  tlisappcnr  when  the  papillomata  cejise  to  recur. 

Like  wiirls  on  the  skin,  papillomata  of  the  lan'nv  come  and  go  without 
any  apimrenl  rt-ason.  .1.  Payson  Clark  empha.sizes  the  importance  of 
ft  physiologieal  change  which  marks  the  limit  of  their  growth.  When 
this  periixl  oi-curs  their  removal  may  be  acconipltshwl  with  a  I'ea.sonalile 
hope  of  non -recurrence.  lie  also  eniplmsizes  the  futility  of  operating 
when  they  regrow  inmiediately  after  operation;  tmeheolomy  is  then  the 
mlional  mode  of  trcntnienl. 

Hoarseness  or  aphonia  are  characteristic  symptoms,  thouj^  lx)gan 
Turner  exhibited  the  laiynx  of  a  child  crow<leti  with  papillomata,  winch 
died,  without  previous  -symptoms.  <hiring  a  choking  fit  a!  dinner.  The 
hoarseness  anil  afihoiiia  may  be  Irarisilory  or  constant.  Dyspiieji  anil 
cyanosis  are  sotneliiiies  severe,  and  when  present,  necessitate  iunucdiate 
tracheotomy.  If  the  dyspnea  is  great,  ihc  supraclavicular  region  will 
Ih)  depressed. 
36 
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ITie  general  health  is  often  iiiipairwj  and  the  weijrfit  dimuii^ed  by 
several  |joun(i.s. 

Pathology. — I'apillomata  may  he  either  hyperintphied  normal  papilljr 
or  tlirv  may  be  neuj^'rowths. 

Prognosis. — According  to  .1.  Payson  Clark,  the  prognosis  during  the 
relro^ression  stage,  or  stage  of  physiological  limit,  is  (|uile  favurable. 
This  stage  is  also  favorable  for  the  removal  of  the  growths.  ( 'oiiverselv. 
(luring  the  stage  of  Hflive  gniwLli,  or  before  Ihe  stage  of  physiological 
limit,  the  prognosis  is  iriiK-h  less  favoraMe  either  as  to  life  or  hope  of 
cure  by  operation.  Soiue  caaesget  well  without  operative  interference. 
According  to  (.'lark,  the  prognosis  is  inllueneed  by  the  techniipte 
with  which  tracheotomy  is  jierfnnneii.  .\  preliminary  trarlicotnmv  per- 
fonneil  »t  lei.surc  hikI  with  exactness  is  iiiore  favomlile  liian  an  enier- 
gencv  tracheotomy  ilone  in  haste  ttith  potir  tc<'hiiie|ue.  He  therefore 
urges  that  a  preliniitiapy  frachwilomy  be  performol  when  dyspnea 
first  develops,  and  that  the  removal  of  the  growths  be  delayeil  for  severul 
weeks,  r>p  until  tlie  growths  begin  to  <ltmini.sh  in  size. 

The  prognosis  is  bad  when  the  patient  develops  a  cold  or  enntracis 
measles  or  other  infoctimi-s  se<]iicla',  esperinlly  if  a  tracheotomy  tid>e  Is 
being  worn. 

Aecording  to  Harmon  Smith,  B.  V,  Biima  collected  statistics  of  127 
children  with  laryngcsd  pa[ii!lo]riatii,  of  which  4S  were  not  operated 
upon,  and  uf  these,  -i-  tlied,  iS  by  snlftictition.  Three  were  cured  &|x)ii- 
taneously;  2(>  were  trncheotomizei!.  7  died  after  operation.  Twentj'-onc 
were  subjectnl  to  larj*iig«fissure.  S  being  pentianently  cured.  Forty 
were  oijeniled  upon  by  the  inlralarj-ngcal  route,  and  13  were  [Jeruia- 
nenlly  cureii.  In  Kosenherg'a  stsUisticsof  IIH)  children  ttilli  iMij)illoniatii 
subjeetwi  to  larviigo fissure,  2U  died  from  sufTocation  due  to  recurrence 
of  the  growths.  In  43  there  was  recurrence  after  repeated  operations, 
though  4(1  were  linally  cured. 

The  pnigiHtsis  is  niiK'h  more  favorable  in  a<lult5. 

TnaXmeni.— Loi^d. — Delrvaii  reports  grHHl  results  from  the  Incal 
application  uf  alcohol  ju  lulnlls;  Shurly  from  the  use  of  thuja  occiden- 
tahs.  Zinc  chloi-idc.  nitrate  of  silver,  adrenalin,  ami  lactic  iicid  have 
been  trietl  with  slight  success. 

Internal. — Of  the  internal  remedies,  arsenic  has  produced  the  l>est 
residts,  IJostoc  favors  the  use  of  polasfiium  iodide.  The  value  of  thest* 
rems^lie.*!  seems  to  depend  it|)<tn  their  regenerating  effcc-t  upon  the  general 
system. 

Hunjival. — ^Tlie  trend  of  opinion  is  away  from  laryngofissure  (thy- 
rotoniy)  and  the  iudirec-t  larj'ngcttl  method,  and  toward  tracheotomy 
and  the  direct  laryngeal  method. 

Laryngofissure  is  not  favored  on  account  of  the  frequent  recnrrenre 
of  thegnr»wllis.  'fhe  operation  is  attendwi  with  shock,  possibly  by  death, 
and  is  sinncwlnit  disfiguring.  It  is  (»fien  aKcnrled  with  stenosis  of  the 
larynx  and  an  impairntcnl  of  the  voice.  The  chief  argument  against 
this  operation  for  lan-nge^l  papilloma  is  tliat  other  methods  alford  a 
better  means  of  relief. 
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Operation  by  direct  loryngoBCopy  (Chapler  XXXI)  with  Jackson's 
self-iUumiuated  tube  s|>aliila  i.s  much  superior  to  iiidirwl  larvn^'osc'opy. 
'i*he  (jrtiwllis  nrc  hmu^lil  into  rUiirt-r  vision  ami  j,'rt-iiter  accessibiiity. 
Uemoval  by  tlirwt  luryiifroscdpy  iiiiiy  be  altpniptecJ  when  tjyspiiea  and 
cj'aiiasis  arc  not  pre.seni,  If  the'ic  syinptoins  arv  ptvsvM,  the  insfni- 
imrnts  for  trailifoloiiiy  slioiilfl  Uv  in  rciuliiirss  if  sulTiicjitimi  tiocrir.  The 
gniwtlis  may  hv  removed  througli  .lackaii's  self-ill uinina ted  tube  spatula 
with  straight  forceps. 

Operation  by  indirect  larynj^oscopy  may  be  practised  when  ttyniptoms 
of  sufffM-ation  nrp  abst^nt  ami  .lat-ksim's  or  Killinii'.s  lube  s[)atula  i.s  not 
at  hand.  'J'lic  siirj^fenn  ^huuld,  Imwcver,  tie  prepared  to  perform  traclie- 
otoniy  if  sulTocation  lhreat<'ii-s  dnrinfj  the  opfTutinn. 

Traclieotomy  sliuuld  Ix-  pi-rforim-fl  in  all  vasvs  in  ulitcli  dyspnea  and 
cyamm>i  are  present.  Tlic  prtK-wltire  should  not  be  postponed  until  It 
beeonict  an  iinperulive  measure,  but  fslionld  be  done  wlide  die  patient 
is  still  in  a  condition  to  permit  llie  operator  to  do  it  with  deliberation 
antl  ^f>od  I(-clini{|ite,  as  sng^csK-d  by  .1.  Paysoii  Clark.  AccvmUn^i  to 
CJ,  Iltuiter  Mac-keny.ie.  traclieotmny  is  sDinetiuies  followe*!  by  a  cure  of 
the  papilloniata.  While  ihi.s  is  true  of  some  cases,  it  is  not  true  of  all. 
nor  of  (he  majority  of  cu.se.s,  'rrachcotwiny  .slmuld  \iv  done  to  avoid 
the  danj,fr.s  of  sullwation,  aside  fn>ni  its  cunitive  influence.  It  should 
rarely  be  follnwed  liv  the  iinine<!iate  removal  of  the  ^Towlhs.  \V<H'k.s 
or  months  should  uciialiy  intervene.  Indeed,  it  is  ii-Heles."*  to  remove  the 
gmwilis  while  they  are  in  ihe  active  stage,  as  they  will  recur,  often  in 
^niifer  aiinndatic(\  ebnu  beforii  their  removal.  Indei-d,  if  (he  Fiealtliy 
tissue  is  injured  during'  the  uperution,  the  growtli  will  often  projuptly 
appear  at  thiK  poini  (H.  L.  Swain). 

Wlieii  tlie  ^'rowth.s  show  a  state  of  ouiesceiice  or  of  retrogression, 
they  may  be  removed  by  indirect  or  direct  laryujttoscopy  or  through 
the  Irachefd  wound. 


OPERATION  BT   DOIIRECT  LARTyOOSCOFT 

In  defxrribin^  this  o[>eration  for  tlie  nnnuval  of  papillonia.  it  must  be 
taken  as  a  type  of  .surgical  pro<cdiuv  used  in  the  renmval  of  nearly  ftll 
varielie.s  of  benign  luryngeal  neoplasms,  liach  case  will,  of  course, 
TO(|'iirc  s«iinc  rniMlificalion  of  the  various  step-s  ill  the  operation. 

Technique.  Preparation  of  the  Patient.— m)  The  tbronl  .should  Ik- 
gently  spniyt-d  with  Seilcr'.s  or  Dobel's  S()luticm,  The  fauces  and  the 
lurvnx  should  then  be  spraved  with  a  2  per  cent,  sohiiion  of  cocaine  to 
ri'sluce  the  reilex  irritability. 

(h)  The  larynx  is  thru  swablwd  with  a  10  percent,  solution  of  ciwainc. 
This  should  be  repeaieil  at  internals  uf  five  minutes  until  anestbe.siii  is 
induced.  If  this  doc*  n<»l  pnirlucc  anesthesia  after  .several  applications, 
OIU'  or  two  applications  of  a  "Ji)  per  (H'lit.  solulinu  should  be  nuide.  This 
strerigth  of  sr>lnti(in  shtndd  ite  uswl  sparingly  anil  with  caution,  although 
in  my  experience  the  lur)'nx  has  been  (|uite  tolerant  of  cocaine. 
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(c)  The  Iar}"ngo.sco|>ip  mirror  is  intnxliiecH  inio  the  oropluuynx  with 
iU  reflecting  surface  <lirectf«1  (lownward  and  forward  so  iis  to  reflect  ihe 
rays  of  ll^ht  from  the  head  mirror  to  ihe  gronlh,  the  tongue  being  gently 


fra.  327 


KmiiBt>-Uerviut  Wyncenl  fomrp*. 


rio.sjs 
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n^llrd  ftinvarri  on  the  forefinger  of  the 
Itrft  hand.  'Hie  qiigloltis  is.  Uiereby 
lifted,  expisiiit  the  lark'iLX  to  new, 

id)  Next  introduce  the  cmr^-ed 
lur}'i)geal  pincette,  ur  double  cutting; 
foreeps  (Kiff.  327),  iiitn  the  upper 
Nptici-  of  the  larynx  until  its  cuitinf; 
extremity  touches  the  growth  iFi^. 
32S).  It  must  Ih-  Uinie  in  ruiitd  thai 
the  inui^e  in  the  mirror  is  reversed. 
hence  the  movements  of  the  tnstru- 
nierit  shoulfl  he  <lirec(i'd  in  an  e.\a<'tlr 
op]M>sile  liin-clion  frtim  what  appt^tr^ 
to  he  necessarj'  areontinp  to  Ihe  inuij^ 
in  the  mirror.  For  example,  if  the  tip 
of  ihe  instniment  .seems  to  need  a 
more  forwanl  position,  so  manipniate 
the  hiinflle  as  to  move  the  tip  Kiu-k- 
warrl,  (.  e.,  lower  the  handle.  If  the 
tip  of  the  instniment  ^eems  to  he  I<m> 
near  (he  po-slennr  porliim  of  (he 
itnit^e,  it  is  in  reality  too  near  the 
anterior  portion.  A  little  praeiire 
upon  a  moilel  or  upon  a  fNiticnt  nill 
fHniiliflri'/e  the  stutlent  ttith  thli 
procedure.  'J'he  surgeon  .soon  Icnnis 
intuitively  to  move  the  InMrument 
in  the  proper  dinrlion. 
It  i.s  of  ^reat  aid  lir.st  to  fix  firmly  in  the  mind  tJie  anatDDiical  relalioru 
of  the  various  parts  of  the  larj-nx.    For  example,  it  mu.st  Ije  renie4nl>ere«l 


I.V 


l>(itiijtnl    ilruwins    abiiwins     the    liuytiKMil 
lorvcpi'  ptBiwI  1(1  romnw  thn  nvoptuun. 
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that  the  epiglottis  .stiimls  al  llir  miliTwr  fomiiiis-sure  of  tlip  liirvnx,  and 
the  arvieiH)i(!  prorninenc-oa  at  llio  jKwCfnor  cuiiirnissure.  These  siiu]>Ie 
unatomical  guides,  if  impressed  upon  the  memory  of  llie  operator,  will 
lead  him  unconsciously  to  jjuide  llie  lan,iiffeal  instrument  in  tlie  proper 
(iirc<-1ion. 

(e)  Having  lofatofl  the  growtii  with  the  larviigeal  foiXTps  or  piiipelte, 
manipulaie  iho  hnn*lle  of  the  instininient  as  to  separate  the  tij>s,  and 
lien  with  a  .sht;;lit  iliiwiiwanl  niovi-nieiil  of  the  in.slruuienl  rtose  the  for- 
ceps upon  ihe  rif^iplasni  and  remove  it  fa  moMe  or  in  part.  ]( thejjrowth 
is  lorjte  or  muhiple.  several  repetitions  of  the  forpjjoing  prorfYhire  may 
be  required,  The  jirowili  should  he  removed  witli  as  little  tnuinia  to 
the  iiiiirrnnnding  tissues  as  possible. 

OPERATION    BT    DIRECT    LARYNGOSCOPY 
(See  Direct  Laryngoscopy,  Chapter  XXXI) 

MALIGNANT  NEOPLASMS  OF  THE  LARYNX 

The  Lymphatic  Drainage  of  the  LarjTix.— Tlie  lymphatics  of  the 

la^^■llx  are  of  tlinical  iinportuine  in  inali^'nant  neoplasms  ami  infections 
tlisett.ses  of  the  larynx.  Aecording  to  Most,  Cnnes.  Uoublund,  and 
Cretan,  the  following  sntnniary  gives  the  t-sscntial  faot,-?: 

'ITie  lymphatic  tnnik-s  which  take  their  scinn-c  from  the  lar^'iix  are 
derived  from  a  network  of  radicles  which  extend  (linjuglmul  the  larynx 
beneath  the  nuicous  niembnine.  This  network  i.s  divided  bv  a  hori- 
zontal plane  at  the  level  of  the  vocal  tvrd.s  into  a  supruglottie  and  an 
infragloltie  portion.  The  snprajjlottif  portion  includes  the  lyniphMti<-s 
of  theepiplollis.  arytenoid.s.  ventricular  hands,  ventricles,  ami  voralconKs. 
The  network  of  ves^^els  is  continuou.-*  throughout  these  areas.  Over 
tlie  upper  portion  anrl  posterior  surface  of  the  cpiglollis  the  network  is 
fine  aiul  tlic  ineNhes  are  far  apart.  In  front  and  lower  d<Avn.  especially 
at  the  side.s,  the  moshwork  is  den.^er  and  the  strands  thicker.  C)ver  the 
■n'tenoids,  ventricular  bands,  and  tlinnigliout  the  ventricular  pouches 
the  Ivniph  channels  arc  thick  »m\  closely  woven.  In  the  vocal  ctmls, 
however,  tlu'  network  is  very  fnn'  and  more  .s])ar.se  than  in  any  other  part 
of  Ihe  larvtLx.  The  infragloltic  network  is  finer  than  that  above  the 
Vocal  conls,  hut  by  no  means  as  fine  as  that  of  the  eord.'i  themselves. 
T^he  lymph  from  tlie.se  nidicles  is  lollwted  into  trunks  which  leave  the 
laPi-ngcal  ravity  at  certain  detinite  plaee.i. 

In  the  upper  part  of  the  larynx  the  only  place  of  egress  i.s  Ujnjugh  Uie 
thyrohyoid  membrane.  The  lymph  vessels  of  the  upper  network  as- 
SPiiihle  in  (he  vicitiitv  of  Ihe  aiyepiglottic  folds  into  several  trunks,  three 
to  six  in  numher.  wliicli  leave  (he  larynx  tlirough  the  alKive-mcntioiied 
membnme  near  the  sui>erior  lliynnd  artei^',  a  corresponding  group 
being  on  either  side  of  the  laiynx. 

'I'hese  tnjnks  course  outwai-d  and  backward,  more  or  less  in  relation 
to  the  superior  lliyroii]  arten*,  to  llic  carotid  region,  uud  tunniiuite  in 
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ikhIcs  which  lie  Hlmif!  the  .stjrfaoe  of  the  inttrrnal  jiicular  vein  at  Uif  In'cl 
of  the  bifurc-Mtioii  uf  ihe  caroiid.  'I'Tir  iijiper  trunk  of  this  j^up  ofUti 
runs  iMR'kwanl.  after  enuTpiij;  from  the  lli_vri>li_vo«l  iiK'niUrum?.  along  (he 
hyoid  Wiie  to  the  tip  of  thf  les.^er,  and  t)icii(-e  outward  lo  a  tiode  lying  on 
the  inferior  iispeet  of  the  posterior  lw?Ily  of  the  digaslrir  iiinsele.  'Hie 
lower  Iniiiksof  tiiisKn>up  may  run  by  a  lower  et>urse.  outward  and  down- 
ward, into  glands  in  the  chain  lymj;  on  the  surface  of  the  iiitrrniil  jujjnhir 
vein,  IkOow  tht>  lower  honk-r  of  the  hiteral  lobe  of  the  thvnnil  gluml 
<FiK.  329). 

The  collecliiijj  Iriinks  of  the  infragloiiie  network  are  divided  into  an 
anterior  and  a  poslcrior  division.  Tlie  aiilcriur  division  c<»nsists  of  three 
or  four  small  trunks,  wliic4i  pierce  Ihe  crieolhyroid  nietnhnine  in  the 

me^lian  line  and  ttTtninate  in  ^iwaW 
no.  330  ghind.'i,  which  lie  in  the  median  line 

at  iini-erluin  U>eations.  'Hie  up- 
pcminst  of  these  is  fairly  constant 
and  iic-H  in  Uii*  \'-shaiKii  .sfiaee  of 
the  erieotjiyroid  membrane  fttrtued 
by  ilie  inner  i>orders  of  two  ihv- 
roid  i!::thmu.<>ey,  and  a  third  on  the 
anterior  surface  of  Uie  truehoii- 
'J'hese  two  are  deiitimiiiateil  re- 
speciively  the  prt^thyroifl  and  the 
proiraelieal  glands.  Tliey  inny 
re<rive  trunk*  from  llie  anterior 
jrifnmlotlic  group.  Efferent  trunkii 
from  tiiese  glands  nin  to  the  tie- 
forementioned  chain  of  plamis 
lying  on  the  anterior  external  .siir- 
faiT  of  the  internal  jugular  vein. 

In  the  |)i).strrtnrdi\  i.sion  are  fhrec 
to  live  infraglotliceoltecting  trunks, 
which  penetrate  the  ericotmcheal 
menibnine  «t  or  near  the  line  irf 
junction  of  the  cartilapnons  and 
mcnibmnousporlion.sof  the  trachea 
and  run  into  a  chain  of  glands,  two  or  five  in  number,  which  lie  along  the 
course  of  the  reenrrent  laryngeal  nen'e  known  as  ihe  reeurmit  chain. 
From  ihe-si-  glands  run  vessels  eomniunicating  with  the  l«wenn<i>l  glandx 
of  tlie  internal  jugular  chain  and  a  few  to  the  .supraclavicular  group  (»f 
glands. 

The  lymphatic  drainage  from  all  parts  of  tlie  larynx  thus  p\-ratuallr 
leads  into  the  chain  of  glands  lying  untler  the  steniomastoid  muM-ltr, 
along  the  surface  of  llie  internal  jugular  vein,  or  into  the  supraclavicular' 
glands.     The   prelarvngcjil,   prethymi<l,    and    pretracheal   gland.s   are 
merely  inteweplens  of  ihe  current  on  its  way  lo  the  dee[>er  glands. 

The  spread  of  infection  or  of  malignant  neoplasms  from  either  the 
supraconlal  (glottic)  or  inlraeordal   region  is  to  the  deep  lymphatic 
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i<«liOTim  of  Lb»  lymphnliiT  flow  ham  III*  lupt*- 
llouk  tuid  Uu  infTiijElonir  rreln'ia  of  ihv  liirynv. 
Tba  ^Miil*  i>\  tlir  nii|iniitl>-(1iL-  rrtfi^m  H"-"'  lutO 
til*  poMivlnr  ■■huin,  irliilp  Ihi?  inrriuikitlie  Klmixii 
flaw  int«>  Uw  alitenor  i^^rxiruj  rlniin  'if  BlnrxU, 
'Itiii  n  '4  <tl><roatii>  nifcnififuiicv  111  ilFI«itninitiK 
If  ■  «>n«*r  U  anprajtlDttic  or  inrnmluttio. 
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«  alonp  the  iiil(Tna!  jiifjiilar  vein  Ikcnrath  the  stemomastoid  muscte, 
"or,  ill  other  wnnls,  lo  the  suiiie  l^mpliaiii-  .sysU-rn  iiiiu  which  the  tonsils 
drain.     In  infectious  and  lujvanced  malijfimnl  prtn-i-sw-s  of  llie  Uinnx 

e  deep  cen'ical  f^lami.s  hIoiijI*  Ilie  ijitenial  jujjiilar  vein  and  Eiencjith  the 

:ernoniiisIoid  niii.scles  arc  enlargttJ.  In  inali^ruml  tumors  of  the  Inrviix 
such  enlarjrement  of  the  glands  constitute  a  coiitra-indicatton  lo  opera- 
tive interference. 

I  Varieties.  Kpilhrltoma.  adenocarcinoma,  and  sarcoma.  Of  ihcse 
(lie  e|iidieliiima  iwi-iirs  die  most  freijiiently.  Zlcinsscn  reported  rt7 
cpitliclicmiata   In  fiS  malignant  rases,  while  0  were  surconiaCa.     Bo»- 

rth  colleclcHJ  '.{44  cases,  of  witicli  'JM  were  eurcinoiiiata  and  130  sar- 
'<i>mata.  .Sir  Felix  Senjon.  in  l.SIHt,  (pillivred  the  stali.stics  of  all  larynpeal 
ffniwlhs.  anioiinlinjt.  a"  '"'d.  lo  Hi. 7'}"  non-ma  I  ijjnant  chscs  nnd  I5.'>fl 

.aii;.'imnt  eases,  I  in  7  hein^  malignant. 

General  Facta.— It  may  he  state*),  with  some  confidence,  that  malip- 

nt  noopIuanLS  may  he  nirwl  if  operatnl  upon  sufficieiLlly  early.  'Iliis 
Is  not  done  as  often  as  it  should  l>e,  hence  the  mortality  rate  is  .still 
extremely  Iiigli.  'llie  cn'itip  neeii  of  the  \u»ir  is  "an  early  diagnosis." 
How  5ad  the  comment  upon  nieilicul  attainments  is  die  "fact"  that  fint 
few  practitioners  are  ahle  to  diagnostimle  taryngeal  cancer  nntil  the 
patient  is  in  extremis.  Yet  how  eu-sy  it  is  to  learn  one  or  two  stiiipte 
imiicati.ins  diat  should  at  Ica.sl  put  them  on  their  jjuapd,  and  save  their 
.self-ri'.s|)ix'l,  their  reputiition,  anct  the  livc^  of  their  patients. 

What,  thru,  are  the  early  iiuficattons  of  larytujeai  cancerf    Tlie  cariy 
liens  of  cancer  of  the  larynx  are: 

a)  Continued  lioarsrne.ss  without  eolith,  and  without  other  known 


Sharp,  sudden  pains  in  the  larynx,  the  ear.  or  the  pharj-nx. 

(cj  A^e,   Uie  fortieth  year  and   upwunl;   ihuiij^h  cancer,  especially 

reoma,  may  occur  at  a  much  younger  age. 

(rfi  .\  Iaryngo.seopic  examiimtion  may  show  loss  of  movement  of  one 
of  die  vocal  cords. 

'I'he  alH>ve  symptoms  ore  not  conelnsive,  hut  they  should  arouse 

spicion  of  malignancy.  The  practitioner  may.  upon  the  fort^ing 
'dala.  make  a  tentative  diagnosis  of  a  nintignant  gntwlli  in  the  larynx; 
and  he  will  \w  correct  in  ntnirly  even.'  instjiiice, 

'i'o  sum  up:  If  a  (Mlient,  fr)rty  or  more  years  old.  complains  of  con- 
tinued hoars<rnes.s  withoul  cough,  and  of  shjirp,  .suthlen  pain.s  through 
tlie  larj-nx,  pharviLX,  or  ear,  he  should  be  sii.spcf{e<J  r>f  having  a  malignant 
growth  in  the  lan-nx. 

What  iilheT  diftea^es  cause  fkis  tnfinptom-compUxf  Perhaps  lan,-ngeal 
tuberculosis,  syphilis,  pcrichoiidriti.s.  or  rheumatic  larv-ngitis  may  approx- 
"natdy  duplicate  it.     'Ifierc  an*  other  peculiar  syniptomis  of  these  dis- 

scs.  howe\'er,  which  readily  distinguish  ihcin  from  malignant  neophwrns 
n  rlieuniatism  there  mav  he  sharp  [mins  and  hoarsene.ss.  hut  the  symp- 
toms are  fugitive;  lliey  do  not  persist  as  in  malignant  nenphusms.     In 

iberculosis  and  -typhilis  a  ca.<«ual  examination  should  readily  enable 
practitioner  to  make  the  differentiation. 
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The  extreme  simpHcilv  of  the  symptom  coiiipleY  of  Uie  early  stajje  oH 
tnati^ant  f;n>wlli  of  the  larynx  etiL'uitra^es  me  lo  emphasize  the  s>iTVYy 
toiiis,  lijf  1  have  m  llie  prec-wjirig  paragraphs.    1  wisli  to  urge  everj-  pru«-'tJv 
tioncr  of  muliottie  and  surgery  lo  imprass  inilehhly  upon  his  mind    iXtc 
few  fjwt-s  just  ^iveii.    Cancer  of  the  larv'iix  is  not  a  rare  diseiLse,  hut,      uO 
the  coiltrar>'.  is  (juito  common;  more  than  151  Kl  case.s  were  on  recc»rc^^'vB 
1889.  and  smee  then  as  iiumy  more  have  heen  diagnosticated  attd  ireift.'lk-.nit 
though  many  haxe  not  hcen  pnblisliwl.    Iiiammcfa,  therefore,  as  the     -^^^ 
case  is  cornparatively  «)mmon,  I  desire  to  make  plain  the  !ent**^_uvt 
dia;;nosis,  utid  divest  il  all  of  complex  considerations.    It  may  l>e  reil  «.    — t'-cd 
to  (o)  age,  forty  years  or  more;  (b)  continued  hoarseness  without  eo 
and  (r)  .siuMeii,  .sliurp  pains  in  the  lar^'nx,  pharynx,  or  cars. 

Etiology. ^The  exciting  cause  of  malignant  neoplasms  of  the  la- 
is  not  clearly  understood.     Clironic  iiiflummalion  of  the  lan-nx  s 
to  l)e  a  factor,  as  llie  stalistic-s  show  that  families  having  a  histo 
malignant  growths  are  more  often  attacked  in  the  larjmx  when  su 
to  chronic  inflammations.     The  use  of  tobacco  also  seems  to  \^ 
exciting  cause. 

\'iR-how  ItTsely  .silvs  that  healthy  tissues,  if  eontinuallr  subject: 
irritations,  may  he  the  scat  of  heteroplastic  growths,  aixl  that  the  hi 
more  ilian  any  oUier  organ,  where  uo  trace  of  heredity  or  predis{M>&^- 
exists,  is  likely  to  he  the  site  of  malignant  growths. 

Age.^Thc  !igc  at  which   malignant  growths  of  the  larynx  ap:>^' 
varies  somewhat  with  the  variety  of  the  cam-er.    Sarcoma  often  o^r-rrr^axui 

in  the  very  young.    The  author  saw  n  ca.se  of  mclanosarcoma  in  a  *.— ^'ft/W 

eighteen  months  old,  whi«'h  pursued  a  very  rapid  rtnirse  with  a    ^^k  ftta/ 
termination.     It  is,  howe\'er,  more  fretjuent  in  young  oduh  life.      F^^-fipU 
thclloma  occurs  in  middle  aduli  life  and  in"  old  age;  carcinoma,  cfii  ^^fffr 
between  the  ages  of  forty  and  sixty. 

Malignant  growth-t  of  the  larynx,  without  reference  lo  their  varie^^'.!*. 
according  to  the  following  table  fmm  fJerhanIt,  occur  with  greal:::^^^ 
frequency  between  the  fifiietli  and  sixtieth  years: 


SDI(>3U « 

80  to  40  u 

WtofiQ  « 

aatoflo  7« 

eotoTo    .  .     .  30 

70  la  80 ID 

TaW IST 

Schrotter  ohser\'ed  carcinoma  in  a  phlld  aged  three  and  one-half  vein, 
and  iti  a  girl  age:l  ten  and  one-half  years. 

Se«.— Sex  influences  the  formation  of  malignant  growths  to  a  marked 
decree.  Oerhanlt  found  carcinoma  three  times  as  previUent  in  midrs 
aa  in  females,  while  Senion  founil  them  in  males  four  timcj  an  frifiuentlv. 

Social  Standing.  The  condition.s  in  life  .seem  to  influence  die  occur- 
rence of  malii,'iiant  growth.^  of  the  larynx,  tlic  well-to-do  being  more 
often  afflicted  than  the  poor. 


Digitized  by 


Google 


Jtf^I/CAMiVT  NEOPlAli.\fS  OF  TlTStARYNX 


55S 


Pathology. — Tlie  pallioluglcal  aimtoinjr'  of  laryn^iil  cancers  is  (|iii(e 
similar  to  Uiat  of  carcinoma  ami  s«rr<nna  oIscwIhtp  tn  ilu*  IhhU',  iitiii 
will  not  be  described  in  detail.  Inder  Svmptniiis  will  bi-  fimiul  a  briuf 
chanifiorizatlon  of  mnlipnant,  epithelial  neoplasms,  to  which  tht  render 
is  rererred. 

Sjrmptonis.^The  cldef  clinical  sjmploms  are:  (a)  Continueii  lioarso 
ness  without  other  known  cause.  (A)  Sharp  lancinatiiijj  pains  in  the 
ear  and  pharynx,  (c)  Loss  of  movement  of  the  vocal  cord  on  the  afi'ected 
side,  (rf)  Tho  patient  is  forty  years  of  age,  or  more,  except  in  .sarcoma, 
which  may  otrciir  at  any  agp. 

ContiiiMc^l  hoarseness  may  be  the  only  symptom  for  several  months, 
and  till"  pain  and  the  lows  of  inovenienl  of  the  cord  may  cinnnicncc  at  a 
later  perio<J;  hence,  (.■ontinnttl  hoarseness,  without  other  Itiinwn  raiise, 
sliould,  in  a  patient  forty  or  more  years  of  age.  be  suflicient  lo  amuse 
suspicions  as  to  the  presence  of  a  malipiant  growth  in  the  larvn.^:.  While 
it  may  be  .said  that  a  positive  early  diagnosis  i.s  difficidt  lo  make,  it  is,  on 
the  other  hand,  easy  to  make  a  pnivisiomil  diagnosis  and  place  the  patient 
under  ol>ser\-ation  so  as  to  give  him  fhc  advantage  of  the  earliest  possible 
diagnosis.  I  niakea  plea,  therefore,  with  Sir  Felix  Si-moii,  von  Berf^inann, 
Chevalier  Jackson,  Otto  Stein,  and  others  for  an  early  diagnosis.  Thia 
alone  offers  a  reasonable  h«ipe  for  llie  sticee.'i.sfiil  treatment  of  this 
disease. 

'I'he  hoarseness  ffrows  pn>gre.ssively  wttrsc,  ami  tlic  voiee  may  finally 
become  aphonie. 

As  the  edema  develops,  and  the  growth  encroaches  upon  the  lumen 
of  the  jjlottis.  dyspnea,  of  greater  or  less  intensity,  may  end)arrnhs  the 
patient. 

t-'ough,  increasiiifr  with  the  progress  of  the  disease,  is  usually  present. 
'Ilie  expee(orati)«i  i.s  at  first  similar  to  that  in  chronic  hmiigilis,  and 
later  i.s  a<lini\cd  with  purulent  !«ecretion,and  with  blood  in  the  ulecrativc 
stage. 

Uy^liagia,  or  (UfTH-ult  deglutition,  is  a  late  symptom  in  the  intrinsic 
variety  of  the  disease.  If,  however,  the  priman*  cancer  is  iti  the  pliarj-nx 
or  the  esoj»liagtis,  it  luay  appear  at  a  nnich  earlier  (MTioii. 

'Ifie  enlargement  of  the  lymphatic  glands  of  (he  ne<-k  is  n  Infe  s\Tnp- 
tom,  only  occurring  after  ulceration  of  the  tumor  has  taken  place.  Kpi- 
thclioma  is  often  attended  with  a  very  tardy  enlargement  of  the  glancl.s. 
In  intrinsie  tumors  of  llic  larynx  two  .sets  of  glands  are  seeondrLrily 
afTet'led,  tuimely.  the  grou|j  at  the  angle  of  the  jaw  and  those  behind 
the  slemocleidomastoid  muscle.  'I'he  subglottic  glands  of  the  laryttx 
empty  into  those  at  the  angle  of  the  jaw.  while  the  .supraglottic  glands 
empty  into  those  pasterinr  to  the  stern ocleidomnstoid  muscle.  If,  there- 
fore, the  glands  at  the  angle  of  the  jaw  are  enlarged,  it  .should  arouse 
suspicion,  at  Iea.st.  of  a  suljgluStic  cancer. 

The  Jale  involvenienl  of  llu-  Ivmphalic  glands  in  inlrin.sii-  laryngeal 
cancer  is  another  argunient  in  favor  of  an  early  diagnosis,  as  the  tumor 
can  then  lie  easily  removed  in  toto.  Sliouh!  the  diagnosis  be  made  only 
after  glandular  eulurgement  has  taken  place,  the  operation  is  a  much 
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more  ftinnidable  one,  as  it  ntcessiialps  the  rpinoval  of  the  gfandfl.    Fun 

lliLTmore.  the  [jrohiiliiliiv  of  ti>inl  nv«Htinii  of  triUiei-  tiiiiwir  ar  ^rlandii  is 
gent-nilly  Icsseiio*!  in  the  fwtvaiiced  stage  of  tlie  disease,  for  recurreiH-e 
gerit'ratly  takes  place. 

Laryngoscopy. — Tlie  lan'tigoscoptc  examination  often  presents  a 
picture  so  fliaraPleristic  as  to  fimfinii  at  oik'C  the  su!!pieton  amused  iiv 
the  other  syniptoius  present.  When  only  one  side  is  affec-kt],  the  aUliir- 
tora,  and  later  the  a/ldiictors,  are  pamlj-zed  on  the  a(Te<^ed  skle.  Both 
sides  are  paralyzed  when  the  entire  larynx  Ls  involved. 

AeconJitifj  to  Semoii's  law.  the  abductor  muscles  aln>phy  licfor*-  ihc 
adductor  fillers,  hetire  iiUJuctor  jtanilysis  appears  first  and  i.s  follow<^ 
by  addui^tor  paralysis. 

By  reference  to  Fifjs.  330  and  33 1.  ilhif^trating  two  of  the  author's 
cases,  tliu  laryngeal  image  in  unilatenil  eaiKt-T  of  the  Ui^'iix  is  iJiown. 


Pin,    330 


t'l     ~r 


Panlrnw  rJ  lt»»  lliyr<>-iiry««niMW  muxr- 
Mtd  ihv  ivyt«iioiil«tii  in  iiIi*4ii|iIf-1  |ihi>naiw 
mun)  Bavcrt  no  Ihe  M%  atllt.  Ilmini  I 
tho   Bul bur's  MUM  of    aub^iidiF  oanJAOBUk 


Ckfviuoina  of  ihr  ri«lit  venlriculiir  bnnd  o( 
lb*  tsrynn.  Ii  wiw  rviMuvol  dy  the  iriuuliiryu* 
««nt  routs  by  tlw  uulhor,  iMuttiMl  in  one  yiMLr, 
win  rwit>«ral«d    upon    Uj  Ills  uiniF  rout*  i>i(h> 

am  t«li«t,  the  p«t4«al  >lyiiiK  two  inonltui  Lii«r. 

(Autboi'B   I'UH.) 


The  micposcopie  dia^osis  is  not  always  reliable,  especially  if 
ti.ssiie  is  reiiH»vc<l  hy  the  endoIarvnf;fal  ronJe  {W.  .!.  Tcrn*1.  as  the  cim^ 
cerous  frrowlli  may  he  deeply  seatwl  beneath  the  mucous  meinhra^ 
If,  however,  iJie  specimen  for  examination  i:i  removed  by  lar^'np>fissuu^^^^*'^ 
it  can  Ih.'  ohtained  from  the  deeper  stnietnres.  an<i  slionld.  ihereft 
afTord  an  aceuratp  means  of  diupiiosis.     It.  Fraenkel  iiiaititaiti^  that 
mien».scopic  (iia);;j»jsis  is  of  fundaaienlal  importance.     Nejjjativc  rest- 
should  not,  however,  he  taken  a.s  liual.  e.s[Kvially  if  the  spcr-imenv 
obtained  by  the  endolarvngeal  route.     .A  positive  finding,  however^ 
dependable  if  made  by  a  competent  patholojji.st.     \  j;!ohulHr  mllceL  x-^c^ 
of  epitiielial   cells  is  su.spiciou.'*  f)nly.     Kpilhelial  cells  inu.-*!  Ixr  foi.a'^*'^ 
where  they  do  not  belong.    The  irre^ilar  stnirture  of  the  epitheliii'*^- 
such  a.s  is  FfHjiid  in  t^-pieal  epithelirti  nesls,  is  characteristic  of  cancel- 
When  the  mien^scopic  findings  include  the  foregoing  points,  a  positive 
diagnosis  of  cancer  of  the  epithelial  variety  may  be  made. 


JbmJtSl^^ 
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Diagnosla, — Caat'er  of  the  lan-iix  should  Ije  difTvronliatwl  from  (a) 
chnmit'  lan-tijrilis,  (h)  .svplitlitic  Iiirviigilis,  {r)  tuherciiloiis  iaryiigitis. 
(d)  peru'h  urn  Iritis,  iiiul  [t)  heiii^ti  mwjpla.snis  tif  the  lan'nx. 

(a)  ('hronir  larynjiiti.s:  hnarst-iifss,  whilo  prcst-nt  iti  twth  chronit- 
larynplis  ami  cuwiiioma,  is  mort-  inTsisti-iit  in  ciircinonia.  In  rlironic 
larvTigitis  llu'  vnice  is  husky  tJ[Km  arising,  but  be«imes  clear  duririfi  llie 
day,  find  in  the  hypLTtrupliic  viiriety  thrre  uiv  disL-n'tc  ciilarfjenioiit.s  of 
the  mucosa,  but  they  do  not  have  t\\v  distinct  nodiihir  surface  wliich 
is  prcsMil  ill  {-arrinoma.  In  chronic  lan*ngitis  ihc  vocal  conls  arc  frrdy 
tncivnlile  in  lioth  nlictuc-tion  and  adduction,  nhercas  in  cairinoina  one 
or  Ixith  cords  iirc  iminovalde. 

(/»)  In  syphilitic  lan*njiilis,  the  hnarscncsn  ih  Jow-pitchttl,  and  brassy 
or  raucous  in  diameter.  In  carcinuuiu  of  the  laiyux  it  is  higher  pitclied. 
and  softer  in  character;  indeed,  it  nmy  become  ajilionic  in  die  later  stages. 
The  cords  are  freely  movable  in  syphilitic  lurynf^ilis,  and  the  history  of 
the  cjise  usiiidly  clears  tlie  dia^jnosis. 

(r)  I'ldjcn'uiiHis  laryngitis  is  characterized  by  Imarsciicis  and  pain, 
and  when  perichondritis  is  present,  by  fixation  of  one  or  both  vocal 
cords.  The  histori*  and  the  examination  of  the  xpuluDi  render  the 
diagnovi.s  so  dear  that  matipnancy  is  practically  exchided. 

(d)  lienign  neoplasms  of  the  v<«jd  conis  (tlic  most  frequent  site  of 
intrinsic  malignant  neoplasm)  are  eliaructeriwil  by  hoarsenes-s,  though 
pain  anr!  paralysis  of  the  laryngeal  muscles  are  absent. 

Prognosis. — niegciienti  prognosis  of  malignant  gmwllis  of  rhe  larynx 
is  bjid.  This  would  not  he  so  if  un  earlier  liiagiiosis  ivere  made.  In 
Other  wonIs,  the  prognosis  depemls  in  a  large  n^easure  upon  the  early 
recognition  and  surgical  renmvnl  of  the  disi-ased  tissue.  Sir  Telix  Senioii 
daiius  that  tH)  per  cent,  of  his  cases  lia\e  been  ctirtnl  by  ihyrotoniy.  All, 
or  nearly  all.  of  his  surgical  ciis<'.s  were  diagno-sdcaii-d  tind  opcral<i!  n|>im 
in  tlie  early  stage,  lieiice  the  high  jjcrcentage  of  cuivs.  Jackstjii,  in  a 
total  of  9  complete  lari'ngectoniies,  incluiling  die  epiglottis,  had  but  1 
death  immediately  following  the  operation.  'I'he  other  eases  lived  eight 
or  more  months  after  the  operations. 

(iluik  in  his  first  Ul  cases  reprirte(I  2  as  cured  (Ihi-ee  years  without 
recurrence).  In  his  IjiM  series  t>f  22  ca-ses  I  died,  making  a  percentage 
of  recoveries  higher  than  Scnam's.     Of  a  tittal  of  2;^  complete  laryn- 

f^ectoiuies,  he  daiiiis  ^  good  results.  ]n  UHKf,  out  of  125  cases  lie  claimed 
le  t«u]d  show  3S  living  cases,  the  oldest  still  alive  and  in  good  condition 
diirteen  years  after  the  operalion. 

Of  Uiose  iiead,  sdinc  lived  i-levcn,  eight,  six  and  one-half,  five  ami 
one-half,  four  and  onc-lialf,  and  three  unil  one-half  years.  8ome  died 
of  illne-ss  other  than   r*tnirrence. 

K<K-hcr  in  12  cases  had  (i  nTtirrences,  "Wliile  and  Powers,  after 
re\iewiTig  a  large  number  of  eases,  conclude  that  in  coiiiplele  laryngec- 
tomie*;  the  death  rate  is  '-ih  per  cent.,  while  in  partial  laryngectonnes  it 
is  about  27  per  wnt. 

Werekmei.ster  collected  297  eases  of  complete  lan-ngeetomy,  of  which 
36  were  fatal,  by  whicJi  he  probably  means  that  3(1  died  during  or  soon 
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after  the  operations.  How  many  ilietl  later  Trntn  recurrence  is  probablj 
not  .thown  in  these  figiims. 

In  a  c-olle(Tti(in  l(K^  cusfs  opirmttNl  on  hy  laryngofissure.  4  tiled  of 
pneumonia  within  eight  days.  'ITie  low  death  rate  from  this  cause  stamps 
tlie  profediirc  iis  safe  fn)ni  a  surgical  standpoint,  'llie  voice  after  lan-n- 
j(o(is»ure  varied  wiih  the  extent  of  tlie  o{>crstion.  In  Wnipn  luniors  it 
usually  remains  fair  or  j;ood.  In  malifrnant  iicHtplasnis.  os  tliey  ^nerally 
a(fe<'t  the  integrity  of  one  or  Iwth  cords,  it  is  not  so  gootj.  If  only  one 
con)  is  involved,  a  useful  voice  is  retained  in  simple  laiyngofissiire  and 
in  hojnilarvn{ioctuinv. 

In  -luniuiing  up  the  progntxsis  under  operative  treatment,  it  may  l»e 
said:  (n)  That  in  those  cases  diagiiosticatwi  anil  o[>pr.iliHl  on  in  the  eariy 
stage,  before  ulceration  and  extension  to  the  neighlwring  parts,  the 
prognosis  in  good,  {h)  In  those  eases  operated  on  in  the  late  stages  llie 
prognosis  Ls  had.  (c)  The  personality  of  the  operator  and  the  fortunate 
opportunity  of  seeing  the  cases  in  an  early  stage  favor  a  lietter  prngnosl-!. 
id)  Larj-ngolissure  gives  a  Itclier  chance  of  reoovery  when  the  dist-uM*  Iia^i 
not  extended  to  the  e-\lrinsic  parts  of  thelarv-nx.  (e)  Total  lan-ngectonay  is 
attended  nnth  greater  shock  and  a  higher  mortality  than  Utc  more  limited 
operations.  It  should  l>e  renieuihered,  however,  that  this  niethu«l  of 
operating  is  usually  adopted  in  the  more  advanced  and  hopeless  cases. 
{/)  KeishalMT  has  divided  cancer  of  the  larynx  into  two  clinical  gnmps, 
which,  from  the  stand|>oinl  of  progno-sis  and  treatment,  is  importanl, 
namely;  (I)  Iutrin.sic  cancer  of  the  larynx,  and  (2)  extrinsic  i-an^-er  of 
the  larynx  Intrinsic  cauwr  has  its  origin  in  the  vocal  conls,  the 
ventricular  hands,  and  the  ventricular  pouches.  Rxtrinsic  cancer  of  the 
larj'at  orises  from  the  arvieiioid  cartilages,  the  epiglottLs,  and  other 
parts  contiguous  to  the  larj'nx.  In  intrin.stc  cancer  the  growth  de\-elops 
slowlv  and  cxteuils  with  extreme  reluctance  by  mclasljisis  to  the  lymph 
glands  behind  the  sternocleidomastoid  and  to  the  nnglilioriiig  tissues 
surrnrniding  (he  larynx. 

In  the  extrinsic  variety,  tJie  reverse  of  the  alMne  fact.s  is  true.  Id 
other  wonls,  the  prognosis  in  intrinsic  cancer  of  the  larynx  is  naturallr 
much  [uore  favorable  than  it  is  in  the  extrinsic  variety.  To  make  accurate 
deductions  froni  the  statistics  of  cancer  of  the  larvnx,  it  is  nect^'iary 
to  know  whether  it  is  intrinsic  or  extrinsic,  sareonuious  (fur  it  ts  much 
more  favorable  in  this  variety)  or  caitrinoniatous;  whether  operated  in 
the  early,  middle,  or  late  stage;  wheilier  hv  laryngofissiire,  partial  laryn- 
gectomy, liemilarviigcftcHuy,  complete  laryngei'louiy.  or  by  ligation  ujid 
resection  of  the  external  carotid  arteries  and  their  branches,  as  odviK 
cated  by  Dnwbam. 

The  foregoing  data  fairly  represents  the  prognosis  under  exiadng 
methcKls  anil  cfmilitinns,  though  I  fear  that  it  presents  it  in  a  too  favoc- 
ahle  light. 

Frank  ilartly.  in  liH12,  rt*viewod  ihe literature  from  1SS3,  when  Hrauers 
perfonned  the  first  thyrotumy,  aiid  the  first  larfngetrluuiy  by  U'atMin 
m  1S7S,  dowti  to  the  more  improveii  methods  of  operating  in  1900.  The 
death  rate  witiiin  tlie  first  days  after  the  operation,  up  to  18S0,  for  laryn- 
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gedomic-s  was  4-1  per  cent.,  and  nf  those  remaining  eured  for  three 
years  prior  to  1SS9  it  Wiis  7  per  cent.  Since  IHSO  the  deiilh  rate  wiUiin 
the  first  ten  days  has  Keen  S.5  per  cent.;  in  those  reiniiining  rured,  15 
per  eent.  The  folhm-injj;  (ahnlalinn  hIiows  the  improvement  in  the 
immediate  and  the  remule  death  rale  anil  the  net  gain  in  the  tuorlalit}^: 

Dkatii  Rat*^  in   I.A»v.\*iE(-rr>MiK»  r*m    Ev»:i(r  Oxe   HrxriRBD  Opkhationi*. 


Prior  to  1880 


Imineilijiii*  tlontlu.  Ilamui*  dwitlu.  Total  iIkiiiIu,  LivftiiC. 

ppT  rant.                  Fh  ooni.             Per  catit.  for  t«iit. 

i\.n                           fi2.<l                        Dn.O  -1.0 

.     .       S.a                         47. .1                     SA.&  It  u 


Hie  present  total  death  rate  before  the  end  of  the  ihinl  yt-ar  is  5(i 
per  cent.,  as  nttninst  Oti  per  rent,  prior  to  ISKfl.  The  Ireniendous  iin- 
provernenl  in  llic  mortalitv  mtr  is  ein'onni<iiiig,  and  stands  as  the  strongest 
argument  in  favor  of  stilt  further  improving  llie  .siirj;if«l  tetrhnique  for 
the  cure  of  tlii.s  dread  disea.se.  It  .should  be  renienihercfl,  however, 
that  the  improved  mortality  rate  fulbwing  the  surgical  tniatmeitt  is 
largely  due  to  the  more  intelligent  .selection  of  ea.si\s,  a,s  well  as  to  the 
impmved  technitjue  ami  asepsis  now  in  vopie.  In  tjie  |>eriod  prior  to 
18.S0  the  failure  tn  elwt  the  propermedioH  of  operating  prolnibjy  !argelv 
contribiilei]  tn  tin-  higJi  ilnitli  rate.  TIutc  i.s  still  room  for  improve- 
ment in  tliis  regard,  and  it  is  (o  be  hoped  that  in  the  near  future  u  still 
les-sened  mortuary  report  will  be  given. 

l*ean  report.s  a  eiii^e  of  extirpation  of  the  larynx  and  part  of  the  esnpho' 
gus  for  a  eancerons  tiiiiior  diiigni>stira1erl  liy  lari'ngo.-ieopic  examination. 
Alllioiigh  apfmreiitly  limited  to  llie  li-ft  .side,  il  wa.s  found  to  eMcnd  to 
tlie  right  side,  and  to  the  upper  portit>n  of  the  esophagus,  the  Jiyr»id  Iwne, 
and  tiie  base  of  the  tongue.  The  whole  mas.s  was  removed,  and,  to  eom- 
pensate  for  the  exterwive  los-s  of  substanre,  the  e-Hipliagns  Wfus  drawn  up 
antl  stitcberl  to  the  skin  in  the  upper  angle  of  the  wound.  The  trarhea 
widi  a  cannula  insertetl  in  it  wa.s  also  .secured  by  .suture  to  the  skin.  .An 
artificial  laryn.\  was  .supplied,  wliich  not  only  enabhil  the  patient  to 
swallow,  but  also  allowed  him  tn  inhideair  phy-sJologicii lly  prepan-d  in 
pas.^ing  through  the  nose. 

Pean  draws  the  fulhnvinc  <-onelu.sions  from  the  ease: 

1 .  Thfil  it  i^  impos.sihle,  prior  to  operation,  to  be  trrtain  of  the  extent 
of  the  disease  wlien  no  subjective  .symptoms  arc  present. 

2.  'J'hat  the  surgeon  must  nev<T  premise  bcforehaml  to  limit  the  opera- 
tion to  the  removal  of  only  a  part  of  the  larynx. 

;{.  That  an  extensive openition.  including  the  rcnu)vid  of  thehyoid  bone 
and  the  ba.se  of  the  tongue,  may  be  undertaken  willi  safely  and  .success. 

4.  Tliat  after  such  operation,  important  modifications  of  the  anatomy 
of  (he  parts  operiiteil  on  ulwjiys  follow,  the  abnorninl  ojienings  of  the 
tracliea  and  the  esophagus  being  raised,  the  epiglottis  and  the  root  of 
the  tongue  In-iiig  loweretl. 

5.  Thai,  thanks  to  suitable  mechanical  appHatiees.  the  functions  of 
the  parts  can  be,  to  a  large  extent,  re,stortHl,  e\'eii  after  the  most  exteniive 
opemlions. 
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Treatment. — Tlie  various  methoils  of  In-aling  lan,-ngeal  <.-Hiicer  may 
be  a[>pr{»[)riiitel_v  stmlie<]  under  the  rollowiii^  heads: 

1.  The  ejidolarviifieal  openilion. 

2.  rjin'nj^)fi-ssiuv  or  thvnilomy. 

3.  Subhyoid  (jlmryiigotoiny. 

4.  Partifd  larrn^jectomv  or  heniilaniigoctomy. 

5.  Conijili'tt'  larvri^jiftoiny. 

G.  Ligation  or  iujetlion  it(  the  external  eartttid.s  and  tlieir  branches. 
7.  Trac'lipotoray. 

Each  of  the  farcKoing  methods  of  trealmetil  ha-s  its  advocates,  and.  in 
seieefeci  rase,-!,  its  a<Ivaiitiipf-.s.  I  shall  rndrnvor  fo  pf)inl  nut  ihc  most 
jjrouiinent  iiidicatiuns  for  iitch  in  surti  a  way  as  to  enable  tlic  surgeon 
to  elcrt  the  cine  most  suitable  for  the  fa*;e  in  haiul. 

1.  Tbe  En  do  laryngeal  Operation. — 'Hie  endokn-ngeal  operation  for 
cancer  of  the  larynx  i."  not  unlike  that  dexcribeil  for  papilloma  of  tbe 
larynx.  The  responsibility  attending  it  Is,  of  course,  tiuich  greater  r>n 
account  of  the  gravity  of  the  diseitse.  The  most  dislinguished  advocate 
of  this  method  of  operating  is  H.  Kriicnkcl,  who  rur<vl  three  cases  by 
operating  on  thcin  by  tlic  endolaryngcul  nHite  at  intervals  covering  a 
rperiod  of  five  years.  At  the  lime  of  his  published  report  there  had 
Ibeen  no  recurrt-nce  after  two  ycjirs  of  f|uii';<ccnee.  1  have  operated  on 
a  few  cases  by  this  method,  in  one  of  which  tiii-re  was  rti'nrrence  in  ten 
months,  with  pnmcHiiiced  hoarsenes.'!,  dyspnea,  pain,  and  eaehexia. 
The  second  operation  dul  not  relieve  the  patient  as  did  tbe  first.  lie 
(fpadnally  grew  worse,  and  diet!  two  months  after  the  se*-ond  operation, 
wliich  was  perfonnw]  twelve  mouths  arterlhe  first,  Tlieea.sed'ig.  lilitl) 
sliould  have  been  subjected  to  heniihiryngwtfjiny  i>r  complete  larj'U- 
geclomy  at  the  lime  of  the  first  operntioii,  uotwithstaruling  the  fact 
that  tbe  tumor  wius  apparently  accessible  to  (lie  double  cutting  foix-eps 
vm  the  nioutli.  It  is  <|iute  pmbabte  that  I  did  not  succeed  in  removing 
all  the  canceriMis  tissue,  which  I  couEd  have  done  had  I  re-sorted  to  an 
operatiou  liy  the  estcrmd  route.  Votwillislundlng  the  bril!i:iitt  results 
reported  by  H.  Fracnkcl,  t  think  the  endolni^*ngeal  operatiim  sliould 
nirely  be  the  operation  of  choice.  It  nmy  l>e  chosen  wbeii  other  melb<Kls 
are  n'fused.  Diret-t  laryngoscopy  promises  better  restdts  than  are 
obtained  by  the  indirect  mutluKl.  l.aryngofi.-isure  nuiy  be  perfomietl,  if  a 
pathologist  lie  present  in  order  to  make  an  examination  of  the  speeiincn 
(jy  flic  freezing  metboil.  which  only  retpiires  a  few  uunnles.  In  Hgs,  XV2 
ami  -i'Si  are  shown  die  author's  i:n^rs  of  pediincuhitcil  carcinoma  of  the 
larynx.  This  Is  a  ran-  condilion,  aiiij  I  know  of  otily  Iwo  siinilHr  eases 
on  reconi  (H.  E'raenkel).  Tlie  glaials  of  the  neck  were  large  and  firm. 
A  gland  was  first  removed  and  sidmiitted  to  microscopic  examination 
and  earciunina  was  fonu<l.  The  laryngeal  neophusm  was  tben  removed 
with  a  snare.  As  tlie  patient  swallowe«"t  the  growth,  wann  salted  water 
was  given  and  tlie  tnmor  ejecleil.  The  patient,  agefl  forty-five  years, 
died  eighteen  months  later,  metastatic  carcinomata  licing  found  post- 
mortem in  the  liver,  spleen,  and  stomach. 

The  operation  may  be  completed  by  the  method  which  appears  to  l»e 
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best  in  view  of  the  marroscopic  and  microscopic  findings.  Tlie  precise 
location  and  extent  (»f  tin-  ;:n)wtli.  whfthep  intrinsic  or  exirinsic,  i^hould 
also  bedotcrminrd  nfler  the  larviix  is  opcnttl  liy  larvngofissure. 

In  orrler  tn  tcmlcr  (lie  fhorou^'li  examination  of  the  j)arl.s  lliroujih  the 
larvngofissure  |x)s,sii)l<!,  tlie  iiitt-riur  of  the  laryiLx  siioulil  Ik-  lirusheii  or 
sprayed  witli  a  10  per  cent,  solution  cif  corainc  tn  abolish  the  reflexes. 
Adrenalin,  1  lo  RHM).  mav  be  useii  to  .sjirink  the  nnicoiis  membrane,  un<i 
thus  bring  tlic  liniitation.s  of  the  growth  into  greater  prominenee. 


rta    3X! 


Fro.  ass 


The  uuthur'*  ciiMi  of  iKtlunculalxl  rnrei- 
rrOTDii  nf  llir  biryiii  uh'Iviiik  Inim  tlvr  li'll' 
voiitfii'ulnr  I  in  ml  Tliu  lumor  urin  liiBiliirlljr 
nidViiliJe.  Ii  iviu  Tcmovod  wiib  «  rul'it-wm 
Mi*rr  thiuiind  I'hr  Iniiulli.  TTir  luilii-iit  gital- 
lownl  it,  wiw  Rivnn  winni  n:!]!  nolulitjTi,  nitri 
iHilch  )i0  Ejected  it.  Hnil  thp  nirv  ■|M>r4iiiDn  vu* 
UiilK  pirwrvrd,  A  hIiiiiiI  hiui  |iiri  jiiiuly  ir- 
luotoil  Iniiu  (ha  tuirfpaiJourliriK  >i'lv  of  tlio 
nwk.  And  upon'  mlrro"<-oii|i-  rxnmiiuiliun  by 
llip  (iiliiinliiiii  ]i<lii>riUiitr>,  it  \tnit  iifiiiniiiiiH^ 
cnrHnuna,  Ttw>  lnr>'ii|C>iil  tumor  iviu  llkrwiiH) 
■utiinitlFcl  and  [ti«rioiirii-iM)  rarr-tiiumn.  I'M'Uliur 
ui1«t<Bt  nltiiriitii  (lir  i^tf  on  iiriioijil  iif  tile 
rli*lhkcl'  wTRnvnli')'!  of  tli*>  tiini(>r  from  thn  lUr* 
rouiiiliiit  tiviiM  nii'l  \U  imU>:k<l  ullnrhnmit. 


Vitir  of  lilt?  Inferior  imrfoce  af  (ha  nutbor'i 
ctLW  •l^  rviliiiiriiliilnl  ii.r^'iijunin  ol  Chr  lnryiit 
in  11  riJiin  nui-l  forty-lrvp  >v[UBr  Tlk<-  ii^Iilul'Iii 
wriu  luliulHr  nii'l  coinpiincd  <■!  muraiu  inem- 
brkiip.  HtKl  wiiB  iitlni-hnl  lo  th*  vrntni'iilM 
hiinci  of  file  Ipfl  hIiIb,  Tbii  lulnnp  »jui  fiovly 
iii»viil>lr  in  (lie  luryrix,  orpaBloiinlly  obetrurt- 
tiiK  Ihr  liTtiitFiiiiK  Hi*-  tumor  iiinwiitril  Ihe 
[ijijwBruni'Bi  of  II  tiliuid  dialupiilBil  bi-naiilb  iha 
niiii'oun  iiioriibrntM. 


2.  Iiaryngofisauie  or  Thyrotomy. — This  operation  is  one  that  .should 
be  cho.s<^-n  for  tlie  piiqxKse  nf  (tbtaifiin;;  a  specimen  for  examiiiafion  iind 
for  tlie  removal  of  cancerous  and  benign  finAvtb.s, 

'ITie  indication.s:  (n)  Kor  die  rctnnval  nf  forcij^n  IkkIjcs  [(KJgctl  in  the 
Ventricular  fioiicli  whicli  cannot  be  removed  by  eitlier  tlie  direct  or 
indirect  endolar}'n^'eal  route. 

(li)  Por  the  removal  of  benign  neoplasms  which  cannot  be  reached 
suceejwfiilly  by  the  eiidolarynpeal  rrviite. 

(r)  To  obtain  ii  specimen  fntni  a  suspected  malipnnnl  nei>plasni  (pf 
the  larynx,  for  nii<To,scopic  exannnaiiun.  cspt-rially  when  the  one  tc- 
nioved  by  the  cndohiryii^til  route  givi^  a  ne^tlve  rc3uU. 
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(tl)  To  expose  ilie  interior  tif  llie  laryiix  to  view  in  order  to  deiemiine 
the  gross  ajipearaiu-e,  site,  and  cxtwit  of  a  lan'ngeal  tieuplasm,  pre- 
limiiurv  to  the  election  of  Llie  tnethcKl  of  reniovnl. 

(b)  \s  a  method  of  election  for  the  removal  of  an  intrinsic  malignant 
growth  of  the  lurvnx. 

IVken  Hhntbi  lorynyojissuTe  he  the  method  of  dioicr  or  election  in  malig- 
nant iieofija.tmsf 

(J)  When,  upon  Jaryngijscopie  examlimtion.  the  growth  is  found  to  be 
limited  to  the  wft  parts  nr  ro  a  small  area,  and  can  Ik.'  removed  throtJ<;h 
the  iamipofi-ssiire,  wilh  the  sacrifice  of  but  tittle  or  none  of  the  carti- 
lagiiiniis  framework  of  the  larynx. 

(^)  When,  upon  larvn^joscopic  examination,  the  growth,  while  sonie^ 
what  CKtensive,  ((i«^  not  appe-ar  tn  involve  the  deeper  tissues,  and  can  in 
all  probahility  he  entirely  removed  by  laryngofissure. 

(A.)  When  the  growth  is  somewhat  more  extensive  than  in  (f)  bikI 
(p),  but  is  still  circumscribed  within  a  fractional  pari  or  one-half  of  the 
larynx,  havinjj  its  origin  from  one  cnni,  or  the  ventricular  jKiuch  or  band 
is  not  iileeratejl,  and  there  is  no  enlargement  of  the  glantis  posterior  to  the 
aernocleidomastoid  mnsrie. 

(0  Wlien  the  growth  i.s  intrinsic,  the  viK-al  (-ord.  the  ventrieiilar  pouch, 
or  [he  ventricular  band,  even  though  it  is  c|uite  Iarj;e,  and  the  l_\-mphalic 
glands  posterior  to  the  Htcrnix'leidonia,sloid  muscle  are  not  etdarged,  it 
is  barely  possible  that  u|>eration  by  laryngofissure  may  be  succes»*fully 
done.  If  the  untwth  Iuls  involved  tlie  cartilaginous  framework  of  tlie 
larvnx  to  such  an  extent  as  to  nwessitate  the  n'moval  of  a  considerable 
portion  of  Jt  on  one  side,  luryngo(issui"e  should  not  be  the  method  of 
choice.  Hemilaryngec'toniy  or  incomplete  lan-ngeetoniy  should  be 
chosen  after  a  preliminary  laryngiifissurt. 

Axiom:  Laryngofissure  should  be  the  operation  of  choice  when  the 
malignant  neopljLsm  is  intrinsic,  and  when  diagnosticated  in  the  early 
staife. 

l*aryiiKofis,sure  or  thyrotoniy  ha-s  been  fre<itu'ntly  rcrerntl  to  as  a 
Dietlioil  uF  removing  |{n>wths,  foreign  bodies,  and  stenosis  of  die  laniiuc. 
It  will  be  described  as  such,  and  cross-reference  will  be  made  to  it 
wherever  the  author  thinks  it  the  proper  prixretliire  for  other  ulTeetionsi. 

Trckniqiur.  This  operation  consists  in  s|>li(tin^'  the  larynx  in  the 
anterior  median  line  and  removing  tlie  growth  thnmgh  the  fissure  thus 
made.  It  is  not  a  formidable  pixR-wlure,  atid  should  be  done  much 
oftencr  than  it  la. 

(a)  PrejKiraliori  of  the  [jatienl:  In  this,  us  m  all  cases  where  a  gen- 
eral anesthetic  is  to  be  administered,  the  patient  should  lie  placet!  in  a 
hospital  twenty-four  to  forty-eipht  hmira  before  the  time  of  operation. 
nroken  doses  of  calomel,  follows!  by  a  saline  cathartic  the  following 
mnnnng.  shonid  be  adminislered  in  time  to  pnahicc  a  free  evacuation  of 
ihe  bowels  a  few  hours  before  the  openttion.  The  patient  should  be 
given  no  f(MMl  within  nim-  hours  of  the  operation. 

(6)  Tlie  preparation  of  the  field  of  operation:  llie  neck  should  be 
cleansed  itm|  sliaved  twelve  hours  prior  to  the  operation,  and  a  moist 
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carUilic  clppssiiifi:  plnrnl  over  Ihe  lur>-nj;eal  r^ion  ami  hHd  in  position 
Willi  a  baiidHge.  The  cU-aiisinj;  should  be  repeated  after  the  pHtient  is 
uiiiier  the  iiiflumce  of  the  at^e^thl'ti(■. 

(c)  Aneslhesiii:  llettal  anesthesia,  as  pmcti-sul  hy  Cuiininjrhuu,  of 
Bnstnn,  uihI  StiH-ky,  of  Lexington,  is  pcrformej  by  the  adminiatratiou  of 
the  vapijr  of  ether  with  ("uniiing- 
ham's  appjiralil-s.  It  combinc-S  stni- 
plirity  anil  .siifi'ly;  a  Hitiall  atnoiint 
of  eiher  is  used;  and  its  admiiiislni- 
tion  Is  not  followed  by  nausea  or 
vomilin^,  thou^'h  prolon^'ed  tliar- 
rhfa  may  l>c  pnKiiiwcl.  'I'^e 
ruethoi]  is  especially  tiscfnl  in 
operations  about  die  head,  as  the 
anc-sthftist  is  reniovwl  from  the 
fiflii  of  operatimi.  In  ihnxit  opera- 
tions it  is  esfR-cii'lly  rertnnmemlwt, 
115  the  onestije.sia  uiuy  be  adniin- 
istcwd  throughout  th*-  operation 
ami  the  si^-n-tions  are  not  sttniu- 
Iate*l  thereby. 

(//)  Cutaneous  inc-ision:  The 
inei^nun  should  Im'  made  in  the 
anieriar  median  line,  and  glumld 
cxteiVI  from  Uie  os  hyoides  alxive 
to  the  sternoclavicular  notch  below 

(Fif[.  3.'J1).  Th*^re  aw-  hut  few  structures  of  importance  which  arc  en- 
oountervd  in  thi^i  rf<;iiHi.  excepting  a  smnll  nrnouiit  of  ar»>lar  tissue 
and  the  ana-sloniosis  of  the  inferior  hir^'n^cal  arteries  in  the  meclinn 
line.  Tho*  arteries  are  encountered  at  cither  the  inferior  twinlcr  of  ihc 
thyroid  cartilaj^  or  the  superior  border  of  the  cricoid  cartihi^'c.  hent-e 
it  may  not  be  necc-ssarj-  to  cut  them,  as  they  can  be  pushed  aside.  There 
are  no  serious  objections  to  severing  tlieiti,  but  if  this  is  ilone  it  is  btrtter 
to  locate  them  and  tie  them  off  with  absoHwjhlc  t-atpil  on  either  side 
of  the  ni(?di«n  line  Ijcfore  divifJing  them.  I'he  venous  oozing'  ntuy  Iw 
controlled  by  pressure,  or,  if  too  profuse,  tlio  venous  trunks-  may  be 
lifted. 

{d)  Incision  of  Uie  thyroid  cartilaKe:  This  slionid  be  <]()ue  in  Ihe 
median  line  i^ith  knife  or  scissors  (Pig.  3.35).  The  knife  is  preferable 
unless  the  cartiloj^e  has  become  ossified,  as  the  disst*cCion  can  lie  carried 
to  the  mucous  meuibnmc  without  rutting;  it.  This  is  important,  as  the 
incision  ihmugh  the  uienibniiic  at  the  nnterior  commi.ssure  of  the  n!;h>ttis 
should  far  exactly  in  the  median  line,  as  othcrn'i.se  one  of  the  cords  will 
be  injure*!. 

(r)    lnci.sinn    through    the   mucous   luenibranc:    First    lotrutc    the 

median  line  at  the  anterior  commissure.    If  in  doubt,  begin  the  incisii.n 

at  Uiu  up[K^r  limit  of  the  winind.  ami  cut  thiwnward  to  the  anterior 

oommUsure.   Tlie  knife  should  then  he  inserted  through  the  incisiou  and 

36 


Tbi!  line  of  tncMiaa  Iw  tlip  romplnc  or  partial 
t«inovd  of  ttw  IftryiM. 
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between  the  cords,  ami  the  incision  at  thu  eoininissure  made  from  wilhin 
oiitwiini.  In  this  way  the  cords  will  iwil  bo  injured.  The  incinun  is 
then  extcndci)  to  the  lower  limit  of  die  thyroid  cartilage. 


Fm.  3U 


FM.8a6 


LAryncoAaHUv.    Trndwotomy  hu  bMn  per-  LwyncofiHUR   itfayroUmy)  •ginslHcd,  ttm 

(nrineil.  a  i:ruBt-|t<inctur<>  al   ttir  tnicri  luijci        tuuiur    espoaed    muls    lor    rautoval-       lAHiv 
of   <lir   th]rii)iil    miuU,    iu\6   the   Hiiaiuii   IiIuId         Uourv.l 

ihiroilu(«d  throuith  it  iir«pn.nilory  u>  mskiiig 
tba  inriHiini  Ihniugli  thr  nnlcrini  mpiuiwaure 
0/  the  thyr-ii'I  OMUIaCP*.     (,Ut«r  Maura  i 

(/)  The  larynx  sbonld  then  he  opened  by  retmctinp  the  two  ih^Tnltl 
cartilaj^es  from  the  nuNlian  line  (Fig.  330).  Thi*  i.s  done  by  the  nssisiunts 
with  n^traciiirs. 

(o)  Iteiiioval  of  the  ffTowth:  ITaving  complete*!  tlie  laryngofiRsure, 
»ml  having  wpamlod  tin-  incistHl  thyn)id  cHTiilajreii,  the  locnlion  and 
rimra<'ler  uf  llie  ^ri>wth  >li()ulil  l>e  studied.  The  gniwtli  may  lje  nv 
move<l  through  (he  lami^'tjli.ssitre  with  a  snare,  scissors,  or  kiiife,  'ITie 
better  suri^ical  pructxlurc  in  wilii  the  knife  or  scissors,  us  witli  either  of 
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these  instniments  the  arope  of  the  opcratiDn  is  Mitircly  utiflcr  rhe  control 
of  the  operator,  uhfreas  with  tlie  snare  tlie  depth  of  the  cut  (.'Hiiiiot  be 
accumteU'  esiimafeH. 

(A)  Heuiorrhaiif:  'Die  heiiKirrhiifje  in  the  preliriihian-  pari  of  the 
operation,  i.  e.,  the-  larvn(ro.fi«s!ire,  is  cuttiparalively  s!ij,fli(.  as  it  is  con- 
trollwl  hy  pressure  and  lipalures  as  the  i)lee(Jiii^  points  appear.  In  the 
removal  of  the  j;rt>M'th,  however,  there  may  be  consideriihle  hemorrhage 
both  <i[iring  ami  after  the  operation.  This  is  easily  rnntrolleti  uith 
arteij-  forceps  or  with  the  actual  rautery  applied  to  tlie  hlicedin^  areas. 
The  hemorrha^  which  occurs  after  the  patient  becomes  cniiscioiis  i$ 
expeetoratwi.  himI  c-auses  little  or  no  Iroiilue.  During  llie  ojienition  the 
patient's  head  should  hung  over  one  emi  of  the  lalde,  wliieh  should 
DC  lowere*!  to  prevent  aspiration  of  bloixt  into  the  kings. 

(t)  Closure  of  the  laryngf»Hssure:  Having  removed  the  neoplasm  (or 
foreign  Ixxlv),  the  thvrold  eartiUiijes  are  reiniitcrj  with  an  aI>sorl>nhle 
ligjitnre.  The  eiiaptaliini  of  the  cut  eilges  of  {\w  eartilHges  shniilil  be 
carefully  done.  If.  fur  instanee,  one  side  is  higher  than  the  other  the 
VoL-al  eonls  at  the  anterior  coTninissiire  will  not  approximate  on  the  same 
level,  and  voealization  will  he  .soinewhul  niodilieil. 

(/)  Closure  of  the  cutaneous  woitnil:  This  slioultl  be  done  with  sim- 
ple sutures  about  one-fourth  of  an  inch  apart,  and  the  whole  covered 
with  plain  sterile  gaiiw.  The  trarhw^toniy  tube  may  be  removed  In 
twentv-four  hours  ur  at  the  end  of  die  operation,  and  the  wound  entirety 
closed.  At  the  end  of  from  three  to  six  days  the  stitches  should  be 
removed.  At  this  time  the  woirfid  should  Ite  thoroughly  lieakil,  little 
additional  attenticm  being  rLtjiiirtnL 

Lftr)'ngofissnre  is  also  the  preliminary  step  in  the  treatnient  of  .ttrno.iis 
of  the  larynx,  in  wliieh  the  tracheotomy  lube  with  the  upwani  e.\tending 
rubber  tul>e  in  the  chink  of  the  glottLs  is  UfwI. 

:i.  Subhyoid  Pharyngotomy. — Subhyoid  pluiryugtitomy  for  the  n-iiioval 
of  malignant  neoplasms  of  the  larynx  is  rarely  used.  There  are  eases, 
however,  when  it  should  be  elected  for  this  purpose  in  preference  to 
any  other  tuethotl. 

Indioatioii.'i:  The  indications  for  subhyoid  phar^'ngotomy  arc  few, 
and  it  is  iis«i  chiftly  in  eases  of  extrinsic  nudignant  ne<ipla.snis  of 
the  larynx,  and  in  ca-ses  complicated  by  extension  to  or  by  origin  in 
the  pharynx.    They  are  as  follows: 

{«)  When  the  growth  is  situated  in  the  epiglottis  or  other  of  the  higher 
portions  of  the  lar\*nx. 

{Jj)  When  the  growth  is  situated  in  the  upper  portion  of  tlie  lorj'nx 
and  involves  the  pharyngeal  wall. 

(c)  When  the  ninlignanl  growth  begins  in  the  pharynx  and  extends  to 
the  supragloltic  (extrinsic)  porllno  of  the  larynx. 

TeehnHfiu:  {a)  Pltu*e  the  jiatieui  under  chlnnifomi  or  ether  anesthesia 
per  recluui  or  mouth  after  the  usual  preliminary  preparations 

(/»)  Prepare  the  neek  anti  face  by  cleansing,  etc. 

(c)  Elevate  the  .shouhjers  of  the  jiatient  by  placing  a  sjind  pillow  under 
them,  and  dniw  the  head  well  backward  to  bring  the  hyojd  region  ijito 
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easy  access.  Also  elevate  the  foot  of  the  operating  table  to  prevent  blood 
atid  secretions  ctiU-ring  the  trachea  while  the  retiexes  are  abutished  by 
the  aiie«liiutic. 

(d)  Make  a  transverse  incision  through  ihe  skin  after  Kodier's  method, 
bc^nniii^  almut  i  iiicli  below  tlie  inferiiir  Umler  iif  the  hyoid  bune.  and 
extend  it  from  the  utilcrior  Iwrder  of  the  sternocleidomastoid   niuscit* 
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llciiiili'ryiinrof.iiiiy  iat  iitlrinslf  (^iui!in<mui  (i4  onv-lwit  ■•'   ''     '         n 

'o  the  corresponding  point  on  the  op}>o.site  of  Uie  ntvk.  The  inritiion 
should  be  from  2^  lo  3  inches  in-  length.  Tltcn  make  a  perperidicuW 
incision  in  llic  median  line,  bejjinninj;  above  tlic  transverse  incisioo. 
and  extending  ilownwan!  to  the  pmininence  of  the  thvmid  cartila;^ 

(e)  Divide  the  superfieial  fiuscia.  in  which  the  anterior  jugular  v«n 
is  found.  Hie  jugular  vein  should  be  tigute<l  in  t^\-u  places  on  eadi 
side  of  Uie  uei-k  and  severed  between  the  ligatures. 
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(J)  Se\'er  all  ihe  miiscleH,  inclmlirig  the  sternohyoid,  on  cither  side  of 
the  median  line,  and  just  beneiith  them  tlie  thymhyoid  inustles,  thus 
exposing  the  thyr(thyr>id  menilniuie  to  view. 

(«/)  With  the  linfuT  applit-d  tci  the  ineiiihraiie,  i*.\|)l(»re  fur  the  epijiloltis, 
so  a^  to  avoid  injuring  it  in  tlic  next  step  of  the  operation. 

(A)  Iiieisf  the  thyrohyoid  inemhmne,  thus  exposing;  the  diseased  area 
to  inspection. 

(/)  Carefully  inspeet  the  deeper  fiekl,  Ueginninj;  at  die  anterior  surface 
of  the  epiglottis,  for  evidences  of  a  malignant  gmwtli. 

(;)  Seize  the  epiglottis  with  toothed  forceps,  and  gently  draw  i(  out- 
ward thriiut,'h  the  woimd,  .seeiiririg  it  ivttli  eilhcr  a  .suture  lliruitgh  its 
tip  or  with  locked  forceps. 

(/-•)  Traction  upon  the  epiglottis  opens  the  wound  and  exposes  the 
doejHjr  parts  to  view. 

(/)  Through  the  opening  all  dis<'«.sefl  tis.sne  is  remov(vI  with  scissors, 
knives,  and  clouhle  cutting  foreep.s.  sonic  of  the  surrounding  healthy 
tissue  heing  also  included. 

(;b)  The  wound  i.s  now  chisini  hy  stituring  the  thymhyoid  nicnihrane. 
the  mu.sclc3.  and  the  superficial  fa.'U'ia  with  ahsorbahle  caigut,  and  the 
skin  with  uott-ahsorbuhle  ligatures. 

(if)  The  external  ivuund  shoukl  Iw  painted  with  tincture  of  iodine. 
Ui  prevent  stitch  ahsces-ses,  anrl  a  giuize  dressing  appEiefl. 

(o)  The  dressinr;  .should  he  removed  in  three  to  hve  days  and  renewed. 
The  .'Stitches  in  the  ?ikin  sIiouUI  he  removed  on  ahoni  the  fifth  or  sixth 
day. 

(p)  At  the  end  of  ten  or  twelve  days  Uic  patient  .should  he  able  lo  leave 
the  hospitiU. 

4.  Putlal  Laryn^ctomy.— This  operation  Is  often  spoken  of  in  the 
literature  as  svnunyrnous  with  larvri;,'(>fissiire,  whi<li  is  hnt  the  pn-Iinii- 
nary  step  in  [wirlial  iirnl  liciniluryiigectoniy.  Partial  luryngectoniy  is  a 
more  extensive  opemtion  than  simple  luryngolissui-e.  In  laryugofissure 
only  the  soft  parts  ami  die  growth  arc  reriiovi-d.  wherea.s  in  partial  larj-n- 
ffoctomy  a  |Mrti(>u  of  llie  eartilagitious  framework  is  removed  with  llie 
growth. 

Imiicaiiona. — 'i'he  imlirMtioji.s  for  partial  hin-ngccloiuy  are  .somewhat 
different  from  those  for  lari'ngotissune.  For  example,  it  is  not  indicated 
for  the  removal  of  foreign  hodies  in  the  larj-nx.  benign  neopia.sms,  or 
of  cancerous  growths,  which  only  involve  the  soft  structures. 

'Hie  following;  an-  llic  chief  indicidioiis: 

(a)  When  inaliL'tnint  gniwths  are  limited  to  the  soft  parts  on  one  side 
of  the  Inn'nx,  aiul  when  it  is  su-'ipected  thai  the  cartilage  is  also  involved, 
a  partial  larjiige^-tomy  may  he  dime. 

(/»)  Wlicn  malignant  gn>«lh  is  iimitetj  to  one  side  and  involves  a 
portion  of  the  cartilaginous  framework  of  the  lnrT,-nx.  The  remc)va]  of 
Uic  growth  and  the  jn>rli(>n  of  the  ciirtilag**  involved  is  regarded  a^ 
snHicienl  lo  obliterate  all  traces  »if  the  growth.  If  partial  laiyngeo- 
tomy  will  not  oblitemte  the  growth,  complete  laryngectomy  should  be 
performed. 
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(c)  If  for  any  reason  there  U  a  suspicion  of  involvement  of  the  deeper 

slnic-tnres,  partial  lun-nfrectoiny  is  ii«iii'Ht«J. 

Tecftnufue.—'l'ht:  twlini(|Uf  i-<-  «)  little  different  from  that  given  in 
laryngofissiiro,  that  a  detailed  deserlptitm  is  iiiinwessary.  'Hie  chief 
liilTcrt'nee  consists  in  the  removal  of  the  affet'ted  portion  of  the  cnrti- 
laginous  framework  in  addition  to  the  procedures  praeiisetj  in  larvngo- 
fisstire.  in  which  imly  soft  tissues  are  reniove(l.  'llie  additional  fact  that 
partial  larj'ngectoniv  is  usually  in<iicatf«l  in  extrinsic  cancers  also  implies 
a  more  serious  condition,  with  eaHier  f^landular  involvement.  Hence,  the 
anxielv  and  desire  to  lie  certain  to  include  all  the  di-sca-vd  tissue,  even 
at  the  expense  of  some  licalthy  li.ssiie. 

5.  Oompleta  Laiyngectomy.  'l"hc  removal  of  tlie  lar\-nx  jsafonnidaMe 
and  -suil  pniceiliirc.  The  death  rate  in  the  hantis  of  tlie  averaffe  operator 
is  hijih.  The  condition  of  the  patient,  should  he  recover  from  the  opera- 
tion, is  often  pitiahle  indeerl,  though  ihis  fact  do<'S  not  always  apjK-ar  in 
the  puhlislicil  reporUs.  However,  from  dn-  |>jitient'.s  iHiitit  i>f  vi<-u  he 
would  rather  be  alive  without  his  lan'iw  than  dead  witli  it.  Complete 
larynge<rtoniy  niay,  therefore,  he  done  when  simple  and  less  rndicul 
measures  hold  out  little  or  no  hope  of  success. 

Indications.-  In  a  general  way,  it  may  he  said  that  the  total  removal 
of  the  larynx  is  indicated  in  those  eases  in  which  the  discjtse  involves 
a  large  portion  of  the  wft  and  rartilaginons  structures  in  both  lateral 
halves  of  Uie  larynx,  It  may  hI.so  be  iialicated  when  one  side  is  involvi**! 
in  its  entirety  and  there  is  a  stronj;  suspicion  that  it  lias  als<j  invaded 
the  opiMisite  side. 

The  following  fairly  represents  the  chief  indications  for  complete 
laryngectomy: 

(a)  The  involvement  of  (mc-lialf  of  the  larynx,  with  a  .itronp  siisptcion 
that  it  has  iinudcd  the  uppo^site  side,  the  glaiuis  of  Ihe  neck  iwt  beinj; 
involved, 

(b)  The  involvement  of  both  sides  of  Llie  larynx,  espwiatly  if  the  carti- 
laginous framework  is  inelmlcd  in  the  process,  tlicgland.*t  of  the  nock  not 
beinj;  involved. 

(c)  The  involvement  of  the  extrinsic  areas  of  the  larynx  on  both  sides. 
If  the  intrinsic  portions  only,  iis  the  viical  conls,  are  invaded  by  the 
cancerous  growth,  it  may  be  successfully  operated  on  by  huyngo- 
fi.ssiire. 

UD  The  involvement  of  the  extrinsic  portions  of  the  larynx  on  lK>t}i 
.sides,  togi'ther  with  the  conliguniis  tissues,  as  the  pharyiw,  necessitates 
the  total  extirpation  of  the  larynx,  together  with  the  other  .structures  that 
are  cancerous. 

(f )  WJien  both  sides  are  extrinsirally  more  or  less  involved,  together 
with  tlie  glands  of  the  neck,  total  laryugwtoniy  and  the  ablation  of  all 
the  lymphatic  glands  on  both  sides  of  the  neck  are  indicated,  though  a 
fatal  result  will  probably  follow. 

Techniqw. — 'iTie  method  of  W.  W.  Keen  in  probably  the  simple,st, 
safest,  and  most  tluirough  which  has  yet  been  dcvistrd.  and  is  the  one 
used  by  me.    It  is  given  in  the  following  description: 
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(a)  Tlif  i)re|)aration  of  the  patipni  for  the  opemttdn  hears  an  impor- 
tant rdutinn  to  tlif  autrcss  or  failure  nf  the  surgical  prrx-Mliirf.  If  the 
patient's  j;eiipral  health  Ls  ha<i  the  -|jrogTioHiri  is  ctnTcspoinliii^ly  liaii. 
It  is  esseiiliiil.  therefore,  tjiat  (he  genemi  cwnliliori  of  the  [mticiit  be 
imprnvfti  h\  a  short  rtnirsc  oi  forcivl  fi-c^liii^'  and  tonic  remedies.  The 
operation  sliimiil  he  pcrfonneil  in  the  nioniiiij,'.  when  (he  vital  forces 
are  at  their  l>est.  On  the  cvpnin;j  prior  ro  llie  operation,  n  eathfirlie 
should  l>r  f^lveii,  Kiid  a  .skUik'  i^iveti  {•urly  t\\v.  fiillowiji^  nioriiinj;.  'I'iie 
faee  (adult  male)  and  neck  sfionltl  ]je  shjivetl  and  cleansed  the  day  hcforc 
die  uperatiun,  and  a  moist  carbolic  acid  dressing  applied. 

Feu.  33B 


Thi-  Miwirti.-iiil  -I.I  I  !  i..:i.  .  <liwpctc>t  from  (h*  liipyim  pn>|Miriil»r;'  «>  llir  o<>nipMi>  mioioi'bI  'it 
tb»  i«ir9ioniuiit<)ua  I'lr'.  n^  I  li?  reniiuriinit  ■oft  Umum  ■houl^l  ti«  rliMM'ici  from  tiw  Urrnx  before 
MporaUbt  tlw  piMUiriur  wall  of  Ibe  liuynx  from  cJio  oHiiihiiKiu. 

(fi)  On  die  followirif,'  niorninfj  the  patient  should  be  placed  npon  the 
(^enitiiid  table  in  ihe  Trendcjenhnr^'  posihon,  with  llie  fool  of  the  tabic 
mlswl  to  prevent  the  aspiration  of  bloiMl  into  the  traeliea.  'Hie  f>aiiciit 
sJiotild  have  his  head  lowered  throughout  the  o[>eration,  and  for  three 
days  after  it. 

(e)  F.eher  vaj>or.  per  reetum,  as  recumriiendM]  by  Cunnin^haai  and 
SttK'ky.  is.  jMThaps,  the  best  nietlimi  of  inducing  anesthesia,  as  the  anes- 
thetist and  bis  apparatus  t^Cumiiiif^'haia's)  are  removed  frotu  the  held 
of  operation. 
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If  the  anesthetic  has  Ijoen  given  hy  the  mouth,  it  should  Ik*  tranufem'd  to 
tlie  trachea.' 

(A)  I>is.sect  the  [iiwterior  wall  of  llie  larynx  from  the  ejwphupns  with 
tlie  liiifrer  or  hluiit  iiistmnient,  us  ,shi>«n  in  l'"\g.  ^41.  Tliis  is  often  ft 
(liffifult  task,  as  the  adhesioBs  are  firm.  Kven."  effort  should  Ih*  matle  to 
avoid  tearing  tlie  wiilI  of  the  esopha^is,  as  it  is  tUfficuIt  tn  repair  it  by 
suture. 

Fio.  341 


OmnpUl*  IiiryiiK^Hitrim)'-  Tho  liiryiit  hna  b«iin  ■■vi>rp<l  froni  th*  liipboa  nL  (Iw  jiii>i;4ii>ii  u(  itta 
ftnt  rioc  and  ll>«  c*uoi'I  onrtiiucn.  Tlw  UrvoK  u  iiciuu  w|>Tiriilr'l  fmin  tlic  nnlcnor  wiUl  of  ilie 
■■a{dl«Kii*  tiy  blunt  ituwrlinn. 

(it  Having  separated  tlie  e.soplmfjns  fnirii  the  !an*iix  as  hi;:h  as  the 
arytenoid  cartilages,  it  should  he  severed  from  (he  Ini^-nx  hy  transverse 
incision  {Fig.  3«). 

iftn  tliia  tUwrjption.  i>  Id  praaumcd  that  iV  nntovnl  of  tb«  Urrnx  is  ilcmn  wiihaut  UnohKotoiu)- 
•tlKaf  prioi  to  <>r  diirinc  tht-  ot>Miition.  lu  sucsmI^kJ  by  tJr.  W.  W.  Keen.  I  pcrlorHJcl  Ihc  opvra- 
tim  in  ihn>  niatmpr  in  Aucunl,  190.1.  wjlh  aatuifBptiun,  Thn  Inrynt  nnd  i-iiT<'iit(inin  Uiiu  triiinkcd 
«n  'huwD  in  KiK».  ise  uii'l  JKI.  Tltc  jwlwnt  -(inl  ««  itoy*  iidnr  ih»  npnnitioii  from  Mlijiiution.  He 
'nUli«l  4tlct  tiw^  iifimititin,  i»uKi<?v<c«l  very  UvDrittily  for  tivn  <i*r*.  look  food  |>or  MKlutn  (or  foiif 
days.  bihI  hy  mtHJlii  fur  on*.  II*  w:u  thou  nnuliln  to  retain  foixl  on  liii  ■tnmni-h  ItnHnl  Irtnling 
VM  Mkin  tnwJ.  but  wu  not  rrtAined.  IMnlh  ormrred  ihv  tvllnvins  dny-.  Thp  pnrlcni  wo*  filly 
ytttn  oM.  And  had  brait  n  tien>  y  irhiiiky  drinkrr  (or  twrnty-livi^  yMirm.  Tbe  oarcinoluA  wu  0XUtn*l< 
M»d  lai«*.  •nil  whlln  dilally  |lnili«il  in  th«  rifhi  hiilf  nf  Itia  lurynx.  it  IimI  axUiutMl  lo  tho  IpIi  'ide 
a|  thr  widonit,  Tfaar*  «ru  no  mlaiVMnMil  at  the  eljuidf  of  tbpnwk.  Only  (Me  enliuxvd  Ijinphatin 
ytawl  VM  found.  Blid  thai  wan  ia  the  glaNH>«]>ig1oUic  ii|>n(w. 
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(j)  The  niilv  attat-hnirut  rcTiminiii^  is  Ihe  thTrohyotd  menibrane  in 
front.  This  slifHiKl  ah<»  Iw*  severed  hy  a  tninwrrse  irx'l.sinn  (Fig.  M'.i). 
Till-  larviix  iimi  llu*  iit'o{)iasni  an-  thus  i-xtiriiaUil,  leiiviiig  tlit-  pliunnx 
upeii  ill  fruiit. 

(h)  'I'he  lower  phiirvii^nl  ineiubrane  slioiiliJ  nuw  l>(>  siicurrtl  lo  the 
ihyrofivoid  membrane  below  the  hyoid,  iw  «lit»wn  in  Fig.  343,  thus 
closing  tho  woiintl  in  Uie  anterior  wall  of  the  phar^iuc. 


?ia.»3 


Oonip]«t«  larynff^vumy.     The  thymic!  slnn^  turtird  imMo  with  |ic*tikrt«  lhr««isli  thrtn      Tb 
lMob«a  «ovar*d  hi  |-in-  thr  rrlcoKl  <>ik[iiliure  prrpiLralnry  !•>  iltuoHiriK  tlw  Urjnx  frririi  iIm  wIm* 
DRiJ  ijUlnrdcni  -"'    (  =  . -,.,-.       Anclinr  iiiliirm  |>nwP(]  rhruu«li  111-  <i|i|>cf  riti|  of  tiM  Ifmtw  lu  pr^^ 
v«it  Lha  tTBolipj  ih^iitiiiit;  into  ihe  iticdiustinuin.    «.  thyrotiyiiiii  iiiMiibiMin. 

(/)  The  soft  tissues  shoiiM  fio  hrtiii^it  toftcihcr  in  the  ninjian  Itoe] 
by  biiriwl  absorlmtile  cttt;,'iit  sitiiires. 

(m)  ITie  stump  of  tlir  tPHx-lieai  should  ho  securely  sutured  to  tlie  skin. 
as  the  Hreathiiifi  must  in  future  Ite  farricd  on  thmiifrh  it. 

(n)  The  skin  .slionki  Ih-  t-losed  liv  sutures  except  around  the  slump 
of  tlie  trat'ht^a.  hs  shown  in  Kig.  344. 

(o)  A  drcasinK  should  be  applied  over  the  line  of  skin  siiturvs.  A 
few  folds  of  thin  moist  gauze  should  lie  plarcd  over  the  tracheal  ^itunip 
to  filter  and  moisten  the  air  inspired  through  it.    'ITiis  portion  of  the 
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[dressing  should    be   fre^juenlly  chan^jwl,  fts   it   becomes  soiled  by  the 
[secretions  coughed  out  liirougli   the  IrHchea. 

.(/f*T-/rra/nifH/.^Ket'p  the  Um\  of  ihe  lied  elev»twi  a  ftKit  or  iiioiv 
[fur  ihree  days,  to  pmmote  drniiiage  of  the  Imchea,  or  until  the  uatient 
[can  Inke  fond  hy  the  mouth.  Siisliun  the  patient  by  rectal  ffe<Iinj;  at 
[iiiterval.s  of  three  or  four  hours  for  four  days.  At  tlie  end  of  (Mn  liinc 
I  the  [jharynj^eai  wound  is  usimtly  unitrri,  and  fofMl  nuiy  be  piveii  by 
Inioulh.  Ill  frotii  twelve  to  fonrlei-n  i\n\&,  the  piilieut  .should  be  abie  lo 
Ueuvt*  the  hospital,  if  he  is  not  de^d. 
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IiC»iiu[ilel'*  U^yllBl^^li^!.t»,     IV  litf?*!'  .. .  ,        ,  ,.^«I,  lenvtan  on  a]>eaiiic  (ft  the  ;.  M-ri   r  'tall 

at  lb*  ptMrTnx.  'Hie  nuiiim  nir  in  p-silign  laady  to  duae  Uw  woumL 
Axioms. — I.  Early  dia(;nosis  ami  axi  early  operation  in  larynjfeal 
Caiicvr  ineaiLS  a  prolmbie  cure. 
2.  An  early  provi.siiiiia]  fltaf^uisis  of  eancer  may  Iw  made  if  tlin^e 
elinical  fai-ts  arc  iiome  in  mind,  namely,  a  patient  forty  or  more  years  old, 
complaining  uf  (t»nlipiupd  hoHrsencw  without  coiigh.'with  sudden  sharp 
pains  in  the  larynx,  phami.x.  or  ears. 

3.  The  o{}«r»(ion  of  choice  hIioiiM  \>o  (he  one  thai  will  in-wre  tlie  etim- 
ilete  rentoval  of  malijfuatil  tninor  with  rlie  IwlsI  di-siniction  of  normal 
lealtliy  tissue  and  die  least  rlauiuge  Ut  tJic  function  of  tbc  laf>*nx. 
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4.  Intrinsic  cancer  of  the  Inn-nx  is  successfully  treated  by  laryngO 
(issure.  »  simple  oiid  ronipiinitively  safe  metliud. 

fl.  C'omplp-ic  removal  of  tlic  liin*nx  is  it  forniidable  and  dangcrotis 
oppratiDn,  iinlv  siittiil  In  i-xtpiisivc  iiivnlvcmi-iit  iif  Iho  wft  and  tJie  carti- 
laj^ous  portions  of  the  lar)-nx  in  Ixjth  Ijiteml  Imlves. 

ti.  Extensive  involvement  of  die  lar)'n.v  and  of  the  iidJHcent  slnictures 
means  certain  death  without  an  operation,  and  proI>able  death  with  an 
operation. 

7.  If  the  dinpnosis  of  cancer  nf  the  Ian,  nx  is  only  made  at  an  advanced 
stage,  the  physifiim  isgnilty  of ''ignorance,"  when  ii  is  easy  to  be"  wise." 


i1"fp  NtyiiBirptotiiy,     The  *inii  i\{  llit  l^itcbcj  u  a.lU 


-lU-.L, 


Postopflrative  Ootiaiderations.- -The  niir^eon'R  rp.sponslhih(ies  are  1»- 
no  mean.i  cndwl  wIhh  Mic  opcnition  is  niinpletcd.  There  are  sex-eral 
conditions  which  are  eiihn-  jin-sfii(  or  likely  u*  arise  that  demand  his 
thon^htfiil  iittenliijii.     AnmiiK  thrcn  are  ihe  following. 

1.  Shiirk  ami  t\iuiAtM  Death.  -Stoerk  altnhutes  death  hy  shock  to  the 
severing  of  the  fihers  of  tlie  tnhiliitory  cardiac  hranches  of  the  pneumo- 
RRstric  iHTvc.  They  are piven  off.  and  ]>a-ss  f<.n»anj  l(»  Uie  lanrix.  thence 
downwani  back  of  Uit*  tnichcii.  where  (hey  may  fie  injurwi  in  t^cpHniling 
the  eaophagua  from  the  larynx  and  the  trachea.     It  is,  therefore,  well 
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to  keep  close  to  the  posterior  wall  oF  the  traehea,  and  to  nvoid  uikIuc 

manipillalion  nn<l  tnitiniatism  in  makirij,'  the  separation. 

('rile,  hv  I'xperinicntution  upon  the  luwei"  aniiiials,  arrives  al  the  eon- 
elusion  that  :^ii(]clen  ileath  in  mn-ngei-totiiy  ami  intulwliun  is  due  to  an 
irrilaiion  of  the  luiildle  niul  llie  upper  portion  of  the  lar^'nx,  the  irrilalidii 
exciting  a  reflex  inliibilion  of  the  caniiae  branches  of  the  pneuiuogastric 
ner\T.  He  thcn'fore  i-eeotiiinemis  a  prc-liiniruirv  inci-'^ioi)  throiifjh  the 
criciml  luenjhrane,  llimugli  whirh  ihc  interior  of  tlie  larvnx  iiiav  lie 
bmshed  with  a  5  per  cent,  sohiiion  of  coeaine.  After  (liat  is  done,  the 
operalion  of  election  is  conlinried.  He  also  sug^'esls  that  an  injeelion 
of  a(ii)])ine  liel]>»  to  prevent  the  reflex  inftnerKx*  upon  the  heart.  He 
tnukes  the  folloMiiij;  distinrtion  hetweeii  asphyxia  and  reflex  aetioii  on 
tile  retpiralor)-  orpins  and  the  heart; 

{a)  In  a.spliy\i)t  (here  arc  more  or  less  violent  efforts  to  hreaihe,  the 
heart  monicnlarily  iMMlin;;  .slM)iij;er;  wliert>H.s, 

(b)  In  reflex  disturbances  the  breathing  stops  suddenly  and  the  heart 
inunedialely  Ijeeonies  weak. 

'Hie  alx>ve  distiiiftiun.s  are  peculiarly  applicable  to  inipcndiiiji  death 
during  intubation  in  diphtheria  and  pseudoniembrunous  croup.  Durinjj 
Intubation,  tlie  patient  is  suddenly  a-'ipUyxialed.  or  Is  thrown  inlrj  a  state 
of  sh(H'k,  llic  charactcri.'Jtics  of  each  licing  given  In  the  above  para;iniph. 

Treatnutiit  fij  Curdiar.  Hrjirxva^ — (a)  Instantly  tower  the  bead  without 
further  manipniation  of  the  larynx. 

{b)  Slap  the  clic.si  with  a  cold,  wet  lowet,  then  irinntxlialdy  dry  the 
surface  and  rej^'at  the  cold  appliciLtioti.s. 

(c)  Artificial  re.spiratiun  slionid,  in  the  nu-aiitinic.  be  kept  up. 
Trmiment   of  A.^pfiifxia. — (a)    Uenune   the   intubation  tithe  or  the 

oliiXtmetiou  to  the  Iar>iix  iind  clear  It  rjf  niciiibninc. 

ib)'l'iw  patient  will  llieii,  in  all  |)r<il>alii[ity.  con^h  ri'iit  more  membrane 
or  obstructing  .secretions,  thus  eleuriti^  the  lunieii  of  the  Irachea. 

(r)  Heintroduce  the  eaniudn  (in  diphtheria),  and  no  further  tnnible 
will  1h'  likely  to  occur. 

VMjile  the  foi'e{,'oin(r  remarks  upon  shock  and  sudden  death  do  not,  in 
all  re,specta.  have  a  direct  licariit;;  ii|H)J1  the  operation  for  cancer  of  die 
larynx,  they  nevertholesa  liave  an  indirect  rclation.siiip,  and  may  prove  of 
value  in  die  study  of  thi.s  subject. 

'J.  Insviration  ptirnmoniu  i.s  a  common  seipiel  of  the  operative  Ireal- 
menl  of  lar^iigeal  cancer,  and  i.s  a  fretpient  chu.sc  of  death.  In  Inr^-ngo- 
fisfiunr.  one  of  tlie  simplest  external  laryngeal  operutioiis,  the  death  rale 
is  about  4  per  cent.  In  complete  larjngertomy  the  mortality  from 
pneumonia  alone  is  much  gn'ater. 

3.  H'ltai  .ititnoifatiojt.—Attvr  complete  laryngectomy  the  patient 
shonlil  be  sustaiticii  by  nital  alimcntjiliori  for  ilin-c  or  four  days,  after 
wliidi  he  may  W  given  fcxMl  by  llie  UKUttli.  In  the  simple  o|H-rBlioii.s,  the 
riprtal  fee<ling  may  be  discontinueil  somewhat  curlier.  pn>portionutc  to 
the  extent  of  the  openitinn.  Indee«l,  in  simple  laryiigolissnre  it  may  be 
di'ipensed  nvith  altoj^-tlur. 

4.  7'fif  I'oirt'. — After  lan,'nge«!  operations,  the  voice  may  be  gotal. 
if  tlic  cord^  arc  not  greatly  damaged  in  the  removal  of  the  growth  or 
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the  larynx  is  not  removed  in  its  entirety.     If  ihe  tumor  arises  from  %Jm 
ttmls,  and  hns  penetrated  deeply  into  their  substance.  iIm-v  nmsi       ^ic 
ri'move*!,  and  tJie  Vfm-c  is  roiisdjiienlly  weak  and  otherwise  inip(ii»r-tfi 
After  laryngi»fissiire  for  Iiirynf^'al  ciinfer.  the  voice  is  usually  iiiort^  « 
less  impair^,  while  in  benign  g^niwihs  it  is  usually  very  good.    .W_ftcT 
hemilan'ngectoniy  and   partial   laryn^^wtoniv.  one  eord   remains.        anil 
gives  a  husky  though  nscfid  vr>ice.     .^fter  eoniplele  Inn-nf.'wtiiniy.  (v^— fico 
the  trachi'a  is  stitchwf  lo  Ihe  -ikitt,  then'  is  no  voire  e-xcept  in  rare  cr:^**'*' 
where  the  tissues  around  the  tracheal  opening  are  thrown  into  ^hra^^  **'^ 
\Mien  the  trachea  is  stilehcd  tn  the  phan'npeal  wotmd  there  riia^itai-^    V^ 
more  or  k'-ss  voire.    'Ilus  is  ublalmil  l)y  llic  pirnliar  t-onfiinnatioli  fit  . 

parts  afliT  the  lii.-Hliiig  pmeevs  is  cotnplcle.     The  larynx  In-iiip  reiiio       ^   .  ' 
the  base  of  the  tonjrne  drops  backward  anil  dowriwanl,  appn».\inin-       *\e 
the  posterior  wall  of  the  pharynx,     llie  cavity  below  the  Iwse  uf  v 

touijtie  forms  an  air  chamber,  which  is  utilizwl  to  force  air  thr»»-  "*     'za 
tlie  eon-striction  fomied  by  the  I)ase  tiF  the  tongue  and  the  phami,       ^  ^ 
walls,  thus  (hrowinjf  the  tissue.-*  at  this  point  into  xibration.    *l*he  ur 
of  the  trachea  to  the  pliaryngtuil  wound  i.s  not  often  practiswl.  as 
leiJsiuii  \f<  M)  great  that  the  ti:^snes  tear  apart,  slough  away,  ur  uml 
gangrenous  degeneration. 

5.  lU'fttrrrttce. — Ileeurrente  nf  the  cancerous  growth  is  commun 
aeeonnt  of  failnre  tn  make  an  early  diagnosis,  fntrinsie  growths 
less  malignant  than  tlie  extrin.sic,  hence  rtsiurrence  in  this  variety  is 
9o  eouiinoii. 

It  niav  be  snid.  then,  thai  recurrence  of  Iur3*ngeal  cancer  ia 
dependent  upon  the  following  factons: 

\^a)  Intrinsie  eaneers  of  the  lar^'nx  do  not  reciir  a.t  fref|nently  as 
extrin.sie. 

(6)  Conversely,  extrinsic  cancers  more  often  recur  than  the  intrinsie 

(r)  Kxinilaryngejd  cancers,  involving  the  laryuXf  have  u  still 
tendeuey  to  ix-currt'iicc. 

(d)  An  early  diagnosis  and  operation  hv  laryngoli.ssure,  in  inlri 
cancer  of  the  larynx,  .should  result  in  a  death  rale  of  only  lU  per  « 
and  .'»  of  the  III  rlie  of  pneumonia  rather  limn  of  recurrence. 

fc)  Complete  hiryngectnniy  in  cnravr  of  the  hirvnx  was.  up  to  I 
alteuded  with  a  death  rale  of  44  per  cent.,  luit  since  antiseptic  sur,« — ^ 
and  an  improved  technique  have  been  utiaineil,  it  is  reihic^nl  to  at-:^  "^^h 
1.5  per  cent.    Wieri  ]  .speak  of  a  death  rate  of  l.j  per  ceut.,  I  mean  d*:  ^-^-** 
within  thrc-e  years  after  the  operation.     Quite  a  number  die  with»  ^L* 
few  months  from  pneumonia,  septicemia,  g-.tngrunu.  e.xhanstioii,  oro*— ' 
sec|uela'.    In  still  others  reenrrenee  brings  on  n  fata!  Usue.  ,^ 

(f)  The  ligation  nr  injection  of  the  external  carotids  and  their  bran.^^^'^ 
should  only  be  done  when  die  cancer  is  inoperable,  as  il  dt>es  not  c  ~  ■-■      ' 
but  only  holds  out  the  hopi'  of  nrtanlitig  t]ie  growth  of  the  tnmt>""* 
Uiminisliing  its  nourishment.  _   . 

(g)  Tracheotomy  should  be  n-sened  for  innj^rable  ca-scs  in  ^'^^'^ 
the  cancerou:!  tumor  obalnttts  tJie  breathing  uud  threatens  the  liC^       ^ 
suHocation. 
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CHAPTER   XXXI 

FOREIGN-  BOHIES  IN  THE  LAR^-NX.  TRACHEA,  BROXail.  AND 

ESOHUGUS' 

Etdolo^. — ']'he  lodgment  of  fi»reif,'n  brtdit's  in  the  air  jni.ss:i{jrs  is 
mo.st  n>iiiinon  in  infanls  and  young  rhiltlren,  as  they  hftve  an  instinctive 
desii*  to  test  all  substances  with  tlidr  mouths.  Coughiii^%  laughing, 
cn'inu,  and  ineffectual  attempts  tn  swallow  draw  (In-  foreign  bodies  into 
tlic  lower  air  tract.  The  smalt  cjiliher  of  the  lnrvn\  and  air  tiihes  in 
infants  and  young  cliildn.-n  in^-reases  the  elmnce  of  KMlgeineiil  of  foreign 
bcMlie-s.  'i'lie  snmlJer  size  of  the  lan-nx  ami  air  tiihrs  in  infnnts  and 
young  children  renders  the  obstruction  greater  than  \\\  older  siilijccts 
from  the  same  foreign  hodics,  hence  the  danger  is  eorrespondingly 
greater  in  young  subjwts. 

The  nature  of  llie  foreign  Ixxlies  ranges  aiiywhcn-  from  particles  of 
food  to  imirliles.  coins,  safety  plfLs,  hurrs,  and  false  teeth. 

Symptoms. — The  symptoms  of  ti  foreign  body  in  the  respiratory 
passages  are  tlnwe  nf  ohslnictcd  hn-athing,  liimigeal,  trachral,  hronchial 
^or  pulinijimr\'  irritation,  and  intiammatinii.  The  patieiil  is  surldeiily 
i/,(.il  with  a  violent  elioking  and  sittTocative  attaek,  eliaraetertzed  Itv 

innsis,  aphonia,  heads  of  [MTSpiriition  on  the  forehead,  and  a  weak 
pidse.  These  syniptoiiif-  usually  sub-side  within  a  few  minute.'*,  hut  return 
again  in  a  few  hours  nr  Hays.  After  the  foreign  liody  rritiairts  in  the 
larj'ux  for  several  weeks  the  spa-sniodie  syinptouis  <vase  anri  the  cough, 
etc.,  l)«'on)e  more  constant,  often  leading  to  a  diagnosis  of  tuberc-ulosis. 
A  negative  finding  upon  examination  of  the  sputum  removes  ihe  suspicion 
of  tubereulosi.s.  A  positive  (iiiding  chtfs  not,  however,  exclude  a  foa-igii 
IkmIv.  a  hislort'  of  s|)a.sm<Mlic  cough  and  <lyspnea  and  hoarseness  fol- 
loweil  by  a  persi.slcnt  cough  should  excite  suspicion  of  a  foreign  IxHly 
in  the  respiratory  tract  if  the  patient  is  a  smatl  child.  If  the  foreign 
bo<lv  lodges  in  the  vcntrieh-  of  (he  lnn,'rix  or  in  IJie  subglottic  space, 
hoarsen&ss  or  ajihonia  is  usually  prescjit.  When  ihe  foi-eigti  substance 
changes  its  position,  or  a  fresh  irritation  arises,  new  suffocative  attacks 
ure  exeiteii.  If  the  foreign  bcaly  lo«Igcs  in  the  trachea,  brtHJchus,  or 
one  of  the  bronchioles,  the  voice  remains  clear.  Bronchial  rales  or 
pneumonia  may  sub-serpiently  develop.  In  some  instances  the  move- 
ments of  the  foreign  IkkIv  wIicii  in  die  bronchus  may  be  deteot<fI  bv 
auscultation  (Halsieml).  nhx>d-.stain(*d  expe<'toration  is  oec».sioiially  a 
Kj'Miptom.     In   some  instances  all   symptoms  and   physical   signs  are 

■  ItoMiMl  by  Vr.  'Uwvftllvr  JMcfcaotv,  wIkpm  disiinsuiilwd  mtk  in  thi*  bold  i«  unique  sod 
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slraiif^ly  absent  even  when  the  hodics  of  oonsidemlile  size  are  prvMnl, 
Dyspnea,  attendwl  with  an  elevation  of  temj>eratijrc,  often  leaos  I"  iio 
crmneoiis  diu^nosis  of  imt'heal  diphtlicria.  A  lafTnjjoseopie  examina- 
tion may  not  reveal  the  foreign  body,  even  thou^^  it  la  lodgvtl  in  the 
venlnclr  of  ihe  lanp-nx.  By  diruft  hiryiijfasoo]»y  (I'ip-  3-lfi}.  a  Itetlcr 
view  of  the  hirynx  may  be  obtainwl.  To  Ciustav  Killian-  lielon;^  the 
credit  of  devlsiiiij  in-^frunients  whcrchy  almost  all  of  tlie  rr-^piraUin.- 
Irncl  may  he  ehrarly  iiispi-cttv]  for  foreign  iMKhes.  This  alone  ij*  irnon;:h 
to  iinmortHlize  him  in  the  scientific  annals  of  inwlieine  ami  wirpen-, 
thoii};h  he  has  in  many  other  ways  made  his  iiame  ojuallr  famed  in 
rhimilop'  and  lan'n^olo}i>'. 

bldications.  -The  iiulicatinns  are  to  remove  ihc  forrt^  boilv  as 
soon  ii-*^  |His.silde,  u^  It  may  heeonie  ilislod^^l  luid  migratt^-  to  a  new  and 
more  dangerous  location.  The  continued  presence  of  the  foreiffii  body 
may  also  f^ivi*  rise  to  i-onsidendtle  kn-al  irritation  and  suhswjiient  ctJeiiia 
or  septic  iiiflaiiimatiuii.  Pnt-iiriiuniu  Is  a  rallier  frr(}uent  complication. 
In  pPoUmjjed  (-ases  serious  septic  ahsorptiou  may  in-c-nr.  ('uses  arc  re^ 
coriieil  wlierein  the  foreif^n  IxkIv  remaiiieil  in  the  uir  passages  for  yeuri 
wtthont  causing  death.  It  simuld  tiol  Im?  di-rhierfl  from  this  faf-t  that 
the  early  removal  of  the  forcij:;!!  body  i.s  not  desind>le,  as  the  risk.s  ul  tentf- 
ing  its  continued  prp-smcr-  in  the  air  passages  are  infinitely  greater  ihuji 
chose  incident  to  its  i-arly  removal. 

The  indications  are,  therefore,  to  institute  proeevilings  for  its  remo\itl. 
either  hy  (a)  huldiiif;  the  einhl's  lietid  downward  and  thumping'  it  on  the 
back  (a  dangerous  pnieedure).  lite  surgeon  lieing  ]>repjired  tti  [KTfonn 
i\  fraeheototny  should  .sufffx-Htivt-  symptoms  sujK^ncne;  (/>)  the  litilla- 
tion  of  the  larynx  with  the  finger,  in  the  hope  of  dislodging  the  foreign 
body  or  of  e.vciting  a  coughing  spasm,  during  which  it  may  It  exjK'IIed 
(a  dnngerous  prnciihire);  (c)  the  indirect  removal  with  insirunu-nts 
by  the  aid  of  a  laryiigiisciipie  mirn>r;  \ii)  the  removal  of  the  foreign 
body  by  the  direct  method  wiUi  the  KilHan  or  the  .Jacks<m  tul>eM;  i>) 
tracheotomy  to  relie\'e  (he  sutTixmlive  dyspneii;  if  cyanosis  Ls  nurki^). 
tracheotomy  may  also  he  done  to  establish  a  new  avenue  of  in-sjH.>cti«»n 
and  for  lli<-  itiNtrinnimta]  removal  of  the  foreipi  hiKly;  \j)  ami,  tinnlly.  the 
iiujlcatioiis  are  lo  have  a  skiagraph  made  k«  accurately  locate  the  foreign 
body.  If  it  is  a  metallic  or  bony  suksianee,  its  location  is  ea.sily  sJiowri; 
whereas  if  of  vegetable  matter,  it  is  less  easily  sliown  on  the  skiapvphic 
plate,  and  in  any  case  wc  nmst  not  he  misled  by  negative  nuliogniphic 
findings.  Many  eases  of  failure  lo  .show  even  metallic  htKlies  or  other- 
wise excellent  skiagraphs  have  been  ri'ported. 

Having  loeatod  the  foreign  body,  praeti.se  hnonehoseopy  or  tracheos- 
copy, and  remove  it  with  suitable  inslrunienis,  by  eitJier  upper  or  liiwer 
bniiich<iseopy,  upp<T  hwHielioseopy  being  preferable  when  pnirtirahle. 

Treatment. —  It  is  generally  undei-slo<Ml  among  the  laity  that  rrouiid- 
tng  a  child  on  the  back,  especially  when  held  head  downwani,  will  often 
dUlwfge  a  foreign  ImiiK"  from  the  re-spiraton^  tmcl,  'Hiese  procMinres 
have,  therefore,  usually  been  performed  tn-forc"  a  phyMcian  Is  i-ailled. 
provided  it  is  known  that  a  foreign  biHty  has  Xivan  i:Lhaled4    Kven  tliougb 
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(he  foreign  body  is  not  Uius  rcmovwl,  the  suirttcativc  symptoms  often 
wiKsKle  witiiin  a  few  minutes,  am]  the  incident  is  often  forgotten.  This 
inrihiMl  of  pnnishitv  is  dangi'miis,  xu>  the  foreign  lH»dy  may  Im^  tus)>>rnl 
div(x'r  into  the  air  [>a*sage3  insteiul  of  l>einj;  txpfll«!.  If  the  physician 
Is  present,  he  sliould  prepare  to  do  a  trncheotomy  if  the  siiffof^tive 
Miuptoma  demand  it.  If  the  child  U  in  a  fairly  comfortable  condition, 
ii  should  \w  removed  to  a  hosjiital  and  all  armnjtemerjts  for  any  empr- 
gem-y  be  made,  before  an  attempt  i,s  made  to  remove  the  foreign  IxMiy. 
Wien  the  symptoms  recur  a  few  hours  or  days  later,  without  the  marki-^i 
!:itriinpilatton  and  luii^diin^'  which  cliaracterized  the  initial  atlutrk,  the 
family  often  sees  no  coniHX-tion  between  the  two.  and  fails  to  report  the 
(H-currence  of  the  first  one  to  the  uttendinji  physician.  If  the  foreipi 
hody  a-HHiinies  a  new  Im^lion,  the  violent  .^piismotlic  seizuro  are  repe«t«l. 

If  sufT«<':ition  is  imminent,  trachcntomy  .should  he  performc*)  at  [in<-e, 
for,  as  Chevalier  .lackson  savs,  if  this  is  not  done,  the  child  may  ne\er 
breathe  again.  ^\'hrn  this  is  done,  it  may  W  necessary  to  employ  artificial 
resi)initioti  evrii  if  Uu*  foitign  laMly  is  in  the  luri'nx.  If  it  i,s  In  the  Iraclien 
or  bronchus,  it  may  not  relieve  the  di.slri»ss  unleins  the  foreign  body  Is 
cxpelleii  through  (he  Iracheal  wound.  As  a  matter  of  fact,  it  is  fre(|ucntly 
thus  expellwJ  the  moment  the  edges  of  the  severed  tracheal  rings  are 
reijTicie<J.  If  it  is  not  voluntarily  ex[K.'lletl,  the  linitig  mu«ius  membrane 
of  the  Irachej)  should  be  titilluled.  a  pnxH^hire  that  sometimes  cau(^si  its 
expulsion.  Having  performed  tracheotomy,  which  is  not  allcmled  with 
vohititaiy  axpuUion  of  the  foreign  [hmIv.  prtK-enl  to  {mlss  a  pn>bc  iipwani 
llirougli  die  Irucheal  wound  into  the  larynx,  to  KK;atc  It  If  it  is  there.  If 
lodged  in  the  ventricular  pouch  or  in  the  subglottic  sjiace,  its  removal  is 
not  ilifHi-till.  Having  liK-ateil  it.  introduce  slender  forceps,  seize  it,  ami 
reioove  it  thnjugh  the  iracheal  woimd. 

If  the  foreign  Ixxly  is  liHlged  in  the  trachea  at  it.s  bifiircalion,  it  may  be 
e&s\\y  seen  through  a  tracheoscopie  tube  introduced  through  the  trache- 
otomy wound  (Plate  XVj.  For  illumination,  a  Kierstcin  head  lamp 
(Fig.  ^{4o»ora  small  electric  lamp  at  the  distal  cihI  of  the  tube.  asdevi>ied 
by  Jack.son  (Fig.  31ft).  may  be  used.  If  a  Killian  or  Jackson  tulie  is 
not  available,  ilie  foreign  body  may  \w  detected  with  a  probe  intro- 
duccil  tliniugli  the  wound,  after  tt'hi<-h  slender  fon-cjis  may  be  introduced 
through  the  wound  witlioiit  a  trachf-os^Hipc  and  the  foreign  Ixxly  renioveil. 
'riii.s  meiliix)  is  inexact  and  crude,  and  should  only  be  used  as  an  emer- 
gency mwisurc. 

If  the  foi*eigii  boily  is  in  one  of  the  bmnchi,  its  removal  is  more  difficult. 
Tndccil.  if  it  is  not  voluntarily  cxpellc<[  upon  making  the  tradical  open- 
ing, or  upon  lilillating  the  tracheal  niiictiMi,  »  bi-onchosi'ojK.'  should  be 
introduced  through  the  niouth  or  the  irach<-otomy  wound. 

J  am  greatly  indebted  to  Dr.  Chevalier  .lackson  for  personal  instnicv 
tion  and  for  the  description  of  the  lechnicpie  of  trachcobroiK-hixwopy 
given  in  his  cla.s.sical  IrealiM-  ii|>oii  this  .subjeet.  Tn  dcsiTibing  the  leeh- 
n!c|ue  of  the  various  proci.thir(-s  for  the  removal  of  foreign  bodies  from 
Uic  upper  rcspiratoiT  tract,  I  have  adhered  to  bis  methods  and  largi'ly 
to  the  in.-(truments  devised  by  him.  In  so  doing,  1  am  not  unmindful 
37 
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of  Uic  fat't  Ihnt  llie  ^'reaicst  crwiit  is  due  to  Prof.  <iuslav  Killian,  of 
Kmlmrp,  who  was  the  Grsi  lo  remove  n  forcj^ii  body  from  u  bmnuhus 
bv  upper  hroiiehosi-opy.  mid  who  lias,  ihrou^li  Iiis  writing  aiwJ  deiuoij- 
stratioiis,  mode  brvriJhoscopy  available  to  every  »pct'ialisl  tliroii^'houi 
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Jnatoon'a  alHs  HiMculmn  for  dimi-t  laryniMMipy.  Tbetaundl^  AcivMKmtlm-ermaeandntMUy 
itiii*  in  i,ivi>ruiiininK  thr  nwiatiuiop  of  ill*  fiiu»ol»  nt  tlie  linsr  u[  liip  lonipie  wbari  lh«  •^ial'kltis 
ami  Uin|pi»  im*  Ijftitd  frirwiud. 

the  world.  Jark.>Miirs  ifltnninated  hnmehiisropir  liil»e.s  are,  howeviT 
easier  for  die  ine.xperieiR-ed  ^ur^tMjii  iu  use.  uitd  for  this  reason  I  recom- 
mend ihem  in  tlii.s  work,  tlioujjii  the  hitest  a|)panitu,s,  de^'ised  by  Kil- 
liun's  assistiinl,  are  iiicsl  iiigcnoii^  and  mlnsiruttle.  and  in  many  iiiKtaiices 
are  better  adapted  for  the  work  than  Jackson's  tubes. 
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Much  credit  is  also  due  to  Dr.  Ingali,  one  of  the  first  Aineritatis 
to  ad(){>t  Immchtwcopv,  for  his  writiii^fN,  whcmn  he  ri'porl.s  rhirt<>p]i 
fweign  bodies  searchetj  for  or  removed  liy  hronchasctiny.  Two  deullis 
hiivf  followed  the  n-uiuvnl  of  fnrtripi  bodies  in  \m  practice,  the  cause 
ul'  d«'alh  U-irig  attrilnilfcl  to  reUex  irrltalion  of  the  vagus  nerve, 

TractieoBcopy  and  UionchoRcopy.— FrcjMirai ion  of  the  Patient, — If  a 
geiieriil  ulle^thetit■,  preferably  ether,  i*  used,  the  patient  shoiilil  lie  pre- 
(lared  us  for  Ji  .siirjfieiil  (i[KTnhmi.  The  morning  hour,  fx-fore  tlie  patient 
hji>s  Imd  hreiikfa.4t,  is.  theifforn  tiie  most  favur.il)le  time,  thoiipli  in 
tiiatiy  cftse^  the  imrtiinent  danger  in  ivhidi  the  patient  is  placed  leaves 
no  rlioiee  in  ihiw  re-spert.  If  time  permits,  the  ImweLs  .should  l>c  emptied. 
If  the  tracheoltroutliowope  is  to  be  Ufned  through  a  tnteheal  wiaiiid,  the 
twx-h  .should  be  shavotJ  juitl  clejirised.  This  route,  as  .suggeste*)  bv  -laek- 
son,  i.sa.septic  imiiietiiatcly  after  the  traeheolotny,  ok  lheiiislruineiit.s  inay 
be  introduced  through  a  sterile  wound;  wherea.s  if  (iicy  an.-  pasKe*]  a  day 
or  two  later,  after  the  inevitable  traelieofoniy  wound  iufeetion,  tlie  dan- 
ger of  septic  iufeetion  of  the  deejKT  air  passages  is  more  likely  to  tK'eur. 
Tapper  bronchoscopy  should  l>e  practiseij  when  feasible,  niai  with  the 
skill  tJiat  comes  w^ith  practice,  tracheotomy  will  never  l>e  necessary  except 
for  dyspnea.  Any  foreign  hotly  that  has  gone  down  tlirough  the  glottis 
can  anil  .shoulil  U;  .safely  bniuglit  out  by  the  .saiui-  roiile. 

The  .iiiextheltr. — Stolid  adult.'s  tolerate  the  in  I  rod  net  ion  of  the  tulx;* 
under  cin-aine  aiieslliesia.  whereas  more  excitable  ones,  and  children, 
rtipiireageiKTa  lanesthetie.  Tlie  larynx  and  trachea  may  Iwcocainizixl 
by  cotton-wound  aj>plicHtors  Jw-fore  the  introhii-tion  of  tin-  tulK-s.  whereas 
broiiclii  aiKl  .secondary  and  Icrliary  broia-hiolr.s  can  ciiily  lie  readied 
after  the  tulje  is  inti-oduced  (.lackaouj.  Kther  In  tlie  safest  anesthetic. 
Ktliyl  cl I loriile  should  not  l>e  u.sed,  as  it  is  not  well  tolcnited  by  the  lower 
respinitory  tract.  Profound  anestht!sia  iiuiy  be  induced,  though  it  is 
an  a<Iviinlage  to  retain  enough  of  die  reflexes  for  the  patient  to  aid  in 
disposing  of  the  .secretions,  thus  preventing  the  occurrence  of  aspimtion 
pneumonia,  \rorphiiic,  codeine,  and  heroin,  hypixlerinicidly.  lessen  the 
aiuoutil  of  general  anesthetic  tH'C([ed.  tluaigh  they  increase  the  risk  of 
pneumonia  by  paraly/.ing  die  cough  retU-x  iJaek.son). 

I'imtion  of  the  l'atif}>(. —  Killiati  usually  pas.ses  die  tubes  with  the 
patient  in  tlie  latenil  nrunilH-iit  position  under  chloroform  ancsdiesia. 
Jackson  prefers  ether  anMLhcsia,  with  the  patient  m  the  rccumljcnt  po.s- 
ture  {Hg.  'Ml),  a.s  it  is  less  tiresome  for  die  ofwralor  (o  sit  than  to  .stand 
during  what  i.^  often  a  prolorigeil  ordeal.  The  head  of  the  pitieiit  is  also 
steadied  more  rea<lily  tn  this  position.  Jackson  prefers  the  recuinU'iit 
|K)sture.  also  beeau-se  the  [Hittcnt  is  in  position  for  traelieotuiuy  sliuuld 
sulfocation  occur  during  the  attcmptod  upper  bronchoscopy.  'J'he  head 
.^lioukl  Ik'  NUp|Kirteil  over  the  end  of  the  table,  in  Hoytre's  position,  and 
should  Im*  firmly  graspc-d  by  an  iLtsistant.  a.s  shown  in  Fig.  347.  The 
head  shouUI  not  Ik-  turned  to  one  siiie,  but  should  U*  held  cxaetty  in  the 
middle  line  during  intnxluction  of  the  IuIk-s.  If  the  tube  is  to  be  iiitn> 
dnced  thntugh  the  imelieal  wound,  the  head  should  be  turned  to  oue 
side  to  reiuove  tlie  chin  froui  the  axis  of  the  tube. 
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IiilrtMluctMn  of  the  T^€.—\.  tube  should  be  selected  of  the  projxT 
Ipn^h  and  size  to  reach  the  re(|uii-ed  depth  aiid  to  (tnTt?v|»i)iid  with  ihi* 
caliber  of  the  respiratorv  tract  tu  Ix-  cxplorx-d.  'Wv  Iciifflh  of  the  Iiil)C 
will  depend  soinewhiil  i,i|)on  whetlicr  it  is  (o  Ite  introduced  throujjh 
the  mouth  or  through  the  tmcheal  wound.  The  shorter  the  tube,  the 
clearer  will  be  the  field  of  inspection,  though  with  Jackson's  illii- 
ininitted  lubes  the  lett^rth  makes  no  ditTerence;  in  fad,  it  Ls  imfmssiblo 
to  tel!  by  looking  lhr<)iigh  the  tube  whether  it  is  If»  ccTitiinetcr^  or  SO 
centimeters  in  k-ngth.    The  size  of  the  tube  will  de|>end  upon  the  age  of 
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The  posiLiOD  ol  tbe  pMiltmi  nnd  tMlalant  ID  upptr  IrdrhMbronelMMOity  (I«viiMl  \tf 
riT.  John  W.  iloyoa.     (After  Jack»>ii.t 

the  patient  mid  whether  the  tracliea.  bronchus,  or  one  of  tJie  bnmehiole^ 
is  lo  be  explore*!.  'I'he  secondary  and  tertiary  bronchi  may  only  l>c 
explored  with  small  tubes.  Havinp  selected  a  tui>e  of  the  proper  size 
and  length,  jui  «-ssistjinl  should  regulate  the  light  attd  hand  it  tti  the  oper- 
ator. The  IiiIh"  -Jioiild  then  U'  |«i.ssi'd  lo  the  di-sircd  depth.  This 
a.s.sistaiit  should  luivc  entire  charge  of  the  tulws  ami  dry-cell  battery  ( Fig. 
."MS),  which  furnishes  the  energj-  for  the  electric  light  al  the  distal  civl  of 
the  tube.  Tlie  Iwiyonet  catch  i.s  u.swl  by  die  <tpenitor  hini±>etf  lo  turn  the 
light  <y^  And  of!,  09  noctled.   A  .second  as$is(ant  stands  at  the  ifutmment 
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Insperiion. — The  tumur  or  foreign  Ixxlv  sIuiuM  be  stiught  for  at 
the  (iepUi  of  the  tube  by  dirct-t  in.s|)ectioii  through  U.  1'he  illumination 
is  [>rtliiant,  ami  a  clear  view  nuiy  be  obtained  in  most  .sul)jtH:t»  if  tlie 
.secretions  are  removed  by  cuttun-wuund  applicators,  or  sponge  holders. 

Tiw  li/-mo\)al  of  a  Foreign  Rudy  or  (rroicth . — I-on;;  shank«l  hooks  and 
foreepH  (Fig.  -ViO)  arc  intnxiuced  tJo'oujfh  the  tube,  tJie  yrowlh  or  foreign 
Ixxly  seized  and  withdrawn.  It  often  requires  paiienrrand  persrveranee 
to  aceomplish  the  purpose  in  hand.  If  i\\v  (ulw  ha-s  Jx-en  eitluT  carelessly 
or  roughly  intro<Juced.  the  mucosa  may  Ik*  Injured,  ami  the  blood  will  be 
a  worse  olwlude  to  the  view  than  the  seerefions.  ll  is  sometime,s  ne*"es- 
sary  to  spend  an  hour  or  more  in  e:itploriiig  the  deeper  air  Iraet  for  a 
foreign  body.     F.ven  then  it  may  not  l>c  located. 


Pio.  150 


Lone  (oroepa  for  tb*  ndMril  ol  (ot«ici>  bodiM  in  broncbiMMoy. 

HaWng  roinpleled  the  exploration  suecessfully,  the  trachcoloniv  wound, 
if  one  has  been  made,  may  Ik-  allowei]  to  elose  at  once,  even  though  llie 
ob-struetion  to  breathinjj  is  not  completely  relievctl.  The  emlMtrrasMuiput 
whieh  still  remains  is  usually  due  to  the  eorige-stion  of  the  respinttorv 
tract  in  the  region  formerly  occupied  by  the  foreign  body,  and  will  dis- 
appear in  from  three  to  seven  dnj-s.  If  the  foreign  body  is  not  foujid. 
or,  if  found,  is  not  removed,  the  tracheotomy  tube  may  lie  left  in  place 
indefinitely,  or  until  such  time  a-s  the  foreign  body  Is  found  or  is  expelled 
voluntarily. 

Complications  and  Sequelae.— WTicn  tracheoscopy  and  bronehosfvmy 
an*  [H'rronned  throuj:h  the  mouth  under  a  g«*nend  anesthetic,  pneumonia. 
is  occ;isioMally  a  serious  se*jueta.  If  performed  through  (he  mouth  under 
partial  gcnenil  ane.s(hc-sia.  or  tnidi-r  riH;aine  ane<!lhesia,  such  a  setiuela 
does  not  sooflen  occur.  When  performed  througli  a  tracheotomy  wound 
under  strict  aseptic  precautions,  pneumonia  rnrely  follows  except  ns 
a  result  of  u  septic  cunditiun  estabhshed  by  the  presence  of  the  foreign 
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body.  That  is,  broncha«icopy  per  se,  when  porfomiefl  under  good  sui|ricaf 
«)iiiiiliritis,  (if«"-  tmr  nhvu  ciiuse  pnfiiiiiunia. 

General  Considerations.--  Att-ording  it>  Killian.  foreign  bodies  in 
the  larj-nx,  trachpa.  and  bronchi  may  Ijc  divided  into  (I)  haixj  and  (2) 
soft  varieties.  He  still  FurtliL-r  subdivides  them  for  clinical  purposes 
into  (a)  slender,  (A)  Hat,  {r)  miiiid,  (d)  tnibitnl,  <>)  irrcKidar,  (/}  nietulh'r, 
(g)  non-nieuillic,  (/()  friuble,  antl  (i")  lh<Kse  likely  to  swell.  These  suit- 
divisions  are  of  clinical  sij,'niHeance,  because  the  size,  sfxape,  consistency, 
and  ehemifHl  couipusitioii  bave  iiitieh  to  do  with  the  loiuition  and  the 
(echnitjiie  of  renuninj;  the  foreign  bodies. 

(n)  Slender  objects,  as  needles,  pins,  nails,  .splinters,  etc.,  usually 
lodf^e  with  the  point  turned  iipwunj.  ami  they  lie  diagonally  across  the 
lumen  of  the  itd»c.  Xecille-s  and  pins  iisiiallv  cftii-'ie  Htlle  inflammation; 
henre,  niucu.saitd  large  ^ranuliitioiLs  an*  not  pre-MMtl  toolxstniirt  (be  rtew. 
Slender  forfigti  iKwlies  shouUI  l»e  grasfjeil  with  forceps  {I'ig.  .3ofl|  near 
the  point  burii'd  iti  (he  tube  wall,  pushed  downward  to  (li.si'rigjigi- the 
buricil  p<iint,  and  then  reniovt-d  tlinuigh  ihe  !>r<tricli(i>iCopic  IuIk-.  Small 
nails  Hiay  lie  removed  with  a  rod-iimgnet  Introduced  tlirough  the  brondio- 
scopic  tube. 

(ft)  Flat  objects,  a.s  coins,  buttons,  (H-bbles  (flat),  u.^uully  hxJ^e  in  the 
trachea,  though  small  iHittciiLs  may  cuter  the  bronchi.  CoiiLs  are  usually 
found  in  adult'*,  a.s  they  are  too  large  to  enter  the  lower  air  ttilx-s  iti  infant^ 
and  children.  t'Jiitdren  froiu  three  lo  six  yt«rs  old  have  a  fitscination 
for  small  flat  pebbles,  The^e  usiiallv  hidge  in  the  trachea  near  the  bifur- 
cation. Klat  objects  usually  stand  diagoiiallv  across  the  lurnen  of  the 
trachea  or  bronclms.  and  are  easily  gra.speti  with  forceps.  They  may  be 
removed  hy  upper  hronehascopy  in  nearly  all  cbops. 

(e)  Hound  oiijeets,  a.s  gla.-is  I>eiids,  cherry  stones,  coffee  beans,  etc..  are 
frWjuently  coughed  up  before  assistance  i.n  c-alled.  Tliey  r<-main  movable 
for  ijuite  a  while,  changing  piisilioii  from  lime  (o  lime.  As  Killian  say.s, 
they  are  dillicuU  lo  gra.sp  with  the  forceps  on  aecuunl  of  iheir  i^hape  and 
the  ease  with  which  they  elude  the  forceps,  as  it  pushes  the  foreign  Ixidy 
Wore  it.  A  l)ead  or  other  round  object  i.s,  thereftire.  uiore  easily  re- 
moved if  it  is  first  pushed  down  ti)  the  bifurcation  of  the  trachea,  where 
it  may  be  gni-sped  with  the  fon'cps.  Oval  .seetis,  a-s  prune  stones,  are 
rough,  and  arc  easily  grasped  with  the  forceps.  Wlu-n  present  In  chil- 
dren, prune  .stones  are  usually  nesir  the  bifurcation  of  the  trachea,  as 
they  are  too  large  lo  enter  the  bnitiehi. 

('/)  ('ubiral  foreign  bodies  are  difficult  to  grnsp  with  forceps  on  aeeoimt 
of  their  width.  Killian  recommends  the  use  of  his  h(M>k  or  hook  forceps 
for  this  purpose.  He  also  nvomiiiemls  lower  bronchascopy  (through  a 
tracheotomy  wound  I  after  failure  by  upp*'r  brftnehoscopy. 

(e)  Irregular  objects,  as  bone  fragments,  are  usually  found  in  adults. 
When  prcAciil  in  children  they  liHlgi-  in  the  tnu-hea.  If  .small,  the  frag- 
ments may  enter  Ihe  right  lm>nehus,  A-s  the  l>une  fragment  is  usually 
rendered  sterile  by  cooking,  infection  attending  its  presence  is  some- 
what delayed.  If  allowed  lo  remain  in  the  bronchus  or  trachea  too  long, 
bronchitis,  bronchiectasj.s,  pulmonary  ubsce.'is,  or  gangrene  may  develop. 
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The  bone  frapmeiitt  are  irregularly  flat,  and  var>'  in  size  from  14  to  10 
mm.  lon^^  hy  8  to  9  mm.  wide. 

Carious  H'eih  are  o<'casionaIly  aspiralnl  into  the  trachni  or  hroncJii, 
ami  when  pre-seiit  ((uickly  excite  infective  reaction.  They  Nlitwld,  then?- 
fore,  be  removod  as  r]iiirkly  a.'*  |Kwsil»le. 

Collar  hiitlwrrs  are  dilTiciili  lo  ri-tiinve,  es[xx'iiilly  when  the  larj^r  flat 
ernJ  is  turiiixl  upward.  Wiien  die  luillon  lie-s  crosswise  of  the  air  lulie 
it  may  l>e  grasped  hy  its  neck  with  fonrps  ur  a  hook  and  removed. 

False  teelh  are  usually  loo  large  to  paxs  beh)w  die  vocal  cords,  thou^i 
Wild  reports  u  ease  in  which  a  plate  with  two  false  leetli  cnieroj  fW 
left  broiicims.  It  wan  retnovtil  eleven  days  after  the  atvidcm  by  lower 
bronchoscopy,  after  heing  observpfl  hy  upper  hmnchoscopy. 

(/)  Metallic  .suUstances  may  Ih*  clearly  demonstrated  hy  skiagraphy, 
whereas    (jr)    non-metallic   substances   are   less  clearly  definvd.     The 
skiagrapli  may,  therefore,  be  used  to  locate  the  foreign  body  in  many, 
aubjecta. 

Fig.  »i 

ft. 


y 

JiuiIcsod's  eitrsnUir. 

(h)  Friable  sub.slanM>s,  a^;  a  frngiuent  of  an  apple  or  a  swollen  aiitl 
partially  di.sintegratcd  Iiean,  are  tliflicidt  to  remove,  as  they  break  into 
smaller  fragments  when  seized  with  foi-creps.  When  tlius  broken  the 
smaller  jiarticlcs  tiro  often  ooughcij  up,  though  it  is  siinietimes  dangerous 
to  di'iM'iid  n|H)n  diis  nio<te  of  ojiiciion.  as  the  particles  may  lie  a-spiniied 
into  one  of  the  secondary  or  tertiary  divisions  of  the  bronchus.  Should 
this  accident  (Xi*ur.  one  lobe  of  the  lung  may  be  deprived  of  air  ai>d 
rapidly  undergo  retrograde  changes,  and  lieeome  the  .seat  of  infection  and 
inflnmmnrion.  Fwrthermorc.  the  fon^ign  tiody  is  less  orcessible  ami 
more  dilficult  to  remove  when  in  one  of  the  smaller  hnnichi.  Killinn 
has  con-strucled  forceps,  modelled  somewhat  after  an  olxstetric  forceps, 
wit])  which  friable  .substances,  as  a  rwoIIcu  Itean,  fragments  of  apple,  etc., 
way  be  gi-asped  and  removed  without  leaving  fragments  in  the  air  tube. 
Jackson  has  devisj-d  »  liean  extractor  (  Kig.  351),  for  all  soft  bodies,  .such 
as  beaiu,  peanut£,  piec-e&  of  potato,  etc. 
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Barbed  cereaj  spikes  of  wheat,  rye,  etc.,  are  often  difficult  to  reniow. 
as  the  1>arl)s  usually  jKiini  upwani  and  i-iiga^  iji  ihc  iimcoiis  monibninc 
when  attempts  are  liiadf  to  remove  them.  They  have  ii  IriKlenev  lo 
descend  pniduully  to  the  dei![>er  tiilx-s.  A  for<T|>s  tluit  will  pi-asp  the 
entire  letij^th  of  ilie  spike  should  Ik.*  ii.sed.  lu  jin-veiit  friigrnctilHtion. 

(i)  A  swi>lleii  Im'jiii,  or  orher  siib:staiice  hkely  to  swell  from  the  ab- 
sorption of  the  moisture  of  the  lower  respimtorf  Iraet,  may  graduaHy 
close  the  lumen  of  the  bronchinl  tube  (secoiidHry)  and  thus  shut  off  the 
air  supply  to  a  portion  of  the  lung.  The  .seeretions  are  retained  and 
unilergo  deconi|wsition.  and  finally  cause  serious  uiflammutory  reaetiiui. 
as  violent  fever,  pneumonia,  and  atelectasis.  According  to  KilliaD,  39 
per  cent,  of  these  casca  have  <lied. 

Killian  hns  collected  104  reportwl  ca^es  of  foreign  bodies  in  the  lower 
respiratory  tract,  which  were  trcateil  by  bronchoscopy.  ()f  these,  8 
coughetl  the  foreign  body  up.  The  result  is  unknown  in  5,  leaving  159 
cases  in  which  the  resulLs  are  loiowii. 

Twenty-one  (13  per  cent.)  died.  2  from  cocaine  poi-soniiig,  2  from 
stenosis,  If>  from  pulmonnry  complications,  5  with  the  foreigji  body  iit 
aitu,  and  II  Jii  spite  i>f  tviiiiival. 

I'pper  bronclioscopy  was  fully  successful  h\  54  cases. 

Lower  bronchoscopy  was  fully  sijccessful  in  H3  cases. 

Of  the  first  18  easo  oecurritig  iu  Prof.  Killian's  practice,  one  died  six 
months  after  the  removal  of  the  forcigti  body  from  .scvt^rc  pulmonary 
itmiplicatioH-s. 

In  two  he  failed  to  lind  the  fomgn  body. 

Upper  bnmchoscopy  wa.s  jjerformed  in  12  rases. 

t'p()er  and  lower  bronehascopy  in  5  cases. 

Lower  broiichosropy  in  1  rfl.sc. 

Dr.  Ja<-kson  has  e.\traeted  (il  foirign  bodies  from  the  trachea  and 
bronchi  all  by  upper  bronchoscopy.  lie  failed  to  find  the  foreign  body 
in  the  brniiehi  in  rhi-ee  cases  wlu-re  It  sbowetl  plairily  in  thf  radiograph. 

Direct  I*aryugo8copy. — Dii-ecl  laryngoscopy  sliould  1«-  doiit-  as  a  routine 
proce<lure  in  Uic  examiniition  of  the  larj-nx,  as  by  it  a  better  view  of  the 
parts  is  obtained,  and  it  is  the  only  nieaius  by  which  die  larynx  of  litUe 
children  can  be  examined.  It  has  rendered  pawible  tlie  jxwjtive  diag- 
nosis or  exi-Iiusion  of  laryngeal  diphtheria  in  infants,  and  the  laryngnlogist 
who  does  not  «.se  it  iu  these  cases  dties  not  tlo  his  duly.  It  may  be  done 
in  the  office  under  cocaine  anesthesia,  though  it  is  a  vcr}'  di.-Migreeable 
procedure.  Foreign  bodies  and  neophusms  may  a].so  l>c  R-nioved  by 
direct  laryngoscopy;  indee<I,  this  should  l»e  the  niclho<J  of  choice,  espe- 
cially in  papilloma  of  the  lar\Tix,  a.s  repealed  o]wratian.<i  are  often  neces- 
sary to  eradicate  the  disea.se. 

Anesthf.tia.~  Cocaine  anesthesia  is  usually  sufheient  for  office  i-xamina- 
tions  and  for  the  removal  of  growUis  and  foreign  Imdies  from  die  supra- 
glottic  portion  f»f  the  larynx.  First  brush  the  lar)Tjx  with  a  -I  per  cent. 
H(>lulion  of  coiiiiiir  lo  I(s^^en  the  reflex  irritability,  and  after  waiting  a 
miitule.  swab  llie  larynx  with  a  2fi  percent,  solulion  of  nx^ine,  under 
the  guidance  of  a  laryngeal  mirror.    One  to  three  such  applications  at 
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intervals  of  from  three  to  five  oiiiiuteji  generally  induce  local  anesthesia 
profound  enou^li  to  permit  of  an  uporalion.  Coeainc  is  not  well  toler- 
ated l»y  chiidreii,  und  shouM  be  used  with  eaution.  Aiie>thesia  is  not 
iKHi'shury  for  simple  iu:ipection  of  the  larynx  in  children  if  they  are 
properly  held. 

Poaturr  iif  tfu:  Paiient. — 'I'he  sitting  pasture  i.s  geuerally  used.  The 
pjitieiit  should  W  seated  upon  a  stool  8  inelics  hi^'h;  an  assistant,  sitting 
behind  the  patient,  should  hold  his  heati /Truurc/,  liie  head  rutaliiig  back- 
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Diiei^ti  Inmutiutcnnjr  with  Jftrkwin's  arlf-illunniiiiitcd  tulie  «piiLu|ji;  n.  dnctric  coni  ■upplyinc  llw 
lump  at  ttin  ilUial  luid  oi  tho  sputiiln;  h.  ihr  oiiinlMit  f<ir  Oir  eitHrlric  ooni;  t,  ihr  lip  nf  tho  tuh« 
•piituln  hol'lins  \hv  vp'ltAo^x\^  Inrwanl  ii«iiiti«t  tbp  bus*  of  thn  UaiKUe;  d.  tbe  ooiiilitit  Toi  the 
rcinoMil   of   Vnr.  irrrnllinin  aiirl   IiIimhI  fruni   Lha  Uryiu  ilurins  uuuinKtiima  aaA  <mntnUi*»  by 

dir«ot  li»f>"ngoiini>py. 

ift'ard  on  the  oeeipito^tlnntal  joint,  to  bring  the  mouth  in  line  with  tlie 
ftxis  of  the  trachea.  Tlie  pjitient's  inclination  is  to  throw  Ins  head  atid 
nerk  hackwani.  This  ijiTcals  the  whole  objtrt.  The  head  and  neck 
should  be  pushed  as  far  forwanl  ii^  possible.  The  a.s.si.stant  .should  also 
steady  the  mouth  gap  in  the  patient's  mouih.  The  surgeon  should  retract 
tlie  upfK-r  lip  with  the  indi-x  linger  to  pre-vent  its  being  injured  between 
the  upper  teeth  and  the  slide  speculum.    The  .surgeon  should  .stawl  in 
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front  of  and  over  tho  jMitient,  with  his  eye  in  line  with  the  tube  spaiiila 
anil  the  larynx  (Kig.  IJiiS). 

liitnxiuction  ofth-c  SUdf  Speculum. — Pass  the  mslnimenl  into  ihc  throat 
until  (he  distal  end  of  the  inslrurneiit  is  behind  the  tip  of  the  epi^htllis. 
Then  draw  the  e|jiglottifi  forwai"d  upiiiist  the  Imim,*  i)f  the  tunjiiie.  as  shown 
ill  Fifs'-  ■i52.  Jf  (he  spatula  is  plaeed  loo  low,  a^ainsl  the  enroid  ring, 
the  patient  has  a  pronounced  sense  of  suti'ocution;  wherejis  if  the  iiLstru- 
riieiil  is  wrtlu]rawn  a  little  hinhf'r  the  dyspnea  Is  ix'lievtrl  and  the  patient 
hiTathe.s  \\ith  a  " hrassy"  tahuhir  Minnil. 

Examirititinn  throiif/h  flie  Sh'ftf  Sjk'f-ulu.ni. — Korcihiydraw  the  epiglottis 
fcirwiird  ajj-ainst  the  ha.se  of  the  toiif^ie  to  hnn^  the  anterior  portion  of 
the  larynx  into  view.  This  is  very  difficult  to  do  in  some  patienl.s  and 
CO fupara lively  ea-sy  in  others.  If  the  ilhnninuted  inslnnnent  U  iiserl.  the 
li^ht  should  be  turned  on  before  inlrtxlucin^  it  tiilo  the  niutitli.  If  a 
noii-illnininati-d  tube  i.-*  nscd,  a  Kterstein  hr-ad  lamp  should  ite  utUi/.ed 
to  illuininale  the  larynx. 

Upper  Tracbeobronchowopy.^  Upper  (rachcobronchoseopy  is  used  for 
diiij^nostie  aiuj  tlienipeiitie  purjHwes.  By  it  the  eonditiou  of  the  trachea, 
hronehi.  and  broiiehiole.'v  may  !«•  ob!*erved.  and  treitte<l  by  eottun-wouiid 
applieators  mni-stened  with  llu'  nutlieine.  .laeksnri  ha.s  obsiiTVfvl  and 
suecessfnlly  treated  uie<'rs  of  tlie  trachea  by  upper  traeheohronrlioMi>py. 
Persistent  conjjh  that  re-slsled  all  other  methorls  of  (rcatrnent  was  (Hiirkiy 
enred  nlien  l)ie  di.se;i^L-d  iraeheal  iiuieoii.s  ineiiilmine  was  hrnshetl  M'ilh 
a  mild  .soluliou  of  the  tiili-ate  of  -silver.  argjTol,  etc.,  via  (he  Inieheobrun- 
ehosfope,  Foreign  btjdios  in  the  trachea,  bronchus,  or  one  of  the  Nniallcr 
hronrhioles  nmy  be  diapiasticuled  and  removed  through  the  Irueheo- 
bronrho-seope. 

Prfprtraltoii  nf  Ihr  Pai>v»t.—M  a  general  aneslhetie  is  to  lie  given,  the 
|»itieri(  should  be  prepared  as  for  a  major  surgical  operaliun  if  lime 

{HTUlilS. 

Aricsfhefia. — .\  general  anesthetie,  preferably  ether,  should  Ik'  admin- 
istered. The  larjiix,  trurhea.  and  bponehi  should  also  be  brusheil  with  a 
2(1  |»er cent,  solution  of  cocaine.  The  larynx  naiy  Ix' brnshed  with  cocaine 
before  the  iitlrodnetion  nf  the  bronehosco])e,  anti  the  Irtu-hea  and  hn>nehi 
as  the  tube  is  pa.s.'ied  iJownnanl.  'I'he  local  anesthetic  should  nut  Ite 
administered  inilil  the  Renend  h»»  attatntil  its  full  etTert,  as  It  is  safer  to 
pre-siTVc  the  n'llexes.  so  tliHt  the  [Mitii'ut  will  iiiil  in  rli.s|Hisiri;;  of  the  .secre- 
tions-, otherwine,  aspiration  juieuinoiiia  may  result,  'i'he  use  of  ctK^aine 
in  (he  taryat  and  trachea  prevent.s  the  reflex  phenomena  due  to  irritation 
of  the  vajins  nerve.  After  tlie  bronehosc-ope  is  intnMkiced  the  ane-sthetic 
should  be  given  throiigh  the  tulie  or  hy  rectum  after  ('inHunj.'bam*s 
method.  Dr.  'V.  I)rys<lale  liuchanan  has  devised  an  anesthetic  attiuh- 
menl  (Fig.  354)  to  the  Jackson  bronchoscope,  anil  I  ir.  Jackson  now 
USPS  (his.  The  ane-sthetie  lube  cniU  in  the  proximal  cud  of  (he  tube  and 
chloroform  ii«  blown  in  from  a  dosimetric  apparatus  at  each  ijispiratiori 
of  (he  patient.  The  anesihelir  is  start^-d  wtlli  a  mask  in  the  orrlinarv 
way  ami  pn-fi-rably  with  ether.  The  new  method  retpiires  an  unesdietist 
familiar  with  the  apparatus.     A  Brophy  va|>orizer  may  be  u.sed. 
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Position  of  the  Patient's  Head.—HsLve  an  assistant  seated  on  a 
stool  at  the  right  side  of  the  head  of  the  patient,  with  his  left  foot  on  a 
low  stool.  The  patient's  head  and  neck  are  drawn  beyond  the  end  of 
the  table,  and  are  supported  and  controlled  by  the  assistant.  His  right 
arm  is  passed  beneath  the  neck  of  the  patient,  the  hand  grasping  die 

Fio.  353 


mouth  gag  and  side  of  the  face.  The  assistant's  left  arm  rests  upon  his 
left  knee,  and  his  hand  supports  the  patient's  head.  The  heai]  and  neck 
are  thus  under  the  complete  control  of  the  assistant  (Fig.  352).  By 
raising  his  right  arm,  the  neck  is  raised;  by  raising  the  left  hand,  the 


f^ 


Flo.   354 


Dr.  T.  Dryadale   Buphiman'e   n nest heti zing  d(i»imetric   attacliment   for   Jockson'.s  bronchoscope. 
Tlie  clilrimform  is  delivered  into  the  pmiimal  end  of  the  bronrhoscope  at  each  ici^pinition. 

head  is  raised,  and  by  reversing  the  movements  of  the  arm  and  hand,  the 
opposite  etTects  are  produced.  With  the  right  and  left  hands  the  head 
may  be  rotated  on  its  vertebral  axis.  The  foot  of  the  table  should  l>e 
15  inches  lower  than  the  head,  and  the  top  of  the  footstool  26  inches 
lower  than  the  top  of  the  table. 
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introducing  the  Slide  Upeadttm. — The  slide  s[M;ciilurn  should  Ik 
introdiicod  to  ■expose  the  rhink  of  the  glottis  uhih'  llie  trarhfolnon- 
chtiscitpe  (I'lR.  3.')5)  is  Ijcing  introdufed.  This  pcofedure  is  identical 
with  that  dc-scrihtxJ  in  the  .scctiotj  on  l)irrr(  Larvii^tsmpy,  the  only 
ditFtTL-rifi'  hiring  ihi*  nt-iunlK'iit  [lastiiir  of  the  patient  and  the  use  of  the 
slide  speciiluin  sjMituIa.  Jackson's  slide  .speculum  (Fig.  340)  is  so  con- 
struftit]  that  it  inuy  he  easily  removed  after  liie  tracheobronehoseope  has 
entered  the  trachea. 


•TMiIwm'a  lelt-illuRiInAbid  tracbMbronehMMpe. 

luiroducUt^  the  TrucheohrvHchonco'pe. — Having  properly  introduced 
the  slide  speeiihini  and  cxjxxse*!  the  cords  of  the  lar\iix  to  view  iliroufjh 
it,  the  tr!ielK><)hroueliosti(jpe  is  iiitroilnced  throii^'h  the  IuIm*  s[mtulH.  to 
the  larynx.  The  li;^hr  \^  ttinnd  on  and  n-gtilated  by  an  assistant  before 
handing  it  to  the  o|>ernUir  and  the  Oju-rator'-s  eye  i.s  pUwivl  a!  the  proximal 
end  of  the  tracheobroiichoNcope  to  walch  the  respiratory  movements  uf 
the  Vdctil  conls.  The  traeheohronrhoseope  should  l>e  pjit^scd  through 
the  ^'lottis  during  an  iii-spiratory  uiovemeiit  of  the  voeid  cords,  as  they 
are  scparalod  at  this  time. 

Uavinfj  pa.s.scd  the  voc-n.1  cords  and  a  pood  distance  into  the  tmehea. 
the  slide  .'*|xtuluni  should  Ijc  separated  and  removed  from  the  nioiilh 
after  the  ihiinhle  ^ii};  i  V\^.  'M\ih  has  been  inscrti-d  to  prevent  tlie  patient 
biting'  the  bn>iielnj.seope.  'I'he  slide  speculum  U'lng  uf  thick  metal 
does  not  need  it.  Wide  j*ajtginjj '  renders  exposure  of  the  larynx  and 
IHussiiij;  n  bn)neho.seope  almost  imjmssible. 

'I'he  tniciieobn>nchoscrt|K-  pc-iiin^  in  the  angle  of  the  nioutlt  and  trachea 
should  in-  pn.sh<il  downward  leoniine  lieing  applied  to  tin-  jjiueoiis  ineni- 
hnine  with  a  long  .sponj^e  holder^  until  it  reaches  the  forciirn  body, 
morbid  process,  or  the  bifnrcation  of  the  trachea.  The  tmdieobnjnelio- 
scope  shoidd  rest  in  the  riyht  anifte  of  tlie  mouth.  The  entire  head  is 
moved  to  the  ri^rht  when  the  left  bronchus  is  to  be  enter«l,  and  to  tlie 
left  when  the  Hj^hl  bronchus  is  to  Iw  entered.  'I'he  openilor  shoidd 
constantly  guard  the  upper  lip  of  the  (witieiit  with  his  indcv  finieer.  to 
prevent  it  being  pinched  Ih'Iwch'H  tlie  upfier  teetli  atid  the  broncho- 
scope, and  for  this  purpose  and  the  steadying  of  the  bronchosc-ope  the 
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the  foreipn  body.  By  iisiiifj  the  sitmlicst-sizo<)  hroiichosrnpt'  the  terminal 
broiifhioles  may  be  explored  for  ah.sc<yi»  or  otbcr  morbid  lesion.  siikI  if 
the  diseased  area  Is  not  acre:^.sihle  to  bronchostnpic  treatment,  it  riiav  Ik; 
aceurftlely  diagniwlii-utwl  and  lotTiiied  and  operated  ihrou^h  the  chest 
wall  by  a  general  surgeon. 

The  Ilcmopai  of  f fie  Secretions  and  Hhotl. —  In  eases  of  very  excessive 
secretion  the  secretions  and  blood  may  be  removf<I  witli  ■laekson'.s 
pump  or  aspirator  (Kig.  .'UO),  whicli  is  annehrd  to  ihe  eonrjiilt  for  ibi,-* 
pnrjHise.  An  jussistajil  should  have  entire  ehargir  of  ibe  ahplniUir.  and  use 
it  AS  directed  by  the  operator.  Ordinarily  uiountwl  IcHig  >|>ongr  holders 
are  used  to  remove  the  «rre(ioiis.  Aceordlng  to  Ingals.  the  preliminar}* 
use  of  atropine  prevents  excfs.siveseerelions.  Il  also  guards  agiiinsl  reliex 
sho<'k.  Aecivnling  to  Jaekson.  iriiirphlne  le.ssens  serTction  vi-ry  miieh. 
and  il  also  le.s.sen.s  the  eough.  but  is  not  as  safe  as  atropine.  h»eeause  it 
prevents  the  pntient  rifiding  his  air  pa.s.snge-s  of  secretions  and  infective 
nmteriats  after  iJie  bronehosn^py  is  over. 


Fia.3fifi 


Ftn.  340 


JooIuoh'h  tamepa,  our>'«l  jauri. 


Jftcluan'i  EurcopB,  aupiNxi  juwa. 


I-iu.    3«1 


SpndtnoD  (<ire«p*  lJ|t  In  Bl  >iriivnmJ   lidndlr       11ip   nido   jiLvr  will   blt«   Into  a   (litl   l«t«rai  vUL 
Tlio  crow  forma  iIib  bnttom  of  n  boaket  to  hulil  itio  luati«  nuuuved. 

The  Hrmovai  of  Ftyreuju  Hodies. — \"arIously  shaped  forcep.<.  hooks, 
screws,  etc..  are  used  to  remove  foreign  IxwliesiFigs,  ySfi  to  ^>()). 

Tupical  Applicntioitn. —  I'leers  and  other  lot-al  morbid  lesions  uf  the 
mneou-s  membrane  of  the  trachea  and  bronchi  nmy  Ih"  brnsht-d  with  a 
weak  solution  of  the  nilrule  of  silver  through  the  tnieheobrotieln>sco[H', 

RrmarfiK. — The  trachea  anri  hn)nclii  arc  elastic  and  expansile,  and 
tolerate  the  stnughteniiig  and  dilalalion  with  the  bnim-ho.seo|H'. 

The  illurninaleit  EuIk-s  .should  he  lioilcd  after  Ihe  electric  light  Wirrier 
Is  r<'moved.  'i"he  hght  earners  should  Ix'  imnifTsc([  in  alcohol.  The 
unillutninaleil  tulies  should  not  Im-  iKjiksl.  as  tlie  lustre  of  tJie  interior 
of  the  tulie  is  finis  destroyed,  and  its  capacity  to  carry  the  reflected  rays 
from  the  head  lamp  is  diminished. 

Do  not  use  inslrunient-s  in  lower  br<incho.scopy  that  have  just  been 
u.sed  in  uppiT  hrorichoscopy.  Have  freshly  stcrilizwl  inslnimeiits  ready 
for  die  purpixse.  Have  slvrtle  lumps  in  a  sterile  tube  ready  for  use  should 
a  lamp  biim  out. 

llie  patient's  bead  and  face  .should  be  prepared  as  for  a  niajor  opera- 
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tion  about  the  head.  The  tet-th  ami  inoutli  should  be  cleametl  milh 
soap  ant)  ak-ohol.  T)ieo|HTtLlorandassUtaD(.s^oul(l  bedrc-wM  in  stmli* 
gonns  Httd  faps,  a  prec-auliun  especiallv  Decessarv  in  iiHitdliiig  dii*  loiig 
instrumcul.s. 

The  [tatient  should  be  allowed  to  sit  up  as  soon  as  {lOsstUe,  to  prrvenl 
UlP  occuiTcnct'  of  pnriinionia. 

Lower  TtacheobronchoMopy.^I,owiT  cradieobroncJiusfopy  ponsfets  in 
iulrodueiii^  ihe  truclK-<»hroiirhas<-apc  througli  a  tracheotoiuy  wouDd.  a* 
shown  in  Plalp  X\'. 

Indications. — LAjwer  tracheobronchoscopy  U  indicattvl  when  direct 
laryn^sropy  or  uppi-r  tranheol)roiK'ho«r-opy  fwls.  A  larger  tube  niay 
be  iispti  in  lower  bronchoscopy,  an  udvanti^re  in  niiioviiig  JHrpe  fortn^n 
bodies,  though  Jacluon  slates  that  he  has  never  yel  iK"rfnriiif<l  a  tniche- 
oloniy  for  the  purjMwe  of  lower  Immehoscopy.  having  alwiiy.s  Ikhti  oble 
to  remove  tlie  foreign  IxxJy  thnjugh  tlie  glottis.  He  believes  that  any 
fnroifrn  body  that  has  gone  down  Uirougii  the  glottis  can  Ih-  and  should 
lie  reniovwi  by  the  .same  route. 

Position  of  ihr  Palimi.—Vnma.r\  lower  hroncho«copy  .should  aIwax-» 
be  done  in  ihe  danad  [Hisition.  a.s  IraeJieoloniy  Is  to  iw  perfonued.  Tin* 
pati«itt  .should  Ik-  placet]  in  Hose's  position,  with  the  head  extendetl 
heyontl  the  end  of  the  table. 

no.  303 


Low  Tracheotomy.  -  Low  iracheotomy  should  be  performed,  as  the  chin 
Ls  tlai.s  further  rutiioved  from  die  operative  Held  ami  i.s  not  .so  nuieh  in  dte 
way  of  the  long  iiistnuneiits.  The  trachct>bninfhaseopc  nuiy.  however, 
Ih-  iiUrodiK'cd  ihrougli  a  high  tnu-lieoimny  wound. 

Slop  all  lilcfiliiig  ia-forc  iiitrtxlucing  the  tracheobroiK'h*>st.t>pe. 

'J'he  traclieii  shutild  U*  swablM^J  with  a  2(1  per  cent,  solution  of  ctx-aine 
ihnmgli  Titmaseiiu's  dilator  iFig.  'tfi2). 

If  the  right  bronchus  is  lo  lie  entered,  have  tlie  patient's  herni  turnctl 
to  the  left,  and  vttx  ivrw. 

Inlnflurfii)!/  ttf  the  Trachfnhroui'ht>*cope. — Jackson's  illuminated  '*hiMl 
tracheobronehoscope  shouUI  be  intrtxlurcd  through  the  Irachetitomy 
wound,  the  operatt>r's  eye  lieiiig  at  the  prtjximal  end  of  the  (uW  notching 
for  the  bifurt'atir>ti  of  the  trHchea  i,  J'lale  X\*).  The  end  of  the  bmnchiw 
scope  usually  lodgt;.-;  agiiitwt  the  bifurculion.  .so  that  lioth  bronchi  are 
visible.  1  literal  pressure  in  cither  direction  \\i\\  allow  the  tube  to  pass 
into  one  of  the  bronchi.  'I'he  moment  the  lulte  enters  the  broiK4uu(, 
cough  is  excited.    A  cotton-wound  a]>pIicator  moistened  with  a  Il>  per 
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cent,  solution  of  cociiiin-  .ihould  Ix-  appIicJ  llirougli  the  lulx?  and  the  tube 
passcil  lo  tli€  seconilflfj^'  bifurcation  i  KiR.  3fi3,  SL).  \VIieri  a  secondary 
bronchus  is  entered  cougb  is  again  excited,  and  cocaine  should  be  aufilied 
as  hrfnrr.  It  is  inipn-ssihic  to  maintain  ancsihrsid  cl<H*p  cnoufih  to  abolish 
entirely  tiic  cough  rcHcx  for  any  Icnjith  of  lime,  unless  rectal  aiiothesia 
is  used,  and  even  then  it  is  not  advisable  lo  alxtlish  all  the  reflexes,  a.<t 
tiie  patient  is  thereby  subjected  lo  ihu  danger  of  aspiration  pneumonia. 
Having  inlroduced  ihe  iracheobronchascope,  (he  foreign  body  ami 
morbi<i  lesions  should  l>e  studied,  treated,  or  removed. 


no.»s 


Fiu.SM 


fL 


-—10 


TradiMbronebUI  ti«e;  t.M.  laft  main  bnn- 
citun;  SL,  aupcriur  liilip  limni-ltui:  .VI..  iniil'lb' 
loir     broni^tw;     IL.     inferior     lob«i     bfooRhua. 

(JackauA.J 


7- 


Pogcb  of  tbt  poatcrior  »m|]  of  ihp  hypophkrynx. 


Aper-trrtUTnenf.~T]\e  tracheotomy  wound  shnnUl  not  be  sutured 
ex(»^t  at  ibt  upjwr  and  lower  angles,  'i'he  tracheotomy  tulie  should  be 
worn  for  a  few  days,  but  should  lie  abandoned  l»cfore  the  patient  leaves 
tlie  ha-ipital.  'I'he  (rachctjiomy  wound  .should  Ix-  cleaii.sitl  every  thrit 
hours  with  a  warm  I  to  .VKM)  bichloride  solmjon.  The  wound  should 
heal  from  the  iMitloni.  begiimiiig  with  (he  .severed  tracheal  rings.  If 
the  fleshy  |>ortiori  trf  the  woumi  tcnd-i  to  heal  first,  it  .should  be  pre- 
vented. 

Ditrrlinilum  or  Pmwk  of  the  Ilypophartptx. — 'llie  inferior  con.strietor 
muscle  of  the  pharynx  forms  the  [Wjsterior  and  fateral  walls  of  die  hypo- 
pharyiix.  and  it  is  in  liie  median  or  posterior  wait  of  thi.t  iiiuficle  that  the 
pouching  occurs.  'J'he  lower  fibers  are  attached  to  the  cricoid  cartilage 
and  e,xtend  in  a  horirxintal  direction.  The  remainder  of  the  mti.sck- 
fillers  radiate  in  an  iipwanl  and  inediar  direction  (Fig.  ;J(>4),  and  it  is  in 
the  central  and  lower  portion  of  this  part  of  the  miLscle  that  the  pouching 
occurs,    Various  theories  have  been  advanced  to  explain  the  pouching 
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In  this  rejeion,  but  the  one  advnncod  hy  Wilson  is  prohahly  ror 
namely,  tlie  (Kx-ji-swiial  coiijjft'niial  al>M'inf  iif  iiuijicli!  fiU'r^  in  iliis  n^tin.^ 
He  has  found  the  nniscle  fibers  alxsenl  in  a  considerable  j»errcnlage  of  ihr 
rnilavcrs  exumiiied  by  him.  ^Vhen  the  pouch  is  prcscnl  it  may  be  die 
scut  of  lo(ljreu)ei]t  for  ii  Itolus  of  food  or  a  foreign  IhxIv.  \Mien  such  a 
condition  is  pnsent.  it  may  l»e  examincf]  by  ilircet  phHrynjro^f-npy  with 
till'  Kilti»ii  or  .laeLson  tube  spatula  and  the  food  or  foreign  bofiy  n-mnvril 
tbrough  the  same  instrument. 

Spasm  of  the  inferitir  eoastnclor  imisflo.  e.spociaIIy  the  cirrtilar  |wruori 
which  forms  ihe  iiuuith  of  the  e,'snph«gus,  may  tx-eur  ami  prevent  ibc 
swallowinp  of  food  for  a.  few  houiis  or  tia)*s. 

In  attempting  e.sophugoscopy  in  u  patient  in  whom  the  poueh  u?  present, 
the  esophagoseope  may  enter  die  pourh  and  lead  to  the  erroneous  in»- 
pn'-ssion  that  die  c.sophogu.s  is  closed  by  slrieliire.  A  rarefid  observatiou 
and  manipulation  should  lead  to  a  correct  diagnosis. 


ESOPHAGOSOOPY;   PORBIGN  BODIES  IK  AND  STRICTtniES  OF 
THE  ESOFHAOTJS 

The  examination  of  the  csophn^'us  through  the  moutJi  is  now  an 
eatabli^hed  procethire,  and  should  l>e  considered  in  connection  nith 
bronchoscopy,  as  foreign  iHjdies  may  lixlge  in  eilher  tube.  The  difTeren- 
tial  diagnosis  between  a  forcigti  IkkIv  in  (lu-  Iracbea  or  bn>ncUi  uiid  ihe 
asophngiis  must,  therefore,  1h'  nuide.  Not  only  this,  but  the  foreign  Ikody 
8houhl  lie  nmiQvetJ,  whether  it  is  in  the  bronchi,  the  trachea,  or  the 
esophagus.  A  brief  description  of  csophagoscopy  will,  therefore,  be 
given   in  this  work. 

The  sizes  of  lulws  recpiired.  according  to  Chevalier  Jackson,  arc,  for 
infants,  7  mm.,  and  for  adults,  JO  nmi.  in  diameter. 

TIte  iioniial  ap|)eurance  of  the  e-sopliageul  lumen  witli  the  Jackson 
self-ilbiminatcil  mbfs  is  a  whitish  grayish  pink,  in  strong  contra<it  to  the 
while  and  red  rings  of  the  tracheal  meinbrane. 

Examination  of  the  Upper  End  of  the  Esophagus. — This  is  the 

easic-st  of  all  the  exaniinatton.s  with  the  straight  tulx-s.  and  is  accom- 
plished by  the  same  teehnittue  as  deserit>erl  imder  Direct  Laryngoscopy. 
According  to  Jiickson,  the  slide  .sp:ifula  .sfHTuliini  (Tig.  ^fi)  should 
be  pa.-i.si-d  biuk  of  the  ba.se  of  the  tongue  until  the  epiglottis  oppears. 
after  hnWng  eocainiy^etl  the  introiluif  t-wpftayi'  with  a  10  per  cent,  solu- 
tion. Having  engaged  the  tip  of  the  epiglotti.s.  a  straight  cottnn-wonnd 
applicator,  dipped  in  a  10  [wr  cent,  ."ioluticm  of  (•(x-airie,  should  l)e  pokssed 
through  ihc  slide  specnluin  and  applied  to  the  epiglotti'*.  the  larv-ngeal 
and  the  esophageal  orific-es;  a  few  rainute.s  should  be  allowed  for  arie^ 
thcsia  to  .super\*ene.  The  .speculum  is  then  pa.sscd  down  back  of  thc 
epiglottis  and  the  cricoid  cartilage,  and  lifted  forward  agaiast  the  Imim- 
of  the  tongue.  The  larynx  and  the  esophageal  depre-vsion  are  thu> 
brought  into  ^iew.  The  .spainlar  ctid  of  die  s[«*ciilum  is  itLsertctI  inio 
tho  esophageal  depression  to  a  |>uin(   bclotv  the  arytenoid  uutilt 
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and  far  rnmigh  to  engagp  the  pasterior  portion  of  tho  mcoid  riirtilage. 
'J"hc  cartilage  .sfauuld  then  \x  lifted  forwaiti,  thus  exposing  the  pyriforiji 
fosstp.  and  the  esophageal  lumen. 


ESOPHAGOSCOPy 

According  to  Dr.  Chevalier  Jarkson,  preliminary  to  passing  a  tube 
into  the  liiiiiL-n  of  the  e-.si)j)liiigii.s  the  upper  end  of  the  e.sophagiis  .should 
be  cxauiiiied,  a.-*  <le.^rribeil  in  the  preceding  [jaragraph,  to  h-arn  the 
puthoiogieal  conditions  pre-seiit  in  this  region.  'I'his  procedure  will 
prevfnl  the  niiiking  of  a  false  ijas.-iage  ihmugh  an  nlcerat",**!  surface  and 
will  i(H'Hte  a  foreign  IkkIv  If  present  at  rhe  entrunee  of  the  csopliagns. 
In  pas.sing  the  long  tnhe  extreme  gentleness  .should  be  practised.  If  the 
tube  does  not  rea<lily  ptum,  ft  is  either  not  r<irrectly  placed  or  it  i.s  im- 
prupi'rly  dirtn-ted.  The  tube  shtaild  Iw  Jubrieateil  uilh  sterile  viuseline. 
The  proximal  end  .should  \>c  held  lightly  with  (he  righl  hand,  llie  handle 
directed  horizontally  to  the  right.  The  forelinger  of  the  left  hand  is 
passed  into  the  right  gli>».so-epigtoltie  fowia,  posteriorly  to  the  lateral 
glos-so-epigtnttie  fold  and  po-^teriorly  to  the  tense  phun-ngo-epiglotlic 
fold,  and,  if  pos.sible.  into  tlie  right  pyriform  sinus. 


Fk>.  3eA 


Flo.   .'(66 


'Utimble  ffiic  or  bitv  bliK-k  fur  tircnelioAoopy 


V.MOtLtlff  *CO 

■bOViliX    rrljitiou  n(    tUo   prlootd 

|l9MI3>n|Ml  wall,  ill  lliP  (IntiuiU)  rcniiiiitjanl 
tai1i«B(,  obMrvrr  lonkini:  lUiivti  Ihf  r*.-<ph- 
■KU*>  Tlie  p>ri(»iin  aiiiiiBrn  Mre  uc  Itie 
pudtiuna  niajknil  X. 


Tile  ttilH-  shcinid  then  lie  made  to  follow  the  same  route,  while  the 
finger  stifles  towanl  the  median  line  and  lifts  the  tongue  and  anterior 
pharyngeal  tissues  upward  (dorsal  ilccubitus).  When  the  cricoid  carti- 
lage can  1k'  reached,  wliieh  is  iMw-siljle  only  in  children,  it  t.s  Iwter  to 
lift  upon  it  directly  rather  than  ujxjn  llie  -soft  (issues.  When  iHii-iible, 
as  it  usually  ik  in  adults,  the  cartilage  sbould  In- lifted  I'ndirtrtly  by 
Iraction  upon  the  tis.sue.s  at  the  irxti-euie  ))oitit  reachable  with  the  finger, 
often  the  right  glcsso-epiglottie  fossa.  With  practice  die  whole  instru- 
ment i.s  fKiinted  by  the  ofKinitor's  general  sen.sc  of  direction  into  the  axis 
of  the  pyrifomi  sinii.s,  just  an  a  billianl  cue  is  used.    (,!ack.son.") 

'J'he  hea<l  of  the  [)aticiit  .shniild  l>e  held  in  extreme  exten.sion  with  the 
mouth  widely  open,  as  shown  in  Fig.  352, 
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.\fter  the  introitug  is  pa.s**ci  the  obturator  is  removed,  and  the  conl 
is  attuchtfl  to  the  light  carritT  hy  the  Iwiyoni'i  fitting.  The  tuije  iniisi  l* 
gtuMcd  by  tlic  eye  so  as  to  follow  the  c.so|>hupeul  lumen  by  sight.  In 
the  thorax  the  iunien  opens  up  at  each  iiispiralion.  when  (he  seas  i< 
easily  followi-d.  After  i«i.*siiij^  the  iniruitiis,  the  heail  of  ilie  patteul  should 
Ije  raised  slightly  to  prevent  the  tube  pressing  on  the  trachea.  The  obtu- 
nitor  should  never  W  used  in  cnse  nf  foreign  bodies,  as  the  foreipi  hmly 
may  lie  overnddeii.  'Die  right  p_>Tiform  sinus  is  found  by  sight  and  the 
gonornl  sense  of  direction  and  the  well-greased  csophaga">cope  is  insln- 
uated  through  it. 


Pia.3n7 


PM.3«« 


-^         a^ 
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■^   ms^ 


TbB    probalilD    pmllion    niwiRnaid    liy    a    penny 


The  poattfon  owuntM)  by  ■  P*ki>)'.  M  Wuvkj 
by  •klacrapfay,  whan  liiiliVl  i"  Uv  niouth 
(he   «Hi;ili»KUi>   ol   a  ^liU,    ii«*d    U>t«v 
(Autbor'a  ohm.) 


The  entire  hiiuen  of  the  est^lugm  oiay  Ih-  examined  for  stricture  or 
other  patlmlogic-al  lesiou,  and  for  foreign  tjodies.  When  a  foreign  IkmIv 
is  found  ii  may  lie  rvnuiveil  as  by  bntnchoscopy.  By  using  a  longer  ml>e 
nlmo.st  the  entire  surface  oF  the  stoniaeli  may  also  be  inspected  with 
great  elearncss  of  lllumiriation  with  Jackson's  self-illuminaled  gaslro-, 
scope. 

In  one  of  my  ca-ses  the  skiagrapher  reported  the  foreign  body,  a  penny.' 
Irt  Ix"  hK-ali-d  at  llif  bifurration  of  the  trachea.  As  it  was  impossible  for 
ine  to  get  to  the  .sliulio  to  exiimiiu-  the  plate.  1  art«l  ujjon  his  diagntwii 
and  fitlemptwl  to  locate  the  foreign  body  in  the  trachea.  At  one  tlinr  I 
[Hi-ssed  the  tu))e  into  the  esophagus  and  heani  a  slight  metallic  elick. 
Further  scarrh  fai!e<l  to  eiieii  the  [netiillie  sound.  When  I  viewed  the 
.skiHgniphii-  plale  a  few  dny.s  later  J  found  the  shadow  of  the  fienny  on  a 
level  with  the  cricoid  cartilage,  instead  of  at  the  bifurcation  of  the  trachwi, 
ad  reported  by  the  skiagrapher,    Nitic  days  aftiT  tlie  attempted  rcmm'al 
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by  bronchoscopy  ihc  |ienii)'  was  passed  per  rectuiu,  thus  shoiv-tug  the 
jx'nny  to  have  hcvn  in  the  upper  portion  of  ilic  c-sophagiis,  from  which 
place  it  was  probably  dislodged  at  the  time  I  heani  the  niclaHic  click. 
Another  point  of  diagnostic  interest  in  this  case  was  the  position  of  the 
penny.  Its  flat  surface  .stooti  at  ripht  anglr.s  (o  tlic  vrx-ai  conLs.  a  fact 
which  imnicdtately  attracted  my  attention  when  I  saw  ibe  plate  a  few 
days  later.  Had  the  [xmny  been  in  tlie  subglottic  space.  iLs  ed^  would 
probably  have  presented  anteriorly.  The  location  and  position  of  the 
penny  led  me  to  inform  the  parents  that  it  was  not  in  thr  trarhca.  hut 
wa*  in  the  upper  part  of  the  esophagus  at  Ihe  time  Ihc  skiaj^raphic  plate 
tt-as  made.  This  rliaguosi.s  wa.s  later  verified  by  the  passage  of  tlic  i>eniiy' 
(Kipi-  ^*7  and  30S). 


INSTRXTMENTS  POR  DIRECT  LARYNOOSCOPT,  BE0NCH03COPT 
AND  ESOPHAGOSOOPT 

Dr.  -lackson  has  reduced  his  tiihat  armamentarium  to  four  tul>es  and 
two  .slide  .speculuias.  It  is  iinpnirticalile  to  have  one  tube  for  adults 
and  children,  or  the  same  hiU-  for  the  esophaffus  ami  tlie  bronchi.  This 
means  one  bronchoscope  for  adults  and  one  for  children;  one  esophajjo- 
acope  for  adults  and  one  for  children.  A  good  working  set  would  be 
the   ifoilowing: 

I  br(mchi>sfO[w,  5  mm.  by  30  cm.,  for  children. 

I  broncho.scope,  7  mm.  by  4t)  cm.,  fur  adult-*. 

I  e.sophagoscopc,  lU  mm.  by  53  cm..  For  adults, 

1  esophapjscope.  7  mm.  by  45  ctn.,  fur  cliildren. 

I  adult's  slide  speculum. 

1  child's  slide  speculum. 

1  aspirator  for  the  esopha^'a^copcs. 

1  spei'iraen  forceps,  long  and  .-^hort. 

I  foreign-bociy  forceps, 

3  Coolidj^  s(K>n^e  holders  with  Jackson's  long  collar. 

1  Sftjous'  cotton-liolditig  laryngeal  forceps,  for  L-ocainizing  the  pharynx 
and  upper  larmgeal  orifice. 

t  double  bronchoscopic  battery. 

.\\i  extra  large  adull  size  bronchosco[K\  fl  mm.  by  40  ctn.,  and  an  extra 
small  infant  she,  4  01m.  by  '.iO  cm.,  are  very  useful. 
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CHAPTER    XXXII 

THE  CLIXICAL  ANATOMY  AND  PHYSIOI-OfiY  OP  THE  EAR 

I'liK  orgnti  of  hcnriciji;  is  divisible  into  (a)  the  external  ear,  (b)  the 
middle  ear,  and  (c)  the  internal  ear. 

THE  EXTEItKAL  EAR 

From  a  diniral  paint  of  view  the  auricle  is  of  interest  on  account  of  the 
destntclivc  iiitlanunaliiry  [jHM'c.sst's  which  attnck  it.s  cartilaginous  frame- 
work and  the  pcm-huJidriiitn  coverinf^  it.  Perichondritis  ami  chondritis 
of  the  auricle  occurrinp  in  the  insane  from  trninnatisni  has  l)een  fre- 
quently observed  and  reported  (l-'if^.  liiHIi.  I'erichondntis  following  llie 
mastoitl  operation  occasionally  occurs.  I  have  seen  but  one  case  in  my 
pnicticc,  and  it  d('velo[xil  several  weckh  after  the  nia.stoi(l  operation;  (he 
exciting  cause  was  uiidoubtetlly  (lie  influenza  bacillus,  as  it  followed  an 
attack  of  la  gripix'.  hi  [iiTforniiiifj  the  plnslic  n[H'rHliiiii  upon  the  uieatus, 
thai  is,  ill  making  the  Koeriier,  PaiLse,  Sielienmariu.  or  the  Ualluiice 
incisions,  the  cartilage  of  the  auricle  is  included;  hence,  it  is  necessary  to 
exercise  grt-at  aire  as  to  surgical  i-leanJiness,  otherwise  infection  of  the 
perichondrium  and  cartilage  may  o<x-ur. 

The  exUrtial  aitt/iiin-y  imtifua  is  divisihlo  into  a  cartilaginous  and  an 
oaseous  portion.  The  cartilaginous  portion  of  the  meatus  (the  auricular 
extension}  i.s  altacheii  to  the  osseous  or  dce|H'r  jxirtiou  of  Imnds  of 
librous  ti?(sue.  The  suja-rior  and  posterior  walls  of  Uie  cartilaginous 
meatus  are  thinner  than  the  anterior  and  inferior  walls.  'J'he  inferior 
wall  extends  deeper  along  (he  Hoor  of  the  nientu.s  than  the  other  walLs, 
Hiid  i.s  known  as  the  proce.ssu.'i  lriaTigulari.H.  The  anterior  wall  of  the 
earlilaginou.s  mcatu.s  \s  erasse*!  by  iwo  or  three  fis.sures.  which  are  hIEeii 
with  connective  tissue  and  a  few  muscle  fibers.  These  fissui-es  are 
called  the  ti.ssures  of  Sanroriiii,  iiiid  tbey  render  the  auricle  mort*  movable. 
They  are  of  clinical  iuipurtaiice.  first,  because  they  afford  an  outlet  for 
the  discharge  of  pus  into  the  meatus  in  deep  abscess  of  the  parotid  gland, 
and  secondly,  because  they  n-nder  the  auricle  more  elastic  and  thus 
permit  it  to  be  turned  on  the  cheek  during  the  ma.stoid  operation. 

(489) 
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In  the  newborn  the  meatus  is  Hbrous  throtichout  its  entire  length, 
ami  its  walls  are  collapsed  ard  in  appo.'^iiion.  iJone  salts  are  p^ually 
deposiled  and  tW  t'aiiid  a.s,siiiin-s  ib*  pHtuk)Us  t-onditioii, 

'V)\f  sebaceous  glands  are  liuiited  to  the  farttlaginous  portion  of  the 
meatus,  hence  Funinfulosis  of  the  meatus  Is  conHnet}  [o  thU  urea.  The 
beginner  in  utulogjt'  is  sometimes  confu?<ed  in  makinf^  a  dilTerential  diu^ 
no-sis  between  arute  suppurative  niastoiilitis  with  Iwjlp'njj  of  tlie  post- 
superior  wuJI.  and  furuneulosis  of  the  earlilaginons  meatus.  In  ihc 
first  instance  the  bulging  is  in  the  honv  meatus  close  to  the  drumhead, 
and  the  aiiriele  ts  not  lendirr  or  .seiwilive  ufKHi  maniprilalion.  In  the 
seeoinl  iu«tan<f ,  the  bulging  h  more  external  in  rhr  eHttilaginouH  nieatu^ 
and  the  uurit-le  is  exlrenielv  seiisili%-e  upon  nianipulnlioii.  'Hie  sensi- 
tiveness of  the  auricle  in  furimculosis  is  due  to  the  fact  iJiut  the  inOauuna- 
tory  reaetion  attending  the  fiinincle  or  boil  lias  extended  by  continuity 
of  tissue  from  the  cartilage  of  the  meatus  to  the  earfilage  of  the  auricle, 
and  thereby  renders  the  iicne  fil>ers  of  the  iiuridc  exquisitely  sensitive. 
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The  membrana  tympani  forms  the  outer  wall  of  the  middle  ear.  It  Is 
a  composite  niembrtine  of  three  layers:  the  outer  one  Ijeing  a  reflection 
of  the  skin  of  tlu-  meatus,  the  miilrlle  one  Iieing  fibrous  tissue,  and  the 
inner  a  reflection  of  the  muc(iu>  cnenibraue  of  ilie  iniijdle  ear.  The 
handle  of  tin-  iiiidleus  is  fuil«*dt]ei|  withiu  die^e  structures,  hence  the 
sound  waves  impinging  upon  the  eardrimi  are  Imnsmitted  to  the  hamile 
of  the  malleus,  and  themi-  to  the  incus  and  stapes,  where  the  foot  plate 
transmits  them  to  the  sound-pereeption  apparalus. 

The  membrana  tympani  is  of  clinical  importance  chiefly  on  a«x)nnt  of 
the  varimis  changes  in  its  appearance  In  diseased  conditions  of  the  middle 
ear.  Tlic-se  eliHJigcs  are,  ihcreforr,  of  diagnostic  value.  In  onler  to 
appreciate  fully  the  abnormal  apiK-aniuccs  of  tJie  eardrum,  it  U  first 
net^ssarv  to  know  the  normal  characteristics.  A  normal  drumhead  is 
cl»inicterixi*<l  by  the  preseiici-  of  the  luindle  of  the  malleus,  the  short 
process  of  the  malleus,  the  triangular  cone  of  light,  the  anterior  and 
posterior  folds,  arid  a  faint  view  of  the  long  proee-ss  of  the  Uicus  .seen, 
through  the  semi  transparent  pearly  gray  eardrum. 

Wnicii  the  Kustaehian  tnlie  is  <'tos*'d.  (lie  nir  within  the  middle-ear 
cavity  U-cuuies  rarefied  hy  the  griuUml  ubsorfiliuii  of  tlie  oxygen  into  tlie 
blood  of  tlic  surrounding  tissues.  As  a  result  of  the  negative  pressure 
thus  brought  about,  the  eardrinu  is  pushed  inward — that  is,  the  eardnim 
is  retracted.  This  changes  the  contour  of  the  eardrum  as  viewed  through 
(he  external  auditory  meatus.  'Hie  cone  of  light  i.s  broken  or  allngeiher 
lost,  the  handle  nf  the  malleus  is  drawn  inward  and  is  foreshortened, 
the  short  priK-css  of  ihe  malleus  projects  more  pminiiii'iitJy  toward  the 
olwerver's  eve.  and  the  anterior  and  posterior  folds  which  arise  from  Uie 
short  process  are  iiccentinucd. 

In  retraction  due  to  ubslruL'tiun  of  the  Eustachian  lube,  the  membrana 
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tvmpani  Is  reffuUT  or  rintform  ihmnghmit  iis  pntirp  area,  with  the  excej^- 
liofi  of  the  pHrt  contaiiiiriK  ihc  maMt-us.  If  the  rtrlraction  \s  i\\\v  to  an 
adhcT^ion  to  the  inner  wall  of  the  tympanic  caviiy,  the  nienibrHne  vt 
irregularly  retracted.  The  meinhmiia  tympant,  upon  suction  with 
.Sieple's  otoscope,  rciimins  fixed  at  the  point  of  adhe^^ion,  and  is  dis- 
tended in  odier  areas,  giving  a  blistered  a])pearaiice. 


PEKFORATION  OF  THE  MKMBRAWA  TTMPAKI 

The  clinical  sigiiifirance  of  pi'rfunition  of  the  meinhrana  tympnni  when 
due  to  middle-ear  dtsea.se  \s  somewhat  de)H'ncleni  upon  uheUier  it  is 
marpnal  or  central  in  location.  When  morpnal.  it  usually  aipiifies 
bone  necrosis;  and  when  central  (away  from  the  margin},  it  signifies  a 
simple  micldlc-ear  suppuration  without  hone  nerrasin. 

Itii  signitit^nce  15  :j|ili  further  dilfereiitiatetl  by  it.s  exact  location;  that 
b,  if  it  IS  mai^nal  the  bone  nermsU  i.i  in  the  immediate  ^'icinity  of  the 
niar>;iiial  jierforalion.  If.  for  iii-stance,  the  p^-rfopalion  is  in  the  margin 
of  Shrapru'irs  nu'iiibnine  (nienibrana  fl]iccida>,  immediately  alwve  the 
short  process  of  the  malleus,  the  tegnien  aiitri  is  necrotic;  if  it  is  in  the 
post-superior  margin  of  the  eardrum  (.the  part  nearest  to  the  antrum), 
the  maHlotd  antrum  is  mrnxsefl. 

'Ilie  point  to  l>e  borne  in  mind  is  that  the  perforation  is  secondary  lo 
the  bone  necrosis,  the  nctrolic  process  extending  from  the  car  cavilies 
to  the  eardrum.  Its  clinical  significance  is,  therefore,  an  index  to  a 
preexisting  morbid  prwes.s  in  the  tyni[Mi.nic  eavitie.-i,  die  focal  [)oinl  of 
which  i.s  in  the  neigh [>orh(K»il  of  the  perforation,  tx'ulcrt.  Zanfal,  the 
author,  and  others  have  calletl  attention  to  the  significance  of  the  fore- 
going facts. 

'Hie  further  elfllK>mtion  of  die  clinical  .significanee  of  pi-rforatioas  of 
the  eardrum  is  given  in  Fig.  417. 


THE  EUSTAOHIAM  TUBE 

TTie  second  and  most  common  avenue  of  approach  (o  the  middle^ar 
cavity  i.s  through  the  Kustaehian  tnU*.  It  is  ihrinigh  this  channel  that 
nearly  all  middle-ear  diseases  invade  the  middle-ear  cavity.  'J'he  luU" 
is  about  36  mm.  long,  the  pharyngeal  o^M'titng  U^ing  almut  2o  mm. 
lower  than  the  tympanic  ojK'uiiig.  Hie  tymjmnic  ojwning  corresponds 
to  the  antcrosuperior  (|Undrftnl  of  the  eardrum,  hence  it  is  not  Jn  the 
most  dependent  portion  of  die  cavity.  'I'his  doe.s  not  interfere  with 
drainage  urirler  nomial  coiuliiions,  a.s  the  cihV  of  the  epithelium  of  the 
tympanic  cavity  swwp  the  .secretions  (o  ihc  ofM-ning  of  \\\v  tube  and 
through  it  to  its  pharyngeal  opening.  If.  however,  the  eilite  un-  inii>ain'd 
in  their  functional  activity  by  an  inflanunatory  or  other  morbid  proce.«, 
die  elevated  position  of  the  tymjmnic  oritire  of  tlie  tul)e  materially 
interferes  with  the  draiimge.     L'nder  diese  conditions  the  .secretion!*  are 
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retained,  decompasitioTi  follows,  and  further  irritation  of  (he  mucous 
meiiiliraDe  re.sutt.'i. 

'Hif  tviupaiiif  i-iid  of  llie  lube  has  an  tt-weuus  framework,  and  is  about 
8  mm.  long.  The  pharyngeal  end  of  the  tube  has  a  cartilaginous  awl 
membranous  framework,  and  is  about  15  mm.  long.  'I'he  (uIk-  is  tnimpet- 
s]ui|M-rl  at  Ijorli  extn'Tiiitics,  and  i.s  narrowest  at  the  junction  of  lh<.*  usmxku 
and  eartihiginoiLs  portions.  Thi.s  is  known  as  the  isthmus.  The  frarue- 
work  is  lincfl  wlln  mueous  membmne  which  is  eovered  witli  ciliated 
epithelium,  whieh  earrie.s  the  .secretions  toward  the  pharyngeal  orifirir. 

L'nder  ordinary  eonditions.  tlie  IIllerabra^ou^  wall*  of  the  tul»e  are  in  a 
stale  of  eiillap.se,  and  only  open  when  certain  palatal  mu.sele-s  are  con- 
tracted. Yawning  and  swallowing  cause  these  niu-selcs  (o  eonLnictt  ^^ 
air  is  thu.'i  admitted  into  the  tympaiiie  cavity. 

The  niuM-k'-s  r*'gtiliLtiiig  llie  [mleni'V  "f  the  pharyngeal  orifice  of  the 
UiIk'  Mi-e  the  ten.'jor  velr  palali  and  the  levator  palali;  they  also  elevate  ibe 
soft  palate  and  as.sist  in  approximating  it  against  the  pastcrior  wall  of 
the  pharynx  in  the  act  of  swallowing.  As  the  superior  ends  of  the  iiiu.sclcs 
are  attachcil  to  the  carlilaginon.s  lip  and  to  the  niembranou.'*  portion  of 
the  tul>e.  and  the  inferior  end  to  the  soft  palate,  it  is  ubvioii^  that  llie 
contraction  of  the  muscles  will  produce  a  twofold  result — namely,  the 
pharyngeal  orifice  of  the  tnU'  i.s  openi'd  and  tlic  suft  palate  is  elevated. 

When,  fi)r  any  reason,  the  act  of  swallowing  doe*>  not  open  the  lube 
suHieietUly  to  admit  air  itiln  ihc  tynipaiiie  cavity,  the  oxygen  is  al>sorl>cd 
front  the  contained  air  hy  the  blo(xl  in  the  .surrouiuling  tissiie-s,  and  a 
jmrtiiil  vacnuin,  or  negative  pre>sure,  results.  The  blood  in  tlie  aur- 
roitrifling  tissues  is  drawn  to  the  |Hirt.s  by  the  negative  pre.s.fiire.  and 
Congestion  re.sull*.  The  retained  .secretions  umlergo  dectiui[K>»"ilion 
and  irritate  the  lining  niueous  tnenilirane.  The  li^THTeniia  induf-es 
overmitrition.  .\.s  a  re.sull  of  tJie  n>nilnne<l  irritation  and  increased 
nutrition  the  mucous  membrane  becomes  thickened,  either  by  hyper- 
trophy or  hyperplasia.  The  secretions  are  not  only  retained  in  exeesivc 
4)Uaniity,  but  aw  ehaiigef)  in  character.  Thi.s  conditi(»ii  is  known  aa 
middle-ear  and  lubal  catarrh. 

Anything  tliat  obstructs  (lie  How  of  secretions  of  the  Eustachian  lube 
predisposes  the  mucuiis  membrane  of  the  tube  and  middle  ear  to  infco 
tion  and  iiiflamitiation.  The  two  grt-at  underlying  priiK-iple-.s  relating 
to  the  etiology  of  inflammation  of  nmcous  membrane  lined  cavities  are: 
(a)  'J'he  exciting  cause  of  inflammation  is  almost  alwa^-s  a  pathn};;enir 
micrt>organism.  The  microiirganism  is  powerless  to  grow  upon  healthy 
tissue,  hence  the  .second  great  underlying  principle  rcl«te.s  to  the  cot>- 
ditions  which  favor  their  growth,  [b)  The  predisposing  cau.se  i.s  usually 
an  obstructive  lesion  interfering  with  the  drainage  and  ventilation  of 
the  cavity,  thereby  lowering  the  resistance  of  the  tissues.  The  patho- 
genic micro* irgani-sni-s  then  flourish,  and  with  their  toxin.s  excite  the 
reaction  of  inHanimntion. 

The  action  of  the  tcn.sor  and  levator  veh'  padatl  muscles  U  so  intimately 
aiwociaied  with  that  nf  the  tnii.sfles  of  the  palate  and  pimrynx.  that  it  is 
somewhat  dilheult  to  estimate  the  iuHuence  of  the  udier  muscles  on  the 
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TMteney  of  the  tubc».  Tlie  pbiiryngopalatiniiH  (posU'rior  pillar  of  the 
fauces)  hfts  its  upper  attachment  in  the  soft  palate,  and  it  a>iitructs 
during  def^liitition.  and  thus  indirtrrtly  cxerLs  a  tensive  an-tion  upon  the 
tul>al  niiJ3cl^.s.  In  iiitluintimtory  pro<.'e.s.sf.s  involving  llie  tun^jts  uml 
the  fiiuciul  pillars,  the  swollen  condition  of  ihe  piilatopharyngeus  inti.'sclc 
indirectly  interferes  with  the  action  of  tlie  tubal  mujiclcs.  In  tJiis  way, 
disease  of  the  ton.sil  cause?;  ttthni  ami  middle-car  disease;  that  is,  drainage 
and  ventilation  are  inuTfored  with.  The  iiii{*r(H'irg}inisni,s  cHU.iin^  the 
tonsillar  disease  find  a  litweretl  resistance  of  the  iuI>hI  nicinhrane,  grow 
there,  and  cause  catarrhal  or  supjiiiniCivc  inllauimation. 

Tlie  anterior  wall  of  the  phart'ngeal  end  of  the  tut>e  is  menibranDU£, 
while  the  upper  and  posterior  walls  an'  cartilaginous.  The  tensor  and 
levator  veli  palati  muscie.s  are  attacheii  to  the  inenihranuus  fmrliun  of  (he 
tube,  hence  when  they  contract  tiic  tul»p  is  opened  to  its  isthmus. 


Fi».  -IM 


/J 


>W 


.-.-e 


d' 

r 

SbowiiiK  It  (uflthod  nf  irnlhetcritAtiiin:  a,  Ibe  ritut  iniUctttJiiK  tho  ilireetjan  of  ihe  tip  of  ibe  calb* 
•tvr:  b,  lb*  pmUMJor  wnll  of  Uw  pbuyus;  e.  e.  fJie  rides  tonninc  ibr  iwwtertur  li|>  ut  tliv  ntuiilh 
oi  Iba  '■'ii''"r*iln*i  lube;  1. 1.  Roaetmiiilkr**  torn*;  b,  d,  «,  lite  rQuta  iruveiweil  by  Uw  tip  ul  ihe  cuth- 
Mar  to  enter  tbn  inouUi  of  tito  HuilAchiiui  tube. 

Much  Ims  In-eii  wrilteii  concerning  iJie  normal  patency  of  the  Eusta- 
chian tube,  and  the  preponderance  of  the  evidence  is  in  favor  of  the 
view  that  it  is  eloseil  except  during  the  act  of  deglutition.  PoUtzer's 
experiment,  consisting  of  a  vibrating  tuning  fork  held  in  front  of  the  nose 
show5  that  it  is  but  faintly  hcHnl  except  dnniig  dcgliililion.  tlicreby 
proving  that  the  lulu*  is  eloseil  under  ordinary  conditions  and  is  open 
during  deglutition.  This  pemiiis  of  the  interchange  of  air  iM-tween  the 
pharyiLT  and  the  middle  ear,  hikI  muintaimi  an  etjuttibrinm  of  pressure 
on  the  inner  and  outer  surfaces  of  the  membrana  tym|wini. 

The  phar.-ngeal  end  of  the  tubal  cartilage  (p()sterior  and  .siiixrior 
walls)  forms  a  projecting  lip  or  tubal  prominence  on  the  lateral  wall  of 
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the  epipKarynx.  .lust  behind  this  is  a  groove  knowa  as  noseomiUler'a 
fassa.  Tlic  f(kssii  iiiiil  IiiImiI  pmniiririi<-c  tin-  the  lamlinitrks  iisf^l  In  ihe 
iiitnxlticuun  of  the  Ku^iachiuii  cuUn'ter.  Tiie  lip  of  the  catheter  is  fim 
lodged  in  the  fossa  of  lioscttmullcr,  then  drawn  fonrard,  gh'ding  dowD- 
wani  Hnd  itiward  ovt^r  (he  pmniitK^rH-e,  and  thcnc-e  upnurd  and  outwud 
into  llic  tulwl  orifitf  (Fig;.  ;i09). 

To  inHate  tlic  lulie  and  middle  ear,  the  t'ompressed  air  should  hr 
applied  at  the  heginninj;  of  the  act  of  deglutition,  as  the  tubal  mu^es  air 
then  {•nntrartwl  and  the  iul>e  open.  I'he  Kiistachian  tiilir  of  an  infant 
is  shorter,  siraijihter.  and  more  easily  indatwl  ihan  that  of  an  adult. 
In  an  adult  the  lulie  is  sharply  l>eiit  at  the  i^tlinius,  vvlit-reH.".  In  an  infant 
the  tuljc  is  nearly  straight.  A  lower  degree  of  air  pressure  should,  there- 
fore, be  used  for  icifants  than  for  adulU.  Earache  in  infatits  and  young 
children  ia  often  quickly  relieved  by  inflation,  as  U  is  due  lo  udml  con- 
gestion and  obstruction,  or  to  a  plug  of  tenacious  mucus  in  the  luuien 
uf  tlie  tu1>r. 


THE  TYMPANIC  CAVITT;  TYM?AKUM;  OATOM  TTMPAMI 

The  tympnin'c  cavity  i.s  the  space  between  the  tympanic  orifice  of 
the  Kustaekian  tuU*  and  the  nia.stnid  antrum.  Its  lining  mucous  lucin- 
brane  is  conlinumi-;  with  ihnt  of  the  Eustachian  tube,  and  extends  to  ibe 
aritruui  and  iniusluid  cell^.  It  is  cuvcriij  with  eiliati^  epillielium,  the 
wuv(!-like  MKitinn  oF  which  carries  ihe  .secretion  tt>  the  Euslaehiaii  tube. 

The  upper  wall  (legmen  tympani)  of  the  tympanic  eavity  forms  a 
portion  of  the  fl(xir  of  the  middle  fi»s.sa  of  the  cnmial  cavity;  the  iHiter 
wall  is  composal  of  the  eanlrum,  and  In  its  up[>er  portion  (outer  wall 
of  lln-  attic)  4)f  bone.  The  ivcdgi.'  ijf  Iwne  forming  the  outer  wall  nf  die 
attic  should  be  reniovwl  in  tin-  radical  luastoid  operation  to  fully  expose 
this  space  to  inspection  and  treatment  during  and  after  the  operation. 
The  inner  wall  of  the  tynipnnic  cavity  is  ctmtiguous  to  the  outer  wall 
of  the  cochlea  ami  vestibule;  the  posterior  wall  .scfwrstes  the  tympanic 
cavity  from  Ihe  antnim  and  mii.stoi<l  cells;  the  anlcnur  wall  is  verj"  thin 
and  covers  the  internal  carotid  artery;  and  the  lower  wall  separates  the 
tvinpanic  cavity  fnim  the  jugular  bulb.  The  facial  ncr\"e  runs  across 
the  upper  and  posterior  wall  ami  is  usually  enclose*!  in  a  lx>ny  covering, 
though  numertMis  instances  are  on  record  in  which  the  bony  covering 
W11.S  alK-^nt. 

The  foregoing  description  of  the  relations  of  the  walls  of  the  t\*iiipaiuc 
cavity  to  the  eonligucm.s  vital  organs  is  of  gn-at  clinical  sigiiiRcance  in 
the  luiddle  ear  and  uiu^toid  inrecti<inK  and  iiithmmnitioiLs. 

Contents  of  the  Tympanic  Cavity.— The  tj-mpanic  cavity  conlnini'i 
the  chain  of  us.^icl'C.s.  die  tynipunic  mu,scte,s.  and  the  chonla  tytupani 
nerve.  The  handle  of  the  malleus  is  attached  to  the  membrana  tyiu- 
pani.  and  the  fool  plate  of  the  stupes  i.s  attached  to  the  membnine 
of  the  oval  window.  The  incus  is  suspends!  iM-tween  the  malleus  and 
.sta[>es,  and  completes  the  anatoniieid  eoniiecliun  Itetween  the  mcinhr 
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tympaiii  aiiti  (lie  InlnTlnth.  The  cKain  of  ossicles  trnnsniit«<  the  siumd 
wave*  from  the  membrana  tympa-ni  to  the  laln'rinlh.  thoujih  there  is  little 
dotibt  tliat  somo  waves  iire  transniittwl  through  the  air  in  tho  tympanum 
to  (he  round  nr  nvul  winiJow  without  thf  iiitervfjitiuii  i>f  the  w.Hide.s. 
I  recall  one  patient  on  whom  I  rhd  a  radical  niasIoi<l  operation,  removing 
the  malleus  and  incus,  who  heard  wbisEiered  speech  at  ten  feet,  showing 
that  good  hearing  is  possible  though  all  the  ossielts  w<Te  removed  except 
thfl  stapes. 

The  Oh&in  of  Ossicles  and  tb«  Membrane  of  the  Oval  Whidow. — It  is 
shown  by  the  case  just  <itc<l  that  all  the  receiving  appaialtis  may  be 
removed  extrpt  the  coiiteiits  of  tin*  ova!  window  without  greatly  im- 
pairing (he  licHring,  though  this  is  excepti<>nal.  nrientatioii  of  hearing 
b  greatly  dimitiishe*!.  a.s  is  also  the  faculty  of  keying  die  perception 
apparatus  to  catch  sounds  accurately.  The  tensor  t^vmpani  and  the 
stapedius  muscles  are  renclenMl  inrtfwtive  by  the  removal  of  ihe  malleus 
and  incus,  hc-nce  the  ear  has  last  Us  focu-s-sing  ap|)arulu^.  The  tnem- 
hrana  tjTripani  receives  a  larger  inmiber  of  sound  waves  than  the  foot 
plate  of  the  slai)es.  hence  the  hearing  is  more  acute  widi  the  eardrum 
and  the  ossicles  intact  limn  it  is  without  (hem. 

A  Physiological  Law. — It  may  be  laid  down  as  a  physiological  law 
that  aiiifihlng  /lint  inlt^ferea  vt'th  the  nfirmal  tetision  fxixliug  bdxveen 
the  iiirmltraiia  tijmjtnui,  f>.i.virlr.t,  mifl  fhr  conlvul.t  nf  thf  ami  windntr  irill 
cauxe  linniliiJt  nml  dvafncsn.  Ilentf.  puthulogiwd  changes  in  the  eanlruin. 
thickening  or  other  change  in  the  mucous  membrane  which  covers  the 
ossicles,  ankylosis  of  the  ossicles,  especially  of  the  foot  plate  of  the  stapes, 
as  in  spongifying  of  the  bony  capsule  of  the  laliyrinth.  etc.,  result  jii 
tinnitus  and  <)eafncss.  ('atan-lial  inflaiiimalioit  of  the  mucous  rnemhrane 
of  the  middle  ear  and  Kiistachian  tube  induce-s  a  negative  pressure  in 
tlic  t^Tiipaiiic  cavity,  and  disturbs  the  norma!  tension  between  tlie  ear^ 
drum  hihI  the  oval  window;  tin-  nuicous  uH-nifirane  c)f  die  wjdis  of  the 
t}in|)iitiic  cavity  and  ossicles  is  lhickeue<],  and  tinnitus  and  duafnt^ss 
follou'.  The  inriation  of  the  tympanic  caviiy  in  tubal  and  middle-car 
cata,rrh  restores  (in  a  degree)  the  normal  lensiuii  and  decreases  the 
congestion  of  the  mucous  membrane,  anil  thereby  lessens  the  tinnitus 
and  ileafness. 

The  lieiids  of  the  malleus  and  incus  and  their  ligamentous  attachments 
to  the  walls  of  the  tynipnnic  cavity  diWdc  the  cavity  into  (wr>  compart- 
mtniLs — nairiely,  the  atrium,  or  middle  ear  prf)per.  and  llie  attic.  \\'heJi 
there  is  a  suppurative  process  in  the  attic  or  (he  antrum  an<l  mastoid 
cells  for  a  considerable  lime,  adhesive  Imnds  form  ataj  still  further 
incn-ase  the  barrier  between  the  atrium  and  (he  altic.  The  drainage  of 
(he  sixretion-s  i.s  hlocketh  ane)  gives  rise  to  retention  and  decomposition 
of  (lie  secretions  aixl  to  pressure  symptoms,  as  psiin  and  tenderness. 
Necrosis  is  also  augmented  by  the  inc-rrased  pressure  from  ihe  retained 
secretions.  Suppuration  in  the  al(ie,  atal  in  die  anlnirn  agi({  mastoid 
eell.s  in  old  chronic  cases,  is,  therefore,  a  more  serious  condition  than 
miptHiratinii  witli  its  fr«-al  centre  in  ihe  atrium. 

The  chorda  itptipojii  ncr\e  parses  tlirougb  the  upper  jwrtion  of  the 
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Htridiii  Iictwrcii  xhc  ndiidlr  nf  tin'  iiiiillfus  and  ihp  lonjj  prorcss  of  thr 
iiti'it-s  ami  is  LiMiuIlv  M'vrnil  i)r<tr.slnm>tl  in  the  nuJlcjit  ma.stoiiJ  operaiitMi. 
As  a  conse<]Ucnce,  tlie  sense  of  tasle  at  the  liase  of  the  (oiijir-ie  mid  tlir 
riei^hljoririf^  purLs  of  (he  fauces  is  ini[mirv<l;  iridit-d,  it  is  ijerliaps  h 
to  iJeslrov  tlic  iiorve,  a.s  ibt-  irrilatioii  iluring  llu-  applii-atJoii  «>f  (Jwl- 
opcrntivp  (iressinps  would  (illierwisc  exeile  a  disagreeable  seiLsc  of  laste. 

Walls  of  the  Tympanum.— "I'he  su]>erior  wall,  the  teguien  (yuipaui. 
is  a  thin  plan^  of  l>i>ne  frtrniing  a  pcirfion  of  the  middle  fossa  of  thf 
akiill,  ami  it  Im  fn*i|iirrill_v  tlie  scat  of  necrosis  in  suppiiraii^f  iiiflaiii- 
matioti  of  the  middle  ear.  The  necrotic  process  often  extends  through  it. 
and  lliiis  exi>oses  the  dura  to  infective  Uicteria  H"hi(4i  iiuiy  Ix*  present. 
rJnJiiiaril y  a  wall  of  granulation  lissut-  it  foniHti  in  Xaturv's  effort  luwiint 
repair  and  protwiioii.  Such  u  perforation  niay.  therefore,  exist  forypars 
without  iiivolvjiij;  the  cranial  eonlents.  On  the  other  hand,  if  the  *ecr 
tion  is  hlock(\l  hy  thr  ossicles,  their  ligaments,  and  the  lulhcsirc  hands^ 
at  the  floor  of  the  altic,  the  infwrtive  bacteria  may  Ixr  forcetl  Uirough 
the  fj^anulatlon  tissue  into  the  cranial  canty  and  excite  tneningitis  or 
l>rain  iil>,sct'ss. 

One  rjf  the  stronm'st  arpninenls  against  curetlajre  of  the  attic  throi 
the  externa]   auditory  nieiitiis  is,    thut   the  f;ratiiilatiou  tissue  may  be^ 
retnoved  am]  the  dura  exposed  to  the  pathogenic  Uicteriu.    The  .same 
ohjection  dot's  not  hold  to  Its  n-movnl  dnrin);  (he  ra^iical  nia.staid  operar-- 
tion.  as  fM-rfect  dr»inaj;e  is  (lierehy  estaltlished. 

The  inferior  wnll  or  floor  of  the  OTiipanic  cavity  is  of  clinical  intertst' 
on  iicrnunt  of  its  proximity  to  the  jtiffitlar  hnlb.  It  \a  only  in  exceptional 
chm;s,  however,  that  the  floor  is  thin,  henet:  the  jugular  liutb  is  onlinunly 
in  no  dan(Ter  in  the  cnrettttge  of  the  floor.  Ocrasituially  thc'  Ihior  is  so 
thin  that  in  curetting  gniniilalioiis  from  it  there  is  danger  of  injnritig  th«- 
jugidar  hull)  ami  causing  serious  or  even  fatal  hcniorrhagc.  When  the 
jngidur  liiilli  is  thronilioscd.  iiccnrsis  of  ihe  fl<Kir  i>f  the  tympanic  cavity 
may  (.Hx-iir,  ami  grunulallons  spring  from  thlis  potul.  Granulaliuns  of 
the  Hoor  nf  the  tympanum  in  vnAeA  of  laTernl  sinus  thrombosis  are 
tiilicHtit  of  the  involvement  of  llie  jugular  buih. 

The  outer  wall  of  the  tympanum  is  chieHy  coniposwl  of  the  nnemhrsi 
tyrapani.  though  at  its  upper  and  lower  por1ion.s  it  is  eom[«ysefi  of  Uirir. 
The  hony  wall  at  its  upfHT  portion  forni,\  the  outer  «all  nf  the  attic, 
or  the  ri'ce>.i*n.s-  i']iilvtnpanii-us  ( Kig.  '.Mi)).  The  handle  of  the  malleus 
is  enibcddnJ  In  the  lueuibruna  lyiiipani.  as  is  also  tlie  short  prutx^ns, 
located  at  the  upper  extremity  of  the  handle. 

The  inner  ttidl'of  the  tympanum  is  of  interest  iH-catise  it  aL-^o  fnrm.i 
the  outer  wall  of  the  laMTituh,  nwd  because  of  the  presence  of  impor- 
tant structures  roncerneil  In  (lie  fuiu-tiou  of  sound  conduction  (Fig. 
372).  The  most  important  of  the  structures  con<-crned  in  sound  coii- 
duclion  are  ihe  ovnl  ulndovv  (fenestra  vestibuli),  the  stapeilliLs  muscle, 
ihe  tensor  tvmpani  muscle,  and  the  round  window  (fenestra  cochlea  t. 
The  other  important  structures  arc  the  pponiontorium.  a  projection  <|op 
to  the  beginning  of  llie  bitsll  turn  of  the  eiK-hlea:  Uie  proniinenlia  canalis 
facialis,   which  forms  the  upper  ami  posterior  border  of  the  fos.iula 
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fienestne  cochloa\  and  ihe  promirK>ntia  canalis  semicircularis  lateralis. 
Tlie  protninetices  of  the  racial  nerve  caiial  and  of  the  tateral  ^eiiiictreular 
canal  form  the  median  houiidHry  of  the  attic  (recvs.^us  epitympanicus), 
and  thev  lie  in  close  relation  to  the  deep  portion  of  the  post.sii[«Ti«r-waII 
of  the  exiernol  auditory  meatus.  The  removal  of  thi.t  wall  in  the  radical 
mastoid  nperatton  is  likely  to  result  in  injury  to  lhe.se  two  structures. 
llie  Staeke  proietlor  U  .sonietiiiH--s  used  to  jirrjlitt  thwe  siruetunvs  hy 
passing  it  from  the  middle  ear  upward  and  baekuard  into  the  aditus 
ad  antrum. 

Tile  facial  nen"C  is  usually  covered  \>y  lH>ny  tissue,  though  in  excep- 
tional rases  it  i.i  not.  In  neerotie  proces.ses  it  k  frequently  exposed, 
henee  extreme  caution  is  necessary  in  removing  the  postsuperior  wall 
of  the  meatus,  lest  the  nerve  l»e  injured.  The  nerve  comes  sharply 
ouivvanl  Utiin  the  cranium  and  ihcu  turns  downwanl.  forming  a  rather 
.sharp  knee,  without  coming  near  the  ma.sloi<l  surface.  Hcnc-c,  the  outer 
portion  of  the  po.sterior  wall  of  the  meaiu.s  may  he  removed  without 
danger  of  injuring  the  facial  nerve.  T.  [*as.smore  Bereris  reported  a  case 
in  which  the  fuciul  nerve  came  near  the  surfacf,  and  in  which  it  would 
have  t>een  injureil  if  the  ixjslerior  wall  of  the  meatus  had  been  removed 
as  completely  as  usual,  'rhe  bone  of  the  pwtsuperior  wall  of  the  meatus 
is  often  s|K)kcn  of  us  a  "wixlge  of  Immu',"  from  tlie  fact  tliai  it  is  tri- 
angular in  slut[>e.  The  [X>int  of  the  werlge  U  at  It.s  dwjM'st  portion, 
while  the  pole  is  the  external  portion.  The  point  of  the  wedge  forms  the 
outer  wall  of  the  aditii-s  ad  antrum,  the  constriction  which  marks  (he 
boundary  l>etween  the  attic  and  the  antrum. 

I'he  malleus  and  inms  are  also  riMimved  in  the  riLdical  ma.slnid  o{>em- 
tion,  and  the  ohstrucliuii  to  the  drainage  of  the  mastoid  cells  an<l  the 
antnim  is  tliiis  completely  removed.  The  chief  olijcction  to  the  ossicu- 
lectomy alone  for  the  cure  of  chronic  .suppurative  ear  di.seajse  is  tliat 
neither  is  free  drainage  thereby  cstaMished,  nor  is  all  the  moHiid  material 
removed;  that  is.  Ihe  necrosis  and  granulation.s  are  usually  present  in 
the  antrum  and  cells  as  well  as  io  die  attic,  hcnc*-  the  removiil  cif  ihe 
nialleu.s  aiul  incus  does  not  give  relief  except  in  Uie  attic.  If  the  disea.se 
is  limited,  or  focalized  in  the  attic,  osi^iculcctomy  may  be  all  that  U 
necessary  to  dn. 

Tlho  Antnun. — The  antrum  is  embryologically  a  part  of  the  middle 
ear.  while  the  mnstoid  cells  are  not.  It  communicates  with  the  attic 
iJirougli  the  adilus  ad  antrum.  'I'he  ma.stoid  irlls  drain  into  iL  The 
ciliated  epithchtmi  lining  the  cells,  antrum,  tympanum,  and  the  Kii-sta- 
chian  tuhe  propels  the  secretions  siicce.s.sively  through  these  parts  to 
the  pharyngeal  orifice  of  the  tul>e.  In  severe  acute  inflammation,  and 
in  proUmgei)  chronic  itiflainmation.  ih{>  cpilliclium  is  Hemidcil  in  certain 
areas  of  its  cilia*,  and  the  drainage  of  the  secretions  is  interfered  with. 
The  siiperiicial  destruction  of  tissue  thus  started  may  extend  to  the  deeper 
tissues,  a.s  the  epitlu'liuni.  nuKiHis  membrane,  periosteum,  and  the  Ixine. 
.Vecrasis  may  be  thus  established.  When  such  extensive  destruction 
has  become  establisheil  there  is  little  pn)bability  of  a  cure  except  by  the 
radical,  or  the  meaiomastold  o]>oration. 
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The  Mastoid  and  Temporal  Bone  Cells. —  A  knowlrdge  of  the  pnssiWp 
di.stril)ution  uf  Uk'  iiiii.si:uiil  und  temporul  bunc  rails  is  ^iometijiieis  a  umUer 
of  extremt*  imfKirttincp  in  the  succwsful  trt-flfnirnt  of  iniL-itoidtU.s.  In 
many  chponic  vaav^  it  is  uliNoliiifly  tH-cc-Ksary  for  tin*  siir^-t-oti  to  ri'move 
all  mori>i<.]  li^-iiie,  anil  lo  esijiMish  five  dratnitge  of  the  rt- mutest  air  t^pacrs 
in  the  lempoivl  bune.  TIh-  piiftiuiatir  cvlU  atv  iiol  always  confined 
to  the  mastoid  proct'ss.  Init  inny  !»e  in  the  puslerior  root  of  tlie  z^'^ma, 
the  «]uam«iis  plate  of  the  temporal,  in  front  of  the  external  auditory 
meatus  and  tn  the  posterior  wall  of  the  pyramid  of  the  petrous  portion 
of  (he  temporal  Hone.  \\'hcn  in  ihr  liittor  pusiliori  they  arc  not  co-mIv 
reached,  tlionffli  as  Janscn  Irns  shown,  they  may  be  exeiiteratc>d.  I  have 
seen  cases  in  which  pu.s-dtMfh arming  cells  were  in  front  of  the  mtratu! 
with  a  canal  of  conununictition  leading  to  the  antrum.  Had  (hey  mil 
been  opened  and  exenterated  in  tlif  course  of  the  radical  operation, 
the  ojjoraiion  would  have  l>een  a  faifure.  Hcnw,  It  is  nwessary  in  all 
phn>i)ic  ca.se.s  to  make  careful  search  for  pneumatic  cells  in  other  n^ons 
than  the  mastoid  process.  In  one  of  Dr.  Wale's  bony  specimens,  the 
mH.sluid  (tIIh  coininiinii-attsi  with  tlie  sphctioid  hiriiis. 

The  Arteries  of  the  Middle  Ear.— The  middle  ear  receives  its  chief 
blootl  supply  fnmi  brnncbcs  of  the  internal  carotid  artery.  The  branclMHi 
pass  backwani  tbrou^'h  the  canaliculus  carototympantci  to  the  mucotu 
membrane  nf  the  middle  portion  (vf  the  tympanic  cavity.  'ITie  middle 
meningeal  artery'  .semis  a  braiieh  lo  the  upper  portion  of  (lie  middle 
ear,  while  the  A.  stylomastoid ea  sends  a  branch  to  the  postinferior  portion 
and  to  the  mastoid  cells.  A.s  all  these  branehe.*)  are  quite  sruail,  they 
have  no  special  clinical  .significance. 
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I.  Membrana  Tympani.^-The  eardrum  is  str«rtche<l  acros-s  the  inner 
end  of  the  external  meatus,  and  i.s  elastic  enough  to  undergo  con.N!dcr»l>!c 
movement  when  llie  air  in  llu-  mnitus  is  alternately  condeascd  and  rare- 
fic<i  with  Siegle's  otoscope.  The  membrane  is  attache<l  to  a  groove  in 
the  annulus.  the  .sulcus  tympanien.s.  by  an  extension  of  the  periosteum,  of 
which  the  niidclle  or  fibrous  layer  is  eompo.-*!!.  The  annulus  lyiufKiiiicus 
does  not  e\(eiKl  completely  aroimd  the  mealal  opening,  but  is  absent  at 
the  upper  portion,  the  ItivinJan  segment.  'Hie  part  of  the  memlirane 
attacl](^d  to  the  annidus  is  known  as  the  pars  tensa  or  the  membrana. 
leiisa. 

The  part  attached  to  the  Hivinian  s^jmenl  i.s  not  stretched,  but  b 
loosely  dmwn.  ami  is  known  as  Shrapnell's  membrane,  the  pars  ftaceida 
or  the  lucnibraiia  Haccida.  This  portion  of  the  membrane  foniis  the 
outer  wall  of  IVussak's  space,  while  the  pars  len.<a  forms  the  lower  por- 
tion of  the  outer  wall  of  the  tympanic  or  middle-i-ar  cavity  (fig.  370). 

'iTie  memhrann  tympamiin  is  not  placnl  perpendicnIaHv  across  the 
opening  of  (he  meatus,  but  U>rim  an  angle  of  alxiut  140  degrees  with  the 
postsiiperior  wall,  and  one  of  Ah  defjrees  with  the  antero-infenor  wall. 
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This  is  of  clinical  importance  in  the  removal  of  foreign  bodies  from  the 
Diealus. 

The  function  of  the  membrana  tynipaiit  is  to  receive  aDcl  convey 
sound  waves  (o  llie  ehHin  of  ossicles,  and  theniv  to  the  labyrinth.  1*hat 
it  is  not  absolutely  essential  to  fair  hearing  is  shown  by  the  fact  (hat 
good  hf-aring  is  often  prc-sent  when  the  membrane  is  [>erforated  or  entirely 
abi^iit.  The  eardrum  uLso  protects  the  tympanic  miicniLs  membrane 
from  the  deleterious  effects  of  the  air  and  from  the  entrance  of  morbific 
germs  and  foreign  JMidics. 

When  liie  nf>rnial  tension  of  the  dninihead  is  disturbed,  there  is  an 
ini|}airment  of  hearing;  hence,  any  morbid  condition  of  the  Eustachian 
tul^e  which  interferes  with  the  ventilation  of  the  tjiiipanie  cavity,  or  any 
infianimatnry  disease  of  the  mucous  membrane  which  interferes  with  the 
iiiobilily  of  die  ossicular  chain,  or  any  morbid  couditinn  of  the  drumhead 
which  interferes  with  its  elasticity  or  motility,  will  cause  morv  or  less 
deafness. 

II.  Eustachian  Tabe.~The  function  of  the  Eustachian  tube  is 
twofold,  namely:  (a)  'I'o  veiililate.  (6)  to  dnun  ihe  lynipiinic  and 
mastoid  cavities.  When  these  spaces  are  healthy,  the  KustacJiian  lulie 
is  adcfjuatc  for  the  purjxise.  Wlien,  however,  the  sjMices  are  inflamed, 
and  die  set'Jvlions  are  greatly  incrcuseil  in  ipiantity,  tl  is  not  iHi^f  enough 
to  a<-commodate  the  passage  of  (he  secretions  into  the  epij)harviix. 
Wien  its  capacity  is  tlius  overla\t'd,  (he  n'tentioii  of  the  secretions  causes 
pressure  necrosis  in  (he  direcdon  of  least  resistartttf,  namely,  the  meni* 
brana  tympani.  Perforations  thus  arise  in  the  course  of  infective  inflam- 
mations of  the  tympanic  cavity,  the  antrum,  and  mitstoid  cells.  The 
Eustachian  tube  is  generally  large  enough  to  carry  olf  the  secretions 
from  the  tympanic  cavity,  even  w'hen  in  a  discascfl  state;  but  when  in 
addition  (he  antrum  and  mastoirl  cells  are  involved,  it  is  tiot  capable 
of  disposing  of  the  secretions,  retention  occurs,  and  the  pressure  symp- 
toms (pain,  temlemess,  and  swelling)  of  mastoid  inflamniation  ensue. 
If  the  excfss  of  secretions  fmm  the  nntnmi  aiitl  tin-  mastoid  cells  are 
diverted  fn)iu  the  iyin[Minie  cavity,  the  morbid  pnKcss  (ends  to  subside 
because  tlie  tube  Is  large  enough  to  drain  the  seeretions  from  the  tym- 
panic cavity.  In  other  words,  the  retention  of  the  secretion."*  in  any 
cavity  tends  to  f()ster  inllanimatory  prtKfs.svs  in  the  mucous  membnme, 
which  may,  in  time,  extend  to  the  periosteum  ami  die  lione  to  which  it 
is  attached.  (.See  Di.sea-scs  of  die  .\a.sal  Accessory  .Sinu.ses,  the  <'liuieal 
Anatomy  of  the  Tonsils,  and  Mcatomastoi'd  Operation.) 

^mpanic  Cavity,  -'nie  funfiioii  of  the  tympanic  cavity  and  its 
conleuLs  is  lo  Irausiuit  sound  waves  to  the  labyrinth.  It  also  furuis  u 
channel  of  communication  I>etn*een  the  Kustachian  tid>e  and  the  epi- 
pharynx,  on  (he  one  hand,  and  the  antrum  anil  mastoid  cells  on  the 
Other.  The  cavity  is  divided  Into  two  spaces  by  the  interlocking  heads 
of  the  malh'Uh  an<i  incus.  The  lower  .space  is  called  the  atriiiiii.  or  the 
middle  ear  proptr,  while  the  upper  is  called  the  attic.  Tlie  attic  Is 
still  further  sulxtivided  by  the  heads  uf  these  bones  into  an  inner  and 
outer  attic.     The   outer  space   is  diviiied  into  an  u]>j>er  and  a  lower 
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spare  by  thr  Mtwml  li^amrni  of  tin-  rimlldis  (Fig.  ;i7()>.  The  lonrr 
spuco  h  called  Pruit^sak'M  spacf,  -suppunitivc  inHaiiintiilitin  of  wbk-h  u 
difficiUt  to  ['lire.    (See  Suppumtion  of  Prussak's  Space.) 

The  inner  wall  of  Uie  Ivmpaiiie  cavity  presents  two  aiiatoiiiit-al  fealiirw' 
of  physiological  and  c-iinteni  ititerest,  rianicly,  the  ovul  uiid  rotiiul  uHo- 
(low.s.  The  ovat  wimkHv,  tlie  fenestra  veitibuli.  reecives  the  ftHrt  pLire 
of  the  stapes,  whieh  is  siirroiimlcd  hy  the  anmilar  H^aincDt  aini  cuui- 
mniiiejites  iviili  the  vestibule  of  llie  lahyriiilh.  Tlie  nmiid  wiitdow  opens 
Into  the  ctK-hlea.  and  the  rnemhrane  closiii);  it  forms  nu  ehisiit-  val»-e  lo 
relieve  llie  shock  lo  the  cochlea  in  the  presence  of  excessive  .■iiiiind  waves. 

Intriiuic   Muscles  of   the    Eu.— 
^'^-  ^0  'I'he  (cnsor  tynipaiii   nmst-le  pitiU- 

d  (In'  hniiiHr  uj  tfif  mnilrtm  I'luivr 

thii.-i  inercjLsini:  the  leiLsion  of 
ilniniliend.  This  inoveiiient  of 
iiialk'ii»  iii  conn [lunicu ted  to  the 
lon^T  pniccss  of  the  itiens,  which  in 
turn  acts  u[>on  the  stapes  am]  eora- 
piTs.<i-s  it  Into  the  oval  wiiMhiw-. 
(•^.^^a^'    tf  Pn)hmged  retraction  of  the  nieui- 

bmnn  tympani  is  atlendetl  with  a 
shortening  of  tJiu  tendon  of  llie 
miistle,  a  condition  whicli  inateri- 
ally  interferes  with  the  cure  of  the 
[Jeafncss  re.sulting  fmin  th*%e  con- 
ditions. The  stapedius  U)US(.-le 
acts  it)  anlagonism  to  (he  tensor 
tyiiipuiii.  and  eounlerlmlunees  die 
compression  of  the  foot  plate  of 
the  stupes  in  the  ox-al  window.  'ITie 
niemhrana  tynii>aiii,  the  ciPetiiar 
lipnrn-nt  of  the  oval  window,  and 
the  inter-posed  diain  of  ossicles  ar« 
thus  poised  to  nx-cive  the  sound 
^"aves  and  triitt-HUiit  Oieni  to  (he 
cochlea,  where  the  impression  is 
received  hy  ihe  delicately  attunerl 
organ  of  Corti,  which  in  turn  transmits  the  impression  throuiich  the 
iLuditory  nerve  to  the  auditory  centre  of  the  hrnin,  where  it  i.s  p«Tceived 
as  sound. 

It  Is  apparent  from  the  forcfi^in^  physiological  data  that  it  is  of  (freat 

therupeutie  value  to  inaintuin  frei>  draitni^^  and  venliliUioii  of  the  middle 

ear  and  its  accessory  cavldes,  and  to  prevcn(  ihe  morbid  changes  inci«]enC 

to  the  inflammatory  processes  of  the  miihJIe  ear. 

Physiology   of    the    Sound-perceiving   Apparatus. — ^The    sound- 

|>ercciviti^  n|)panitiis  is  rniiijio^iil  of  (he  tcrrniiiiil  iwrve  (iladiriKs  of 
the  labyiinth,  the  acoustic  (auditory)  nerve,  and  the  auditory  centre  lu 
the  brain. 


C\>roiiul  Hnpiinn  thn>ii](h  U»  tyiupanum.  o, 
BKtrwnKV  of  l^>«  upper:  6.  •xlrrmlly  of  t^ 
lavcr  iHtiiV  wall  nl  LNc  nimtiu;  i^.  trKiii(<ii 
tympKiii;  •  r,  nuli>.  nitoninj  |iorUi>ii,  itiivmnl 
purllon:  (.  TDixtlfltu  iinil  aupcrior  liicnaiootuiu 
malti-i.  '1,  iiKMii,  h.  ittiiiRi  bitbiii  Llir  jniirnliu 
tiMliliitli,  t,  pninirint'irj'.  It.  I'l luaiik'n  ■[ini«: 
K1,  hypntytnpnmc  rM>n«  (.ocllitrl:  i.  sonr  in  tha 
lAWrr  hnlf  \ii  thtr  ilniiiihciiiil  in  B|i|MBili«ii  wtlh 
llin  pniiiiiiiitury;  '1,  iiinudoaUipfllllal  junotiou. 
\M\nr  ltr>lbl folitier.) 
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ATlditory  Nerve. — The  niKiitorv  ner\"e  arises  belweeii  Uie  fachil 
and  f^kissojjtiHryiigi-jd  iicrvc^i  in  thi-  mctfiillH  obloti^EilJi.  and  passes  into 
tlte  inkTiml  »udit«r_v  t-an«l.  in  llit-  fundus  of  wliit-li  it  divides  into  two 
branches;  the  vesiilmlar  Itnitieh  (nen*e)  enters  the  vestibule,  where  it 
sends  twigs  to  (he  uliid'e  and  the  superior  ampullie  of  the  seiiuVirciilar 
canais;  tJie  cochlear  hraiiili  (ihtvc)  piutses  info  the  corlilra  and  pi^c^  off 
twigs  to  the  >ai'<'iile  and  to  llie  anipiilhi  of  llii*  superior  seinicirfiilar  canal. 

Tfie  distribtiiioit  of  the  atuUtirr^  i»ti«  in  the  covltfrti  forms  a  spiral 
ganglionic  ribbon,  llie  pinglionic  cells  being  connw-ted  by  nieilullated 
nerve  fibers,  the  whole  In-lng  supported  on  the  lueiiibranous  cochlea, 
which  is  iittiu-hiil  to  llie  osseous  (hm-IiIcji  b_v  iibrous  hands.  The  niem- 
branous  lahyrlnlh  is  filled  »[lh  a  fluid  called  cndolvnipli.aitd  issm-niundcd 
by  a  fluid  called  the  pcriKinpH,  The  cochlear  distribution  of  the  auditory 
nerve  is  called  the  orgjin  of  Corti. 

Function  of  the  Vestibular  Apparatus. — M'itlilii  the  vestibule  i  saccule 
and  urriclej  lite  nioliths.  iiciint,'  upon  llif  dclicuie  hair-like  proloiipt(ioiii 
within  the  atiipuila.  preside  over  the  sense  of  the  position  of  ibe  beiul 
(body)  in  sj>are.  The  angle  of  the  im|iart  of  the  otoliths  iipin  the  hair- 
like  prfx*esse.s  (the  nrlalive  l»ending)  creale.^  a  .seiisatiott  which,  Ix-irig 
iiitcrpreled  by  ihe  bnun  centres,  j»ivcs  conscious  knoM'Icdgc  of  tlic  rdaltve 
poi-'ilioii  of  the  hcjul  lUidy}  to  the  line  of  gravity  and  eonsctnietitly  lo  the 
plane  of  the  eartli.  In  other  wonls,  they  aid  in  the  maintenance  of 
c|uilibriiini.    (See  I-'iirictinmil  Tesi.s  of  the  Vesiihnlar  Apparatus.) 

Fonctioa  of  the  Semicircular  Canals. — Tliese  canals  are  the  argiin.s  of 
coordinated  nioveuienl'*,  or  statical  sen\e;  hence,  (bey  are  also  a  j«irt  of 
Uie  apparatus  presiding  over  the  seiwe  of  etpjilibriuni.  (See  Kunctional 
Testa.) 

Pitnctioa  of  the  Cochlea.— ("orfi's  cells  constitute  the  true  terminal 
a<rous(ic-  landiioryl  nerve  apparatus.  They  are  about  2(*(HI  in  number, 
and  are  cilialed.  'Ilie  finiftlnn  of  the  cocbli-ar  ap|)araUis  is  lo  jmtccIvo 
and  difTerentiutc  .'lound  waves,  aiul  (i>nvey  iheiu  lo  the  iLudiiory  nerve 
trunk,  thence  to  the  aeousiic  centres  of  the  brain,  where  they  are  pe> 
eeived  ils  .sound. 

Sbanibuiigh  controverts  the  tlicory  of  Helnilioltz  that  the  basilar  mem- 
bnuie  is  the  resonator  of  the  internal  ear.  .\ccording  to  Helmholtz, 
tlie  fillers  of  this  niembnuie  vibrate  in  sympathy  with  the  .sound  waves 
as  they  read  nj»on  ihc  labyririili,  and  thus  stimulate  the  hair  cells  of 
the  organ  of  Corti.  .Shamliangh's  conclusions  are  ingeniou.s,  and  are 
as  follows  (Plate  XVI): 

1.  "The  hair  cells  of  the  organ  of  Ciirli  are  the  n*al  end  orgjins  wherein 
the  ph\"sical  impulses  of  sound  waves  are  transforuieil  into  the  nerve 
impul.'ies.  which  result  in  totre  peni'plitni. 

2.  '"I'lie  perception  for  the  various  tones  takes  place  in  dificreiil  parts 
of  the  ctKbIra,  those  of  higher  pitch  being  taken  up  by  ihe  hair  cells 
localeti  near  ihe  iM^iniiing  of  the  basal  coil,  those  of  lower  pitch  by  the 
cells  near  the  apex  of  ihe  c<K-hIea. 

S.  "Tlie  stiinuhiiioii  of  ilic  hair  cells  is  rifecteil  only  through  the 
majiuiu  of  their  projecting  hair. 
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4.  "  llie  h ypoUi&sU  that  each  hair  cell  acta  ax  tL»own  agvnt  inn«lvctit 
its  stimulus  fmm  iht*  im|>iil.sfs  pa.ssing  the  i'i«Jo!yiii]>li  is  shou'ti  to 
untenable  for  a  ninulierof  reasons,  chiffly,  however,  Ijecause  tlie  Muuc 
exiting  iiormally  belwcpti  the  hair  cells  and  meniKnirm  tectoria 
not  permit  or  chese  iinpiilscK  tii  dinvt  coiilaet  with  thr  hair  cells.  I  h«ii 
shown  conduyively  thai  ihe  hairs  of  the  hairtell.s  project  normally  icti 
the  under  surface  of  the  meiubmim  tectoria. 

no.  871 
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ta.  labiom  rorlibiilnria;  mI.  nifnibr"'   -     '    '  rr,  InlHuRi  tynquuiir;  loA.  inwnlinuu  l^riUriK 

1*.  Il|«mabtum  qkiniic;  at,  Mrcidw  n4  Hmmm.    (ShuntMMgb. 

5-  "The  slimiilalion  of  die  hair  et-Us  w.  aeconipIi?.heil  eiiily  throng 
an  interat-lion  ht'twecri  the  hair^  uf  the  hair  cells  and  the  menibrana 
tecloria. 

(>.  '"Hie  hypothesis  of  Helmholtz  that  this  slinuilation  is  brought  alNHil 
llirouf^h  the  vibratio]i  of  the  HIxTs  of  the  nieuibriina  luisihtris  ix  untenable, 
ejpcrially  for  tlie  following  reasoiw:  In  tracing  the  membruna  iHisilaiis 
towani  the  Iteginning  of  the  ha.snl  coil  in  the  vestibule  this  stnM-turc  U 
found  at  a  considerable  disdince  fruuj  the  lower  end  of  the  coil,  niul  where 
a  iH-rfeeily  fonncd  nrgan  of  Corti  it  still  present,  to  l>ecorne  so  stiff  aTid 
rigid  as  to  render  it  ineajwbli;  of  vibrating.     Kven  u  comiJele  ah-<cticf 
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of  a  basilar  membrane  in  this  looality  is  sometimes  noted.  The  logical 
conclusion  is  diul  .since  the  stiumlulion  uf  the  huir  (tIIs  in  thi.s  kK-ulity 
is  arcntnpliHhrH  nHthoiit  thr  intrn'ontlon  of  a  vibrating  meuibraiia 
Imsilaris,  tbrrefnrf  ilie  .sliinulaUoii  iif  llic  Imir  trlls  throughout  the  cochlea 
Ls  not  tiepcndent  on  ihc  vibration  of  this  niembrane. 

7.  "TUv  logical  concltisiuii  in  ihuL  the  stimulation  of  tJic  hatr  cc-IU  is 
aceomplisbed  thruu^h  vibnitions  of  tlie  membraua  tectoria  traiisriiiilvtl 
to  it  by  impulses  passing  through  the  enJolyniph. 

8.  "The  membrana  tectoria  is  shown  to  Ix"  so  ci;risli luted  aiiatonu'cally 
85  to  lie  rapablc  of  rcs|>onding  to  the  most  delicate  itnpulws  passing 
through  the  emlolyniph.  Kurlherrnun-.  ilic  fpvut  variation  in  size  of 
this  membrane  from  one  end  of  the  coihlea  to  tlie  other,  t<qjether  with 
its  lamellar  slructm-e.  suggeNtj*  llic  prolmble  physical  ba.sis  which  renders 
it  ca|>abli'  of  uctin^  the  part  of  rewimtor  by  responilinj;  in  out*  \mri  (o 
iuipulses  of  a  certain  pitch,  and  in  another  port  to  impulses  of  atiolher 
pitch  (fig.  371). 

9.  "  Finally,  the  patholofjical  phenomena  of  'lone  islands,'  'diplakou.xls 
binaurali-s  of  dishannonifa,' and  ot  'tiimilus  aiiriuni,' are  all  plausibly 
accounted  for  in  thi.s  conceplion  of  the  ph^-siology  of  tone  perception. 

H).  "To  restate  briefly  the  proces.s  by  which  the  phenomenon  of  lone 
perception  is  accomplislied :  The  sound  waves  conducted  from  the  air 
impinge  upon  the  membraua  tympiini,  prociucing  vibrailon.s  tn  it.  These 
vibrations  conducted  along  the  chain  of  ossicles  tninsinil  ImpulscH 
to  the  tnlraltthyrlnlbinc  fiutd  through  the  medium  of  the  foot  plate  of 
the  stiipos.  'I'lu'  impulses  originating  in  the  Huid  in  the  vestibule  pass 
directly  into  ihe  si'ala  vestlbuli  and  tlirongh  tlie  membrane  of  Keissner 
to  the  endolymph,  where  s\-mparheiic  vibraiions  are  impftrted  to  the 
several  |jarls  of  the  menibnitia  tectoria.  depemling  on  the  pitch  of  the 
lone.  'I'he  vibrations  in  turn  •.tiinulale  the-  hairs  of  the  liair  cells  which 
normally  project  into  its  under  .surface.  The  nerve  impulses  originating 
from  all  the  hair  cells  thus  stimulaleil  by  a  particular  tone  come  togetlier 
in  the  brain  centre  in  the  cortex  when  the  tone  picture  forms  the  fi rial 
step  in  the  process  of  tone  perception." 
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Pbysiological  Facts,  t  a  >  Baage  «(  Beaiteff.-  Tbr  Donnal  nuipp  of 
hczrittg  tu  luaji  fur  aiu«kaU  lonra  t»  fnmi  16  ui  about  4^/ini>  drmNv 
vibrations  per  acvond.  After  tbc  fifticlli  jemr  tbr  upprr  Ibiiit  at  bearing 
is  aomewhat  lov-nni.  Pctmiu  sevcaty  gr  nmn  yrmn  M\io  noi  usuallv 
hev  toiie>  of  iui>re  than  .17.UX'  \it»rdtion9  jier  !«wnd- 

(h)  Pmtfas  tlvoacb  Wfaicta  tlie  Sound  W«-v«s  Baach  the  lAbyrintb.— 
I.  Stmiwl  lAavri  niii-h  tin-  l:il>_vniilh  ditrflv  tbnnij:!!  tbr  inupanic  ineoj- 
\>nut;  (bi-  iiviiriL-*  atttj  t)ii-  iival  uin<Jtiu  into  Mhii-li  tltr  foot  plate  of  tbr 
stapes  is  injiertid.  'Vhe  loot  plate  does  not  form  a  Ihhiv  uhkhi  with  tlie 
o\a\  «-imlow,  but  ts  attaefaed  to  it  br  a  fibnHL<  mmilirmDr  ur  rin^.  'Htis 
alloH's  it  to  vihrau*  in  ibr  wiiutnw.  Politzer  (irawnstrated  that  the 
nuiileus  performml  the  gn-ad-st  f-XciirsiiMis  tlie  inni*  !es*.  ami  ihf  -^tapfS 
leiLst  of  all.  IMniboltz  fuum]  the  prtTitest  excursion*  of  tbc  stajK-s  to  I* 
i^K  to  |i{  mm.  It  is  obvious  that  ^i^ht  interference  ailb  the  moveiuetits 
of  the  foot  plate  i-itlier  bv  adbe.^ive  bands  or  ankvlotis  al  the  w-indov 
will  uiaieriiilly  jiitfTfcre  with  ibe  trarismi.«ion  of  sound  waves  to  the 
lab)Tinth.  and  tlius  iin|iair  ihe  fonclion  of  lit-Hring. 

2.  Sourul  veuves  abo  reach  tJie  lab\Tiiitli  ibrouKb  the  fenestra  cochlea 
(roumJ  «indow).  hence  the  funrtinn  of  the  car  is  not  aliogi-thrr  desiro\Td 
when  the  foot  plate  hi  fixed,  as  in  spongif,\ing  of  the  Imnv  ivpsule  of  the 
labyrinth. 

3-  -Sound  waves  are  also  carried  to  the  lab^Ttnth  to  a  considerable 
extent  tbmuf^  the  l>one»  of  the  skuU  (Fij;.  372).  'ITiis  rx^>lRin.'*  the 
soniewbal  •^ta^[lill^  fad  that  deaf  persons  hear  tolcralily  well  if  the 
nx-uker  pjar-es  the  lips  of  hW  finger.^  af;ain.st  the  fiireliead  uf  llie  listener. 
Welx-r's  wcil-knowii  experiment  demons trates  that  when  n  tuning  fork 
of  512  vibrations  i-^  plwcal  upon  the  .skull  and  the  external  meutu.'i  is 
artificially  elosi'd  with  thf  finger,  ibe  vibrating  fork  is  heard  much  l»etlrr 
on  that.side.  Inuilicruonls.  bone  conduction  is  ihusiiHTCjLscd.  nionji^h 
it  i.s  thus  inm'asefl  in  intensity,  its  duration  is  less  than  by  air  conduclion. 

In  the  normal  car,  heiirinj;  by  lione  conduction  for  tuning  forks  ia 
a  little  more  than  one-half  of  that  by  air  conduction.  The  relative 
duration  of  hearing  by  f>onc  anfl  air  conduction  vaTies  {jfreailv  with 
ditrcrcnt  forks  of  the  same  nuinlM-r  of  vibrations.  It  also  varies  with  the 
point  of  contafi  made  with  the  fork.  Il  is  heard  a  little  longer  when 
the  fork  i.s  placed  over  llie  ma-stoid  iintniin  lliati  when  placed  on  the  tip. 
Jt  i.s  cu.stonuiry  vnth  most  otolofiisls  to  pla<-e  i(  Iwtweeu  these  two  points, 
just  posterior  to  llie  cxtpnial  ineatu.s.  I'olitzer,  Hezold.  and  Andreirs 
liave  calleii  attention  to  the  vurvitig  re.snlt.s  obtained  bv  forks  of  the  .wme 
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niimhcr  of  vihrariiins.  Knch  set  of  forks  shonltf  thfrcforc  bo  parrfutly 
ami  ri'pctiti'cily  tcsu-il  iijmhi  rioniiH.1  ihtmuls.  tti  [-slaUli.sli  itjcir  imiritial 
regi-iler.  By  itm-inai  nyi-tUr  U  meant  the  k-iit'lii  i«f  lime  llu*  furk  is  heard 
by  iiormnl  ears  by  Imiie  pfjnilurfion  wlieti  placed  over  the  iiinsloid  just 
back  of  the  external  auditory  meutiis,  and  the  (jme  it  is  iH-ard  by  air 
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AirBnilbun«<«ndaciion(««h«n9BLic):  l.enmjom;  X. «et«bruRi :  3.  au<Ut<>ry  nuno  soina  to  una- 
fMiral  Ixitie:  4.  Uhyrinlli;  R.  tyRiimuuni  luul  ikiirirlea:  C.  nudttiiry  iiimtu*;  T.  iiiimv:  n.  tMtiiiic  tntk 
p\at94    "It    <hv  vrtlpx;   <t    ft.  mlral   liimr    driiliiction;    a  r,  cniiii'iiyinpiuuil    liuiin  niiiiliirlloii;    d, 

UininR  (orlL  1ipI<J  in  truiit  •>!  ili»  car;  if  r.  mr  ooriiluciioD.     (.UUr  bMihl<l'obtMr.i 

cwnduelinii  wlieri  lield  as  in-ar  as  possible  (o  the  atiditon*  meatus. 
Gradt'iiigo,  u(  itif  Lomluii  lult-nialiutial  ruiifrrfAS  i>r  Otulogisls.  gave  a 
scfaeiite  for  the  tinifortii  reeoni  of  the  functional  tests,  in  whieh  he  gives 
the  rt^islers  of  the  fopLs  iisisl.  Hiis  should  lie  done  by  all  obsen'Ws. 
Ill  this  way  ihe  re<'or<Js  will  Iw  of  ntiiforrn  staiidarci  amJ  valiie- 
The  Herxjld-Kdelinann  set  of  forka  and  whistlea  ba.s  become  standard. 
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It  is  constructed  upon  scientific  principles,  ami  should  be  used  by  all 
otolopisla.  With  it  even'  mii-sipn!  lone  ra-of^nizjiMr  l>y  the  human  ear 
may  be  ppoilnced.  The  fork.s  are  wci^hit-ii  «jkI  are  frw  from  overtones. 
With  theni  (leaf  mutes  may  be  tested  for  "islands  of  hearing,"  and  when 
found  the  island  or  areas  of  ihc  orpin  of  Corti  wliieli  an'  finictionating 
may  be  utilized  to  Iciuh  the  deaf  mute  spewli  if  it  is  wiUiin  the  range 
of  tones  iis«l  in  articulate  speech.  The  forks  and  whistles  are  also 
superior  to  any  other  set  of  instruTuents  for  testing  the  auditon'  appa- 
ratus because  they  are  constructed  on  scientific  principles  and  arc 
adapted  to  the  rwiuireinents  for  wliicli  they  were  construeted.  No  other 
set  of  forks  and  whistles  meets  all  du-se  demands. 

(c)  Tone.^The  tensor  lynipani  and  the  stapedius  muscles  have  long 
been  r^pirded  as  t!ie  tension  regxilators  of  the  ossicular  eliain.  the  sta- 
pcdhis  eoiinterlmlanciiig  the  tensnr  tympuni.  A  few  years  agn  the  late 
Dr.  T.  F.  Uumlw>ld  WTi^te  an  article  stutitig  that  they  were  the  tone- 
selecting  muscle-s  of  the  car,  just  as  the  ciliary  muscles  arc  the  viewpoint 
selectors  of  the  eye.  In  other  wonls.  that  they  are  the  fiK-uasing  niu.sclea 
of  the  ear.  He  says  that  through  their  action  the  ear  is  enabled  to  select 
a  particular  voice  from  a  multitude  of  voices,  and  that  lliey  attune  the 
drumhead  to  catch  ami  tninsmil  to  the  labyrinth  the  sound  waves  selected 
at  will  by  the  listener. 

(rf)  PerMption. — The  normal  ears  of  a  given  subject  perceive  sound  tn 
it-*  actual  pilch.  Roth  ears  |>erceive  it  exactly  alike.  They  perceive 
sound  iiajnliimtt:  in  pitch,  tiiubrc,  »m<1  Intensity.  In  ccrtitiii  pathological 
states  one  or  IkiIIi  ears  may  be  "out  of  tune." 

Principles  Underljrins:  the  Tests  of  Hearing.—  1 .  The  normal  ran^ 
of  hearing  is  from  HI  to  IS.lHHI  double  vibrations  per  second. 

2.  WIk'o  the  conduction  apparatus  is  lUscasetl  or  ol>struetod,  the  hear- 
ing for  the  lower  tunes  of  the  scale  is  Irnpainsl  or  lost. 

3.  Wlien  the  perception  apparatus  is  diseaj^,  tlie  hearing  for  high 
tones  is  lost. 

4.  The  nomuil  ear  hears  about  twice  as  long  by  air  conduction  as  by 
hone  conduction.  That  is,  a  fork  heanl  by  hone  conduction  for  twenty 
seconds  will  l>e  heani  aiK>ut  forty  seconds  when  held  close  to  the  auricle. 

5.  When  the  conduction  apparatus  is  diseased  or  obstructed,  bone 
conduction  is  increa.sed 'and  the  time  left  in  which  the  fork  should  be 
heard  by  air  conduction  is  <liiuiiiished;  or  bone  «»iiduction  may  l>e  90 
much  itHTcasfd  that  the  fork  is  heard  longer  than  by  air  ci»iulnction. 

0.  When  the  jicrccption  apparatus  is  diseased,  lioiie  conduction  is 
diminished  or  shortened  and  the  relative  time  of  hearing  by  air  conduc- 
tion is  exaggerateil. 

Functional  Tests  of  the  Auditory  Apparatus.— We  are  now  ready 

to  disfULs^  the  applicatitni  ()f  .Siiinc  nf  tlic  most  jipprovwl  physiological 
experiments  pertaining  to  the  coeblea,  with  the  hope  of  arriving  at  some 
conclusion  as  to  their  value  as  aids  in  diagnosis  and  prognit^a.  It  is 
not  assuiuetl  by  llu*  writer  that  a  correct  diagnosis  cannot  usually  be 
made,  or  at  lea.st  fairly  aecuralelv  giitssetl  at,  without  the  use  of  the 
functional  tests.     We  grant  as  much.     The  oidy  question  herein  di^ 
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cii»teH  i.s  as  to  the  reliubitU^r  of  the  tests  in  tlio^e  cases  In  which  there  is 
Sfjnie  (loub!  as  to  ihr  dinyiicwU.  The  (ilolopUl  shoiihi.  however,  mnke 
(.-uiistanl  iisti  uf  thtr  tests,  hi  order  that  he  may  l>ecome  skiUed  in  their 
a{>plication  and  in  his  deductions  therefrom.  It  is  necessary,  therefore, 
to  make  a  routine  prarlii-e  of  n[t[j]yinf;  thcio  to  all  or  ne«1y  all  cases 
comiiij;  under  observation.  The  writer  has  for  many  years  made  this 
hU  pru<'tice  in  both  private  and  clinical  work,  unci  he  feels  thai  he  ha.s 
been  well  rewanJed  for  his  trouble.  The  convictions  herein  expressed 
are  based  np>n  this  ex])erience. 

Tha  Watdi  TsBta. — This  instninient  has  long  been  used  to  test  the 
actitcnes.s  of  licarinir,  and  is  of  mure  or  less  value.  The  patient  may  be 
able  to  lieiir  the  watch  distinctly  at  about  the  nonnat  dislanee.  and  yet 
not  understand  conversation,  or  vice  verm.  While  it  may  not  aflord  an 
accurate  means  of  diopiosis,  it  is  often  the  means  by  which  coinpari.sons 
may  l>e  readily  uuide  from  time  to  time  diiriitg  the  progress  of  treatment. 
In  catarrhal  inHaninialion  of  llic  middle  citr.  and  esik-i-ially  of  the  Kiista- 
ehian  tulK,*.  the  watch  may  be  heard  distinctly  one  day.  and  iiiili-stinetly. 
or  not  at  all,  another  day.  'ITiLt  variation  is  rather  diagnostic  of  this 
type  of  disease,  and  is  accoiLnlwl  for  by  the  iutcptnittent  stoppafie  of  the 
lumen  of  the  tul*e  and  llie  subseijuerit  rarefaction  of  the  air  in  the  middle 
ear.  When  ilie  tube  Ixx-omes  clear,  air  is  restored  to  the  tympanic 
cavity,  and  the  normal  tension  of  the  drumhead  and  the  ossicular  chain 
B  restored.  I  use  two  watches,  one  of  which  give-'f  a  high-piiche(J  and  the 
other  a  low-piiciutl  tick.  The  low-pitchwl  one  is  the  Inpersoll  dollar 
wiiteh,  which  can  be  heani  at  a  distance  of  one  hundred  and  twenty 
inches,  while  the  hij^i-pitched  one  (a  I'oillard's  non-magnetic  Swiss) 
can  be  heard  at  sixty  inches. 

Prmifs  Tinihik}  of  n*c«irdinj(  the  result  of  the  test  is  uscfl,  i.  *:.,  the  niim- 
l»er  of  inches  the  watc"h  is  beanl  by  the  normal  «ir  i.s  iiseil  as  the  denonii- 
Dalor,  and  the  distance  al  which  it  is  actually  heard  iv^  (he  nnmeratur. 
'ITius,  if  the  I'nillard  or  high-pitched  watch  is  ustxi,  and  is  heard  at  ten 
inehcis,  the  fnii-tion  ^  expresses  tjie  result.  If  the  loud-ticking'  watch  is 
used,  and  is  heard  at  thirty  inches,  the  fraction  ^^\  csprcs'H'S  the  result. 
'I'here  are  five  ways  of  n.sing  Hie  watch,  namely:  (a)  Finding  the  distance 
at  which  it  is  heard  \i{Hin  approaching  the  ear;  (b)  placing  it  in  firm 
contact  with  the  auricle;  ic)  plaeiujif  it  against  the  mastoid  prtfcess;  (J) 
placing  it  lietween  the  teeth  and  noting  in  which  c«r  it  is  heard  more 
plainly,  as  in  the  Wcl»er  experiment:  and.  finally,  (c)  first  finding  the 
distance  at  which  the  watch  is  heard  u]^h>ii  approach,  and  then  nuthig 
how  much  farther  it  can  be  heard  upon  withdrawing  it  from  the  ear 
As  before  statc<l.  Kiimbold  uses  the  latter  test  to  ascertain  the  tonicity 
of  the  miildlc-<'ar  nmsclcs.  The  writer  has  also  u.sed  it  for  the  .same 
purpose  for  the  last  ten  years  anil  iinil.s  iinpnivement  in  atonic  cases 
following  the  administration  of  stni'cbnine  and  u-on,  rest,  and  outdoor 
exercise.  Whether  this  is  due  to  increased  tonicity  of  the  mu-vles  or 
other  cau.ses  I  will  not  attempt  to  slate. 

The  Voice. Teat. — In  1871  Oscar  Wolf  published  his  conclusions  as  lo 
the  voice  as  a  means  of  testing  the  organ  of  hearing,    lie  found  the 
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letter  R  the  Irtwcst  in  the  scale,  hnvinjr  I2.S  vibnition.s  per  5u*cond,  whilp 
ihv-  lii^liest  iiiiiiiIht  uf  vilirutiuiis  wji-s  pnKJtu'f^l  hv  S.  which  gave  fn>iii 
.">4tH)  lo  10,S4()  \il>riilions  per  srcniid.  Ilence.  hy  the  use  of  these  conso- 
nants we  may  test  tlie  ht-ariii^  fur  the  Inwcr  aiitl  wilhin  two  octaves  of 
the  hipher  raiif^'  uf  hearing;.  Willi  iimi'keil  hinitations  thi-s  e\perimeiit 
limy  Uo  Lisi^i  ti)  (litTei-eiitiute  liehveeii  cHwense  of  the  inkhlie  enr  mid  of  the 
eoehlcH,.  In  utUer  words,  he  found  speech  to  be  forifiiiwl  within  uIhiiiI 
64  octaves.  The  greatest  strenjjth  and  timhrc  Kclonj;  to  the  vowel  a, 
which  can  be  hisird  2.32  in.,  and  the  sniidh'st  to  the  coiisoiiaTit  k,  which 
eanbehear(JS.4  lu.  distant-e.  He  classifies  the  various  soundniuml  letters 
so  thai  thev  may  be  iiseii  For  testing  pur[Kise.s.  There  are  several  object 
tions  to  this  luetliod  of  teMin^,  in  ^niv  of  the  great  uiuunnl  of  ^eienlific 
investigation  hc-stnwe))  h|inii  it  by  Wolf,  Clarence  RUike,  and  others.  If 
wonj.s  are  iiseii.  die  |jalicnt  (ffleii  hears  die  vowel  .soihhIs  di.Ntinctly.  and 
if  nunieralx.  he  t-xperieiices  the  same  (liffieulty.  with  the  addilional  one 
of  Htteniptini;  lo  infer  the  nLU]il)er  by  setiueiice  Then.  too.  there  is  die 
differerHf  in  i|iiality,  timbre,  pitch,  and  carrying  c|uality  of  the  voice  of  the 
different  okservers.  This  differeiire  is  less  pronnnnj'cil  in  the  whispered 
voice,  e.s[>eelally  if  it  is  ^I'ven  with  the  resichial  air.  In  fact,  when  die 
whi.sfwpcd  voice  \s  nsed.  it  should  he  given  only  with  the  residual  air. 
thus  KMidcring  all  voices  inore  nearly  alike,  An  intelhgt^nt  applinttion 
of  this  iiicthtHl  will  aid  in  diaK"osis.  and  in  noting  the  progress  made 
under  ttvatnient. 

Techniqne.^ia)  Place  the  patient  in  a  chair  at  one  end  of  the  roum 
with  the  car  to  he  tesleil  towanl  the  other  ceid  of  the  nioiji. 

{h)  Insiruct  him  to  moisten  the  tip  of  the  index  Hnger  and  insert  it 
firmly  into  t\w  meatus  of  the  other  ear. 

(f)  The  physieian  should  then  ap])r<meh  within  a  few  fecr  of  the  patient 
and  prouounee  woitls  or  phras&s,  and  ask  the  pitlit-iit  (o  i-epeut  what  he 

hears.    The  piiysiriHii  should  grad- 
''"•■  878  nally  rcctnle  from  the  patient  iiniil 

he  ceiuses  tt)  re[n-at  eorreiily  what 
is  spoken  to  him,  ami  the  distniioe 
shonld  Iw  entered  in  the  record  of 
the  case. 

(<■/)  If  theronmis  nodongenmigh. 
the  exauiiiiiiig  siirgei>ii  when  at  the 
extremity  of  the  r<H)m  shouki  (nrn 
his  back  to  the  pjitient  and  ei^iitinue 
the  test.  This  lengthens  the  dis- 
tance by  nnt-ihird.  !f  the  distaner 
is  still  too  short,  il  may  l«"  Incrra.ted 
by  two-lhirtis  by  luniing  the  pattern 
with  his  open  ear  lo  tlie  op|x)site  wuU.  This  is  tlie  uielhoil  pursued  in 
I*olitzer's  clinic  (Harry  Kalin). 

The  above  teehuiipie  may  he  carrieel  out  with  either  the  coniersalional 
loud  or  ihe  wlirs[)er«l  voice,  aw-ording  lo  the  degi-ee  of  (Jcofness  of  the 
)>aticnt,  and  iJie  record  should  state  which  style  of  speech  is  used. 
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(e)  Inflate  the  tested  ear. 

(/)  Make  (hf  siime  tt-sLs  again,  antl  record  the  <iiffrrence  folloHinj; 
inflation. 

The  PoUtz«r  Acoumeter.-  This  insiniment  (Ki(i!  373)  was  Hrsi(inc(l  lo 
take  the  ]ji[uee  of  tin-  wHirli,  nr  at  IcilsI  In  .sii|>p!eiiieiit  It,  ami  (-an  Ih-  )ic;i]iI 
ul  ulfout  -1(1  fwi.  All  of  the  iii>,iriiiiien|.s  jire  !iiipi>osetI  to  \h-  of  llic  miiiic 
pilch  tiiid  liinhre.  liul  in  ifie  niaii  rush  of  AiiUTir-Jiii  ih>Hk°rs  1  fear  lillle 
atltMilion  ba-s  lieeii  niven  lo  their  exact  coJwtniction.  It  is.  however,  a 
valuable  adjunct  to  the  wairli  tests,  and  inay  he  applicil  in  the  .sunH> 
way,  4(1  feet  U-iii^  taken  for  the  <leiK)iiiiiialar.  antl  the  netiial  niinilKT  of 
feet  ut  wliieh  it  in  heanl  as  the  niinieralor.  Politzerand  l.iirae  claim  that 
it  nior«-  neiirly  corresponds  with  the  voice  tests  than  either  llie  watch  or 
the  di.slunee  test  with  the  luniiig  forks. 

The  Eange  of  Hearing.— As  already  .stated,  tJje  normal  range  of 
hi-ariny  fur  adult.s  umitT  fifty  years  of  ajje  is  from  Hi  to  4S.IHHI  double 
vibrations  per  second.    After  iJie  fiftieth  year  this  may  Iw  Really  reduced. 
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TcaCiiii;  tlie  bcarinc  with  Oim  CUlton-Kitelnisriii  whEntlv  al  vichtmn  inclHB. 

7n  other  words,  (he  upfwr  rej;i>ler  is  lowere<l  by  the  chaii^'es  incident  to 
seuility.  The  ntiige  of  luiirinj;  varte,s  in  ditrerent  individuals  neeording 
lo  the  u^rf  and  the  [>atholo|;it-ul  eunditioii^  of  the  auditory  apparatus. 
'J'he  lowest  tones  which  are  perceived  are  l>etwpen  16  and  'Zi  vibrations 
JHT  second  (I'yer),  while  tlie  hiphe,st  audible  tone  is  e*.  with  Kt,!)*!!) 
vibralion.s  (I^ndois  and  Stirling).  In  youth,  the  up[«T  limit  i.s  uboul 
one  oeta^i-  lower,  or  e',  with  2().4.S(1  vibnitioii-s  per  M-eond.  In  the 
beginning  of  senility  it  is  atwiit  a',  or  13.0.53  vibnilions,  while  in  very  oUI 
pfrs<JUs  it  is  nearg".  or  12,2H8  vibrations  per  second  (/waarrlemaker). 

The  foa-mangdatn  should  In*  Ijorne  in  mind  in  estimating  the  probable 
signiHcam-e  of  tests  of  (lie  range  of  hearing,  as  it  is  apparent  that  there 
is  no  Hxe<l  upper  limit  of  hearing,  since  ii  varies  in  the  same  individual 
al  different  period.--  in  his  life.  There  is  also  quite  a  distinct  variation  in 
different  intlividnaU  of  the  sauie  agtr.  Any  marked  viiriation,  however, 
from  the  al>ove  ligiire>  would  in  most  instances  indicate  the  presence  of 
.loine  pailiologicai  process  within  the  auditory  apparatus. 
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In  miildlc-car  disoaso  affpoting  one  side  only,  and  of  moderate  degre*. 
the  Weber  is  ihe  iiuirc  reliable  test. 

Ill  (he  aged  the  Rinni?  test  is  not  so  reliable,  on  aceount  of  the  dimin- 
ished Ijone  conduction  irieideiit  to  senility. 

When  thorc  is  grcut  deafness,  and  the  Kinn*"  lest  pves  a  positive  nsuU 
(plus  Uinm'^).  it  is  a  fairly  reliable  sign  of  involvement  of  the  nerve. 

The  tuning  fork  hc-st  sniicti  for  making  thi.i  ex|H'riment  is  a',  aithoupfa 
it  may  be  made  with  liijrher  pitcheil  forks.  With  hi<|;her  forks  than  a'  it 
is,  however,  difficult  lo  eliminate  hearing  by  air  oondurtlou.  I'nlike 
the  Weber  test,  the  lower  forks  are  nor.  suited  for  this  test,  as  upon  thr 
mastoid  the  patient  cannot  so  easily  distingulth  betiveea  the  meehanical 
vibrations  ant!  the  tone  of  the  fork. 

The  fork  used  should  have  its  rcgialer  established  by  ntmieroua  experi- 
ments npon  noniial  ears,  and  in  pnblishinj;  reporLs  of  otses  this  ni^jisler 
slioidd  be  named,  unless  ihe  Hezohl-Kdelnmnn  forks  are  used. 

The  Oetle  T«»t.— This  test  is  based  u[x>n  the  physiolojipeal  experinieat 
of  pom  pressing  the  air  in  the  external  auditor)*  meatus  with  a  Politxer 
bag,  while  die  vibrating  fork  is  ujKjn  the  vertex  of  the  bag.  At  the  lime 
of  romprcssion  die  perception  for  the  tont-  of  ihe  fork  is  greatly  <|iiuiiii.she»i 
in  a  nuriiial  oar.  This  is  due  to  the  incrcuscil  pres^^ure  witliin  the  labv- 
rintli.  According  to  GelH  if  there  \r  ankylosis  of  the  foot  plate  there  will 
be  no  increased  pmssnre  within  the  lidiyrinth.  hence  no  change  in  the 
inteiksity  of  the  tone;  he  therefore  claims  dial  it  is  of  value  in  diiignos- 
lieating  this  <>ondition.  On  the  other  hand,  if  there  Is  markrtl  deafness 
and  the  lone  is  greatly  iliminisbed  with  each  compre-ssicm  of  the  air  in 
the  meatus,  it  signifies  that  the  foot  plate  is  freely  movable  and  (hat 
(learni-ss  is  due  t«i  labyrinthine  diseajie.  The  {-oiiiprtwsion  should  noc  be 
made  with  the  linger  in:>erted  into  the  meatus,  but  should  Ik>  done  with 
a  Delstanrhe  masseur  and  Siegle's  otoscope,  or  the  i'olitzer  bag,  which 
will  drive  llie  drumhead  anil  the  os-sieles  inward,  compressing  the  laby- 
rinthine fluid,  and  even  then  it  often  fails  to  afford  infonnaiion.  (Sec 
Funclionid  Tests  of  the  Vestibular  Apparatus.) 

Bing  Teat  No.  1. — This  Wsi  is  also  iisipd  to  difTerenliate  between  tniildle- 
car  and  labyrlnlhine  alfeetimis.  The  ex|M'rimeut  is  ftased  upon  the  fart 
that  when  Ihe  tuning  fork  upon  the  mastoid  ceases  (o  be  heard.  H  is^^f 
hean!  atiew  when  the  external  meatus  is  eloped  with  the  Hnger.  In  caMi^^| 
of  gn'at  deafness,  if  clu.sing  the  meiilns  does  not  develop  the  tone  uiiew, 
it  is,  according  to  King,  a  sign  of  middle-ear  diseu-se,  whereas  if  it  is 
heard  again  (in  eases  oF  great  deafness)  it  is  a  sign  of  labyrinthine 
disease. 

Bing  Teat,  No.  2.  — TliU  test  is  usually  referred  to  as  the  "entotic"  use 
of  the  speaking  lube.  The  puqMise  of  the  test  is  lo  dilTerentiale  t>eliiVtvn 
ankylosis  of  the  foot  plate  of  the  stapes  and  adhesive  bands  or  other 
pathological  conditions  which  hinder  the  malleus  and  the  incus  in  trans- 
mitting sound  waves.  The  test  is  made  by  comparing  the  bejiritig  of 
a  patient  through  a  .speaking  tube  applial  to  the  cxtenial  tiiraius  un<i 
one  applied  to  ilu'  Kusinchian  catheter.  If  the  patient  hears  (he  fork 
belter  through  Ihe  speaking  tul>e  by  way  of  (he  catheter  than  he  do<9 
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affected,  but  the  opposite  is  often  true.    Hence,  in  bilateral  deafness 
the  Weber  experiment  is  not  reliable. 

In  simple  or  uncomplicated  labyrirUhine  disease,  however,  the  vibnt- 
tions  from  the  fork  are  almost  universally  lateralized  toward  the  good  ear. 
Jacobson  and  Politzer  have  never  seen  an  exception  to  this  rule  in  un- 
doubted cases.  The  test  seems,  therefore,  to  be  a  reliable  one  in  this 
class  of  cases. 


Fio. 376 


NS&o 


Fio.  376 
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The  Wpber  experiment  with  the  c'  tuninK 
fork.  The  piitietit  j^  deiif  in  the  left  eiir  urid 
the  iMXinii  liiteruliim  to  the  left  cnr,  thua  indi- 
catiiiic  dii«fu«  <if  Ihr  somnl-cocuJuctiou  (middle 
ear)  apparatus  to  the  left  ear. 


The  Weber  experiment  with  the  c*  tuninK 
fork.  The  putieiit  a  deaf  in  the  left  ear  and 
the  sounil  lateraliies  to  the  right  or  goud  ear. 
tbuH  iiidiciitinK  ilineaiie  of  the  perception  appa- 
ratus (labyrinth)  of  the  left  ear. 


'JTie  accuractf  of  the  Weber  test  will  depend  very  much  upon  the  fork 
used.  In  nearly  all  cilscs  the  best  rcsulLs  are  obtained  with  fork  c^,  512  v. 
Occasionally  better  results  may  he  had  with  lower  ones.  Forks  of  more 
fre*|nent  vibrations  .should  not  be  used,  as  they  often  give  exactly  the 
opposite  result.  They  are,  therefore,  useless  for  making  this  test.  In 
exceptional  cases,  a  c',  512  v.,  fork  may  not  b?  at  all  adapted  for  this 
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test.  Wlion  wr  rcmemhrr  ihnl  a  fr>rk  of  highor  pitch  should  iiovrr  be 
used,  we  cnn  remlily  umlerstaiKl  why  a  c'  fork  with  itiurked  ovcrUiut'S 
should  not  be  iisrd.  'ITic  high  overtones  might  so  ronnUThalance  the 
true  tone  of  ihc  fork  thai  it  wmilil  lir  »  i|iiusttun  ns  lo  wliich  was  rpfvriixl 
to  by  the  pjitifiit  ill  re-*jH.nir*c  to  the  test.  To  avoid  the  overtoiled,  tlie 
BeKold-Kdelinaiiii  weighted  forks  should  be  utied. 

According  to  I'olitzer,  when  the  psitient  is  in  doubt  as  to  which  ear 
perceives  the  sound,  the  sound  will  becoim-  dislin<>tly  liiterHliKcil  if  car 
specula  Jin-  inserted  in  botli  eNtiTiml  uicalu.se>.  He  also  calls  attetitidii 
to  the  Fact  lb»t  in  tioulilc  chnmlr  disease  of  the  middle  enr  the  .souikI 
of  the  fork  may  be  hiteralizeij  to  one  .siiie  when  plat-etJ  on  the  vertex,  and 
to  the  other  when  placed  on  the  itmxiilH  or  the  bridge  of  the  nose. 

*i'he  Weber  test  is.  therefore,  fniiiul  to  be  the  more  reliable  in  uni- 
lateral disease  of  llie  middle  ear.  soiuewhat  less  reliable  in  lai>yrinlhiiie 
disease,  anil  still  less  reliable  in  double  chronic  ajfwiiotis  of  the  middle 
ejir. 

Th»  ftcbwabaeh  T«»t.  The  Seliwahfleh  test  is  made  with  a  vihralinff 
A  fork,  by  first  [ilaciiij:  it  iijHni  the  vertex  of  the  e\iiniining  surgi-<>n 
uulil  it  ceases  to  be  heard,  and  then  tninsfcrririj^  it  to  the  vertex  of  the 

imtienl,  note  being  made  of  the  n'lative  lengtli  of  lime  tlie  fork  is  heard 
ly  die  surgeitn  and  the  pittieiit.  It  has  been  sliown  by  Siebeninann, 
Mexnld,  Ifollinger.  and  others  that  in  hyperostosis  of  the  lK>ny  eap-siilr 
of  the  laliyriritli  {sinHigifying),  bime  cimducticHi  frnin  this  fork  is  greatly 
prolonged,  !.  c,  ten  in  sixty  seconds.  In  view  of  tins  fact.  theSchwal>ach 
test  is  often  of  great  as3i.stance  in  diagnosticating  this  disease. 

If,  however,  the  fork  is  heard  longer  by  the  examining  surgeon  lluin 
by  the  patient,  it  may  Im"-  iufi-rred  thnt  the  patient  lia.s  labyrinthine  di-sease. 
This  (■oiielnsiiin  should  not  be  deliuitely  leeonled  until  all  other  tests 
huve  been  applieil. 

The  Rinne  Test.—  In  ibis  lest  rudy  the  difl'erenee  In-tween  bone  and  air 
eondiK'tion  is  recorded.  For  example,  if  bone  coiiduetion  lasts  twenty- 
five  seconds  and  nir  eondiiction  fifteen  seeonds,  the  Kinntf  test  shows  a 
negative  ri-cord,  or  iiiini(5  -Ur.  If  air  conduction  Easts  ten  set-onds 
longer  than  bone  eonduetion,  it  is  reeonled  positively  by  the  Itinn^  teat, 
or  Kinni^  4-  HI".  If  hearing  by  air  fondiictimi  exr-eed.s  that  by  Ixine 
when  fljipliiil  to  the  deaf  ear.  there  is  nenc  deafness;  and  when  Ikiuc 
eondurtion  excenls  that  by  air  when  (lie  fork  is  apfilinl  to  the  deaf  ear, 
there  is  middle-ear  deafiles^.  Tins  test  i»  nut  as  reliable  jis  the  Weber, 
but  is  nevertheless  one  that  should  alwiiy.s  be  used  in  eonjnnetion  with 
the  other  tests  (Figs,  377  and  :i7S).  The  Uiniid  test  may  be  recorded  in 
successive  degrees  as  follows; 

(a)  XorimiL  Nornial  Uinui^  is  always  i«i.sitive,  that  is.  the  e'  fork 
is  heard  by  bone  eoiiduction  for  about  twentv  .seconds,  and  by  air  eon- 
duetion  for  about  forty  srt-cinds. 

(t)   Pfhtiftre.  or  slightly  shortened  normal. 

(c)  Shivrtcui'd  jumtive,  or  greatly  shorteneil  utirninl  (a  few  seconds 
longer  air  conduction  than  norma]  bone  cotidueliciii). 

(d)  Ncf/ative,  or  greatly  pro]onj;ed  hearing  by  bone  conduction. 
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(?)  f^hortcned  itet/aiivF.  or  only  ii  feiv  stx-ontis  of  longer  heiirinj;  hy 
bone  pondm-lion  th»n  In-  air  rondnclioii. 

(/)  I ndijfersni ,  i>r  conduction  «F  «|ual  (iiiratinn  by  both  lioup  mid  air. 

Aroordin^  to  l-urae.  the  Uinm?  tost  ir  only  reliabte  when  hearing  ftir 
wlli.s|H'ri'd  ciHiverHaticiii  is  reduced  to  1  ni. 

If  there  is  iiicrcaic  of  im»e  conduction  to  such  an  extent  lluit  ii  shortened 
iie^jitive  Kinn(^  test  is  obtaini-d,  the  test  is  rolijiblc  If,  howrvt-r,  hone 
conduction  is  only  iiMTfaseil  t(i  a  miwicrate  ejctent  and  ii  .sluirlcnrd  i)lus 
llinrn?  tpst  is  nhraincfl,  it  does  nat  nfTorr!  ninrh  infornifttinn.  Tht'  more 
prcifoiind  the  ili--HfiK'.ss  Cruui  the  middle  u»r  disewse,  die  more  reliable  is 
the  lest. 


fiD.  977 
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Stunrinx  th»  Itiniid  <^  totk  In  pocitlon  on  ibm 
mwliii't  i>tij«w«  ill  IW  Riiiii*'  l*'»1. 


SliofHcR  th»  Riitnd  ■i'  fork  held  eloM  tQ  th« 
fjir  ill  ItinD^'n  tnt:  InUroJ,  tile  pmnj:  llii* 
■boii[rJ  In  within  ttia  aotichn. 


If  the  results  of  the  nmge  of  hearing,  the  Weber  and  the  Kinnt'  tests, 
ettrresiptwid.  the  latter  is  addilioniil  ]iri>r>f  of  a  pallioloiiical  e(»iiditi<>n. 
Thus,  if  a  piitienl  ci)ni|>Iiiin.s  of  deitfness  in  the  ri^lit  ear,  and  the  Welter 
test  laterali/A's  die  stnnid  to  the  rijfht  side,  ami  the  lUniK?  is  — 10",  tlie 
UinrM'-  rorroUtriites  the  oilier  tents  and  t-onHmis  the  oilier  signs  pointing 
t«>  dis«i.M'  of  the  middle  tnir.  'HierL'  are  many  c-asu.s  in  which  ttie  diag- 
nosis is  in  doiibl  when  the  infornialion  afforded  by  the  various  physio- 
logiral  tests  renders  the  diagnosis  clear.  \Vhen,  iiowever.  (lie  Kinntf 
test  is  negative,  and  duration  of  bone  cxmduclion  alwi  slujrteinxl.  there 
may  be  some  doubt  sis  to  llic  signllicanee  of  the  negalive  Riiiiie  lest.  In 
sueh  ca.seji  there  may  t'c  prt'sent  Ixitli  middle  and  labyrinthine  disease. 
T\m  apparentiv  anomalous  result  is  often  very  signiHcant,  and  should 
lead  to  most  carefnl  investigation  and  to  a  very  gtianled  prognosis  as 
to  the  hesiring.  It  Is  often  the  case  that,  through  the  vert'  rontradirlions 
iirisitig  fmni  the  tests,  we  are  eiiahleil  1o  arrive  at  a  enrreet  idea  as  to  the 
location  and  extent  of  the  pathological  process. 
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In  middle-ear  disease  aJTecting  one  side  only,  and  of  moderate  degree, 
Uie  VVrlier  is  tlic  more  reliable  test. 

In  the  atjed  ihe  Uiiini?  test  is  not  so  reliable,  on  acooimt  of  the  dimln- 
ishw4  bone  L-oiiduotion  incident  to  stMiility. 

When  there  Is  rfreai  deafiim^,  am]  tlie  Hinn^  test  gives  u  positive  result 
(phis  Uinn^).  it  is  a  fairly  rclialile  si^ri  of  invtilvcmeiil  of  the  nerve. 

The  tniiinf!;  fork  best  suited  for  mukiti^'  (his  experiment  is  a',  idtiiouf;^ 
it  may  be  made  with  higher  pitched  forks.  With  higher  forks  than  a'  it 
13,  however.  dHlicult  to  olii]iinate  hearing  by  air  condtiction.  I'nlike 
the  Weber  test,  the  lower  forks  are  not  snited  for  this  te.st,  as  upon  liie 
mastoid  the  patient  cannot  so  easily  dislingui.sli  belween  the  mechanieni 
vibrations  and  the  tone  of  the  fork. 

The  fork  u.scd  should  have  its  register  establisheiJ  by  niimcpons  experi- 
tuentf  upon  nornml  cars,  and  in  publishing  re])orls  of  case-s  tliLs  register 
should  be  named,  unless  the  nczold-Kdclmann  fork.s  are  used. 

The  Oelle  Test.— 'I'hi-i  le.-it  is  ba.siil  upon  tin*  physiologii-ai  experiment 
of  txjrapressing  the  air  in  the  e.xternal  auditorj-  meatus  with  a  Politzer 
hag,  while  the  vibrating  fork  is  upon  the  vertex  of  the  bag.  At  the  time 
of  coiupressiiiu  the  perception  for  the  tone  of  the  fork  is  greatly  diminished 
in  a  noniial  ear.  This  Is  rhio  to  tlie  irKTOJi.so«l  prcssnri'  within  the  lahy- 
rinlh.  .^ceording  to  (icll(*,  if  there  is  niikylosis  of  tiie  foot  plate  there  will 
!«  no  increased  pressure  within  the  la!>yrinth.  hence  no  change  in  the 
intensity  of  the  lone;  li«  lliereforc  claims  that  it  is  of  value  in  diagnos- 
ticating this  condition.  (.)n  the  other  hamj,  if  l!iL-tf  is  iniirketl  deafness 
and  the  tone  is  greatly  diniitii-shcd  with  each  c'oiiipre.ssion  of  the  .lir  in 
the  meatus,  it  signifies  that  the  foot  plate  is  freely  movable  and  that 
deafness  is  due  to  labyrinthine  diseiisc.  The  compression  should  not  l»e 
made  with  the  tirigcr  inserted  into  the  meatus,  hut  simulfl  lie  done  %vith 
II  Deltitanclie  masseur  and  Siegle's  utoscoite.  or  llie  I'olitzer  bag,  wlndi 
will  drive  the  drumhead  and  tlic  ossicles  inward.  comprcs.sing  the  laby- 
rinthine Kuid,  and  even  then  it  often  fails  to  atTord  informaliou.  (Sec 
Functional  Tests  of  the  Vestibular  .\pparatus.) 

Bing  Test  5o.  \. — This  test  is  also  used  to  difTerentiate  tietween  nraldle- 
ear  and  labyrinthine  affLTtion.i.  The  experiment  is  I>ase(l  upun  the  fact 
that  when  the  Inning  fork  \\\wn  the  mastoid  fca.sc-^  to  be  heard,  it  is 
heard  anew  when  the  external  meatus  is  elosetl  with  the  finger.  In  casus 
oF  great  deafness,  if  closing  the  meatus  does  not  de\elop  the  tone  anew, 
it  is.  according  to  Bing.  a  sigti  of  middle-ear  disca.se,  whereas  if  it  is 
Iieard  again  (in  cases  of  great  dcafnas.'i)  it  i.s  a  .sign  of  labyrinthine 
disease. 

Btag  Teat.  No.  2.— This  test  is  usually  referi^  to  as  the  "entotic"  use 
of  the  speaking  tube.  'l*he  purpiwc  (tf  the  lest  is  lo  ditfcrcntinle  between 
ankylosis  uf  the  fiK>t  plate  of  the  stapes  and  mlhesive  bauds  or  other 
pathological  conditions  which  lnn<ler  the  malleus  and  the  incus  in  traiu- 
mitliiig  sound  waves.  'Hif  lest  Is  made  by  comparing  the  hearing  of 
a  patient  through  a  speaking  tube  npplie<l  to  the  external  mcatn.s  and 
one  applietl  tn  the  Ktistachinn  <-atheter.  If  the  patient  hears  Ihe  fcirk 
better  through  the  .speaking  iu])c  by  way  of  the  catheter  than  he  does 
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thmtifih  thp  external  meatus,  the  inference  is  that  the  foot  plate  is  freely 
nioviilde.  while  the  malleus  and  the  incus  are  fixed  or  hinderei!  in  thdr 
vihraliuns.  If  such  is  iho  oiise,  u  ralionul  Ircutint-nl  is  at  ont-e  suggested, 
i.  e.,  either  the  freeing  of  the  luulieus  and  the  ineus  fnun  the  adhesions  or 
oUier  liindninces,  or  the  removal  of  one  or  both  ossicles,  preferably  only 
the  ineus. 

Functional  Tests  of  the  Vestibnlar  Apparatus.'— A  thorough  knowl- 
edge of  the  veslil)idiir  reju'iioiis  to  certaiii  stimuli  under  Itoth  normal 
and  pnthological  conditions  \s  absolutely  essential  to  the  HifTerenlial 
diagnosis  of  sc^'tTaI  labyrinthine  and  inlrarranial  pathological  prtw-esses, 
A  desfripiiiMi  of  the  application  of  the  tests  uill  lie  followed  by  a  dis- 
[Cussion  of  the  rationale  of  physiological  and  pathological  nyslagnius 
(the  visible  reaction).  This  section  subslaniiidly  follows  the  teachings 
of  Barany  and  Neumann. 

The  Caloric  Tests.  'IVo  tests,  each  attended  with  different  reactions, 
art?  di^cribeii  under  this  caption. 

1.  The  Cold  ii'aier  Test. — Water  of  a  lower  temperature  tlmn  that 
of  the  body  is  umiI,  7S°  F.,  ur  lower,  being  the  temperature  usually 
employed.  A  fountain  syringe  may  be  used  for  this  pnrjjose.  'l"he 
water  may  l>e  injected  into  the  external  meatus  against  the  meinbrana 
tym[)ani,  or,  in  the  absence  of  an  intact  drum  membrane,  against  the 
iimrr  wall  of  th<'  tympanic  cavity.  The  force  of  the  sirrain  .should  not 
be  great.  If  the  labyrinth  responds,  that  is,  if  it  is  in  a  funclionaliug 
comlition,  compoiiml  ny.siagniu.-J,  horiKontnl  and  rotary,  will  occur.  The 
quick  comjJonent  will  Ije  directed  to  the  op|w»siie  side.  'I'he  cooling 
of  the  endo}ym]>h  causes  it  to  sink,  e.slablishing  a  flow  in  the  canals, 
thus  irritating  the  hair  cells  of  one  vestibular  end  organ  in  the  direction 
of  least  ami  tlie  other  in  tJie  direction  of  greate^st  phy.siological  activity. 

2.  The  Warm  floater  Tc-d. — Jniect  water  of  a  higher  temperature 
than  that  of  the  body  into  l)u-  auditor}'  nieatu.s  and  the  cmlulymph 
will  rise.  If  tbt-  labyrinth  responds,  rotary  nystagunis  will  occur.  The 
quick  component  will  be  to  tlu*  irrigated  si(ie,  as  the  hair  cells  of  the 
crista  ampullaris  of  the  anleriur  vertical  canal  are  stinuilated  in  the 
direction  of  greatest  physiological  activity.  It  will  be  oh.scr\e<i  that 
Uie  pfTcrt  of  heal  and  cold  are  directly  opposite  (Figs.  UTO,  3X0,  381, 
and  :yii2). 

Th*  Taming  Tast.— Tills  test  is  also  used  in  practice  to  determine  the 
responsiveness  v(  the  labyrinth  to  the  flow  of  cndolymph  through  the 
semicin-ular  canals,  especially  when  the  caloric  test  fails.  In  examining 
the  horixontul  canals,  seat  the  patient  on  a  revolving  chair,  lieiui  erect, 
and  turn  ten  times  to  the  right  for  the  right  canal  and  ten  times  to  the 
left  for  the  left  eanal.  If  the  respimse  i.s  normal,  the  priniar\-  ny.stagnius 
will  l)e  horizontal  and  in  (he  direction  of  turning  din-ing  turning.  The 
municnt  the  turning  ceases,  the  ny.sifxgmua  changes  to  the  opposite  side. 

'Thb  MBtion  mu  prffnivd  hy  Dr.  J.  R.  nelcliDr.  who  h&i  Uad  ilioiou^  miiiiua  in  thli  nrnrk 
andtr  Hanky  and    .NcumaBu.      Il   not  ottlx  ni)R««nia    (he  nibslancp  nf   Ihrir   pul>li>h<^  wjikr, 
bijt   alau  InrhMkia   Um  (irvrtirul   mid   rliaJiiU    otMorvatiixo  oF    T)(.    Flrtchrr  while   under    Ihcir 
InaCraetkifi  m^  ««D  m  lik  olimrvmijoiu  rian  niunilbg  Ui  Cliitia^, 
40 
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I  lie  latter  is  known  as  ufteMiystagmtis.  Its  duration  is.  on  the  nvemec 
forty  swuiid!>.  To  examinr  the  anterior  vertir.il  pair  of  ratmU.  itidLe 
the  head  !»0  degrws  fonvunj  or  buckwani  ami  turn  u.s  al>ove. 

rurniiiR  when  ilic  head  is  im-lin«l  ror^vard  prwduoes  mtan-  aftep. 
nystagmus  in  the  opjKisite  direciion   to   turning.      Wlien  the  h«d  is 
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pr>.illlp>ill«   'lynlllKlMIW.   Illp  l|llirl>    r'ulll|a>lli'tlt   iif   i*lli<.*ll   Dt 

Ui  tbe  uneclril  "r  itnlnl  ti'lp;  >.'>>  thr  tii>itiiiiv«  itiilvHriir 
MmcAl  (-  )  >ri|>1ip-l  iti  Iniut  of  Ihti  tiihr  Rkr,  pnxlui'inx 

ayitacoiua  to  tlir  <iini«  viilc,  U\  liiniins  ihv  [laltniit 
to  the  rixht  Hjlh  tlM>  iiiiirk  rmniKinvTii  of  tha  primary 
ayfilMCiiiua  (duritie  turiiiiiit>  lo  thp  ricbl. 


«i»n>  ni  but  salrr  apltltrtl  In  Ihr  rMkl 
mkMb  nu:  u.  iha  uiHpuIim.  Aa  tint 
coikibinpti  (H  Uia  uuk^<i>  m  tmnaptl.  it 
rnM  tiwoiUEh  Uw  luilprinr  Vf-rtiral  wau- 
Mreulnr  mnnl,  und  ihiw  niltiiiilnira  th« 
crista  MnpulUnt  ol  itiu  rauAj  'it>-'' 
Uie  I  -f- 1  itidc  vl  trnilnl  iibynpai  w  •! 
iwUi-lly  Ai  ih*  borftnnlal  t-miil  t-  >  . 
low«i  kvrt  than  (b«  iMHcMlui.  I'm-  ' :  ' 
lyuiph  mioBiiui  •ieliiiuary .  'Ill*  r.  <iii 
of  warm  irri(nlioaii  in  llmrf'T''  innitKl 
Iff  rxMiwy  nyiioctnu*  <o  xhe  nsbi. 


inclined  harkward,  turning  will  ranse  mtar>-  ufter-nvstaRmus  in  ihc 
direction  of  turning.  Tiie  (hiratlon  of  each  avenifies  twenty  to  twenty* 
four  ^rt-cnuN. 

The  Galvanic  Teat. — Alexander,  Neumann,  Frey.  Hamraersrhlap,  iiml 
Barany  have  done  the  most  recent  exhaustive  work  in  nystagmus  l»y 
(galvanization.  Ai  present  thciv  is  finite  a  iHffen'nee  of  opininn  rrt^rHin^ 
the  cliiiieul  value  uf  the  reacliuu  thus  produced.  'I1ie  test  i&  uuide  a4 
follows: 
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PUNCTiOSAL  TESTS  OF  THE  EAR 

(a)  To  stimulate  both  sides  at  the  same  tinif,  place  nn  cleftnxlp  in 
front  of  each  Irngus  or  hchiml  cnrh  mu^iloid,  and  uav  a  ciirrent  of  2  lo 
fiuui. 

(b)  To  stimulate  one  side,  place  one  dortnxie  iM-fnn-  the  tnipis  and 
the  other  in  the  hand  ttf  the  siiiiif  sidi*.     Use  2U  to  24  uia.  current.     Tlie 
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ShuwiiiK  ("^  oH]orio  tart  (oold  watarl.  riKbl  mmt,  wirJi 
njinaginiM  to  tlw  lp(l;  idi  ihe  jHrniivn  Kolvimic  cleHrwl* 
(  +  )  In  tronx  of  ihp  rialil  tat,  cauaing  nystiucnjiki  to  tlir 
left;  Iri  tUTiiinB  tian  pHlirnl  tu  ihe  IfFi.  ciitariiia  ivrunory 
nFtacniu*  ici  ttie  led.  Tlie  total  r«Bull  i>  ■>  eombiovd  h»H- 
MBtal  bimI  i«Mry  nyatMmiw  lo  thr  left. 


COLO 
WATER 


SrtiMniillc  diAwiKK.  vhnwiiMr  the 
InBuDnai  of  colli  «■■(«  npjilieil  lu 
Ihc  ruthl  miditU  «»r:  <i,  ihc  ntm- 
ulun.  Aa  ilir  cDdol>in[ih  tn  the 
■ntoriot  vf-riiml  nud  buriiontal 
<<BnBlii  nixl  the  utrii-otus  ■■  cnt)1«<l. 
(t  iB^lis  tW  InwnL  IbtH,  hMiif  Ihe 
nioiHnriit  lit  ih>  «>iiclD.|jiiipli  in  lbs 
•titvrior  vvrtlcBl  ranut  i*  lr<Mn  Ihe 
■Miijiulla  Intbr  utiirulu*.  Thcrtiata 
iini|>iilliu)>  u  Ihiu  fiiiiiiitlBtvcl  iipon 
(hr  *|<I*  at  Jeurt  phynjotociciil  actlv- 
ilV  niid  •.■Mliiim  Hilary  nyttiiKlniM 
til  thv  Inft,  Tho  «iidul>iii[)li  Him 
Ijchin  doini«'ard  from  tb«  uirioulwt 
thraiigh  thfi  oinpulbi  of  the  bittt* 
•oiil*l  foiiMl,  nod  >tiroubta«  tba 
tritn*  aBipullwH  tipoB  ita  »d»  a( 
laut  phyilaUiKJml  InitatHlity  ».n4 
prvdunn  hnrlinntiil  njmuslniia  to 
the  Iftl.  Tli«  lolAl  rwult  of  ral4- 
«tate<  inJKuliuTi  ».  lh«rrIor«.  a  mm- 
Uacd  hoiUoDlai  nnrl  ir><ary  n««lnc 
DiUB  to  the  Irll  or  opiMslU  Md*. 


direction  of  the  nystagmus  is  away  from  the  anode  (+  pole)  and  toward 
Ihe  kalhotle  ( — pole);  hence,  if  ihe  positive  pole  or  unode  is  placed 
hefore  the  tragus  of  the  left  ear  of  a  sound  person  and  ihe  negative 
or  kathode  is  held  in  the  hand  of  the  stiiuc  svSe,  tltc  direction  of  the 
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nystagmus  will  he  towarJ  iheriglitsiiJeof  the  person  examined,  or  awar 
from  ihf  anodp.  The  opposite  is  Inie  when  ihe  eleclnifle-H  are  revTTsed. 
the  quick  t-uniponeiit  of  thtr  iiystagnui's  will  llit-ti  Ik-  toward  the  vaJ 
before  which  the  kathode  is  plsrad,  or  toward  the  kathode.  The  nystag- 
mus is  of  the  (.-ombuied  character,  stmng  101317  and  weak  horizontal. 
hoth  to  the  .same  Hido.  It  is  irirreasod  liy  directing  the  eyes  to  the  si*ie  of 
the  i|iiiek  component  and  1e.iLsiMted  or  i-otnpletely  suppressed  by  liMiking 
towanl  llie  side  of  the  slow  cumponent.  There  is  no  difTerence  in  the 
degree  of  nystagmus  produced  by  the  anode  and  kathode. 

The  law  governing  the  reactloiian'  Ixxly  movements  (see  fonvanll 
being  depenflciit  upon  the  jjosilioii  of  the  head,  covers  ihi-s  ease,  as  in 
nystagmus,  by  turning,  etc.  \Vhen  the  head  is  inclined  90  degrees  to 
the  right  and  the  kathode  placed  on  the  right  car  the  palicni  will  fall 
fonvard,  elc. 

NYSTAGMUS 

Nystagmus  may  be  divided  into  two  speria!  types,  namely: 
(a)  Vestibular  nystagmus. 
(h)  Oftilar  nvstaymu-s. 

Vestibular  Nystagmus.  — Vestibular  nyslagnuis  is  ehanu'leriaicd  liy 
rhythmical  movements  of  the  eyes  of  unei)ual  velocity,  and  is.  tberefore. 
said  to  have  two  components,  the  (piiek  in  one  (lireclion,  and  the  slow 
In  the  other.  The  direction  of  the  nystagmus  is  de^ignatwi  by  the 
direction  of  the  quirk  eonipotient,  as  ihts  niovemriit  is  moust  easily  >ceii. 
though  in  n-ality  tbu  slow  i-oniponeiit  is  prtK^luecil  by  the  ve-stibular 
irritation.  The  hair  eelh  in  the  ampulla  are  pulled  upon  by  the  (low  of 
the  endolympb  against  the  cupola  which  caps  the  crista  anipullaris 
(Fig.  3S;!).  This  impulse  is  Iniu-smitted  through  ibe  vestibular  nerve 
to  Dciters'  nucleus,  thence  to  the  ocmlomotor  centre  ( both  of  which  are 
in  the  founli  ventricle),  and  thence  to  the  extrin.sie  muscles  of  the  eyes. 

Ocular  NystagmtlS.  — (^^)cnlar  nyslngmusisof  an  undulating  character, 
in  which  both  iiinvcinenls  nf  (he  eyes  occur  with  »|nal  rapiditv  and 
amplitUfU-  of  excumun.  U  has.  therefore,  no  quick  couiponent,  as  is  the 
case  in  vestibular  nystagmus.     It  is  never  rotary. 

I'hysiologieal  (K^ulur  nystagmus  is  the  name  given  to  the  undulating 
eye  movement  produced  in  following  moving  ohjeets  with  the  vi-tion. 
This  type  is  best  seen  by  obsen-ing  a  pei-stm  liK)king  out  of  a  moving 
car.  Wlien  one  attempts  to  fix  the  vision  upon  passing  objects  there 
appears  an  ocular  nystagmus  in  the  plane  of  the  motion  of  the  tmtn. 
Upon  turning  in  a  revolving  chair,  ocular  nvstagmus  may  be  ol>ser\'e»l, 
and  this  must  be  i-cckoned  with  in  examinations  of  deaf  unites  in  wlinm 
both  labyrinths  have  been  de.'itn)yeil.  since  they,  ttxj,  show  a  tj-])!™! 
ocular  nystagmus  (Barany).  Ocular  nystagmus  can  also  Ix*  produced 
by  the  u.se  of  a  re\-olving  cylinder  upon  which  alternate  black  and  white 
stripes  have  been  paintc*!.  By  this  method,  ocular  nystagmus  may  be 
productd  in  any  dirwiion  except  rotary,  according  to  the  change  in  the 
dinx:tion  of  the  rotating  cyliiider.    One  cau  observe  ocular  a$  well  ua 
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vestibular  nvstapmiis  upon  one's  own  eyes,  hy  closing  one  eye  and 

fiH-lin^'  tliri)u;jh  llu-  lids  with  tlic  fiiiKfrs. 

Physiological  Experimental  Vestibular  Nystagmus.— Tastibular 
Nystagmus  Due  to  Taming.-  I'liy-.iologiral  experi mental  vestihiilar  nystag- 
mus nmy  l)e  prodtti-etl  liy  liiriiinj;  tlie  persiiu  (.■xiimiiu-d  in  a  ri'volviiig 
chair.  Ilaruny  lias  found  ten  turnings  lo  Iw  llii-  iiiiinlM.T,lH-.st  suited  for 
experimental  work,  as  the  nystagmus  reaches  its  maximum  of  intensity 
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TurniiK  W  tht  rutin  in  from  the  Np  ol  lh»  nam 
Uinntd  llir  richt  cur.  Txirtiins  lu  Ihr  kfl  m 
from  iliB  tip  of  tl>R  now  Unranl  thn  loft  mr. 


at  this  numlicr  (during  tiiniin};),  the  evc^  coming  to  a  slate  of  nst  if 
turning  h  coiitlnuetl  lonj;  enough.  The  time  retinirwl  for  the  leii 
turnings  is  fmrn  fwniily  to  twpn(y-l%vo  stv-ondH.  The  turning  miiy  he 
to  the  right  or  to  the  left.  Turning  t<»  tlie  right  means  turning  in  the 
direelion  of  the  movement  of  the  hiinds  of  a  watch,  face  upwatxi,  or  from 
the  lip  of  ibc  nose  towanl  the  right  eiir  ( Fig.  ^4).  Turning  to  the  left 
U,  of  course,  in  the  opposite  direction,  or  from  the  tip  of  the  nose  towanl 


Digit  I  zed  t>y 


.e^oglc 


the  left  ear  (Fig.  3iS4).  The  nvsta^nius  which  occurs  during  turning 
i/i  called  pritnary,  ami  is  nf  shorter  diirfllioii  am]  of  Umger  excursions 
Ihan  the  nvsta^iiins,  whicli  follows  the  nud<ien  tt'dsalinii  of  thf  lurtiing. 
Priman,'  nystn^fimis  is  alwiiys  in  iho  direction  of  tiiniirifi;  for  example, 
llie  <iiiick  coinpuiient  is  directed  to  the  ri^tit  while  turning  t«  the  ripht. 
and  I'lVf  verm.-  The  nystagmus  which  l)e^'ins  when  luminp  cea.ses  is 
callwl  after- iiyslajinvu.s.  It  Is  fdwiiv-s  in  the  opposilc  direction  lo  ihp 
lurrnng.  Another  chjirucleristic  of  vesliUidiir  nyslajjinu.s  is  that  it 
incrt^ascs  in  intensity  when  the  eyes  are  vohnitarily  directed  toward  the 
quick  Component,  und  diminishes  or  ceiLses  completely  when  the  eyes  are 
directed  toward  the  slow  L-omponent.  Fixation  of  vision  slrai^j^ht  ahead 
diminishes  the  duration  of  the  horizontal  aficT-iiy.siHpnns,  hut  it  can  he 
again  elicited  hv  direcliMf;  the  eye  towaiil  die  side  of  the  i|uick  com- 
poneni.  On  this  account,  Barany  aiKises  the  use  of  opaque  spectnclcs 
in  the  inveslifiatiun  of  hcrizontiLl  nystagniiiH.  as  su^csted  Iiy  Dr.  Hans 
Ahels,  Wh'ii  (lie  person  examined  looks  straight  into  the  spectacles, 
fixation  of  die  vision  is  iinpixssihie.  ami  the  complete  duration  of  die 
nystiij;mus  can  be  measurwl  in  seconds  by  (he  use  of  a  stop-watch. 
VVhen  the  nystajjnius  has  cciscd  widic  ItKikinp  stnu^ht  into  the  s|)ec- 
tacles.  it  eaiiiiot  he  ai^ain  prtHlnci-il  hy  looking'  in  the  direclion  of  the 
(■jinck  component.  The  avcrufp*  duration  of  hori7.ontaI  nyslagniiis  is 
forty  seconds,  though  the  variation  below  and  aliove  this  is  consid- 
erable. 

Fburens  discovered  the  law  that  eaeh  semicirctdar  canal  ]>ruduees 
nystaf^iniis  in  its  own  plane.  If  one  be  tiinicii  with  ttic  head  erect,  the 
horizontal  pair  of  canal.^  fiinrtiotmic;  if  luriu-d  wliili'  tin-  head  is  inclined 
!X^  degnrs  to  the  shoulder,  the  [losterior  vertical  pair  are  .stimulate*!  and 
the  nystuymus  will  be  vertical  (with  relation  to  the  heudt;  if  liirned  while 
the  head  is  inclined  9{)  decrees  forward,  or  ba<'kward,  die  anterior 
vertical  pair  of  catials  funetionale,  causing'  a  rotary  nystui.'niiis. 

When  the  crista-  of  the  anterior  vertical  canals  are  stinudated.  rotarj* 
nystagmus  is  aJways  produced.  In  an  intennediate  position  of  the  he;id 
(45  dcjirecs  forward)  the  result  is  h  combined  nystagmus,  that  is,  h<»ri- 
Ziitital  and  rotarv.  as  lnjtli  the  horizontal  aiid  the  anterior  vertical  canals 
are  stimidated.  This  is  acconlinj;  to  the  set-oiid  part  oF  Flourcns'  law, 
namely,  when  two  or  more  pairs  of  canals  arc  siiimltancdu.sly  stinnilaled, 
tlie  resulting  nystagmus  is  in  the  planes  of  these  canals,  i.  r.,  there  is  a 
comp<iiind  nystagmus.  In  physiological  horizontal  ny.stafjmus  in  iiomial 
persons  die  symptoms  accompanying  .spontaneous  nystagiiuis  (nausea 
and  voniitiiiji)  are  rarelv  presptit,  though  thev  may  be  In  netirasthenics. 

Pb7siological  RoUiy  Nyatagmus. — The  direction  of  rnlart'  nystogrnua 
is  desigiiatetl  a<-vunlijig  to  the  direction  of  die  quicic  movement  of  the 
np|>cr  limlnis  nf  die  cornea;  thus  Fig.  liSo  sigiuHes  njlarv  nystagnuis 
directi-tl  to  the  patient's  right.  It  is  incresuseil  or  diniirnshetl  in  the 
same  manner  as  the  horizontal  nystagmus,  by  looking  in  the  direction 
of  the  <)uiek  or  slow  component  respectively.  Itotary  e.\  peri  mental 
physiological  nystagnuis  is,  eniitrary  to  the  rule  in  tlie  ca.se  of  horizontal 
nystagmus,  often  accompanied  by  vertigo,  nausea,  and  vcHniting.     It  is 
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more  pmnniinred  in  Eliose  who  arc  of  the  imstolile  nervous  type,  namely. 
iieiira-'^tlicnic.s. 

PbTsiological   Caloric   Xystaifmus.  — Sc-hiiiifilkaiii  ant)    lIctiscTi    while 
experinienlinjf  in    1S80   to  detfrriiinc  the   pressure  reslstaiuv  of   the 
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Rr-hrmalir  dl1>*inB  tliowiiiE  tlir  «n«-t«  U[ii»i  Uir  vr?.lil>tiUr  npp'vrnlilMn  «r  liirnintt  lli«  palifnt 
bi  llio  iIkIiC:  f,  Ihv  piviitrJ  |H>int^  4- .  Ihp  aidr  <if  fcmitpoi  |>li.<i-»iril<itt'( at  m-tivily  tif  thp  rrinlii 
■tllpullitna  nl  Ihr  li"n*i>liliil  •vtnicirFulnr  nuiHl":  -  .  Ilif  i>lil«  nf  Irout  iiliywilnjuriil  in-livily  of  Uin 
efWlA  lUDpuUikri*  of  Uif  IioHiuiiIaI  ntiiolB.  Ir)  The  cup»tii  ul  U>^  onxtji  nuiixiliiin'!',  ^,  h.  d.  tli« 
lUfentiriii  (if  iiiiitviiMFiil  of  Uie  Fnilulymtili  in  IW  H|[lit  liiirimiitml  raniil  illiHiiir  tiiiniiiM  ihriul  pm>0 
t»  IM  nstil-.  lliul  i>,  frvnt  tlii^  nntpulln  Iv  lliv  tiirii'uluni  nr  in  U'f  illrivtiiin  dI  itrat(U«i  pliyiiliilriKi'vil 
■I'tivity.  r.  t.  f,  Uir  illiifrlinit  »f  mot  ■.■niriit  i'(  t)w  fni<lu[ynipli  lu  Tlia  Ii^fl  Lonxonlitl  riinftl  lliniil 
•nwl  >.  ililrifts  tuniinH  in  tlit*  riulit.  tlml  in.  (mm  ihif  iilrinuliu  t<i  llit>  naipiillii,  <ii  'linvliiiii  iif  Iriiot 
(sliyAioluci'^ni  Beli\lly,  The  rtitlil  rri'ln  nmpulbn*  )>riitB  «tim<i]Hioi]  upoii  it»  ■"!■  »(  ntKti*"! 
pliyniriliiKirdl  ai-livity  luis  Ihr  Kcrmlor  pull,  nml  il.  Ilicirfiirr.  ilftMntiinea  tli»  dli*ntiiiii  bf  UiP  (]ukk 
(omiMinvnl  lowurrl  tha  riulit;    a.  rifllit  UTiipp*. 

tnembriinn  tytnpaiii,  iiolircd  tlinl  vertipi,  nnu.sra,  and  vomiting  or-ciirrtHl 
when  tbf  fxliTiial  uutlitory  <'aiial  was  lilleil  wUh  fold  water,  wlule  waler 
of  the  bodv  lemper«fiire  caused  nn  siirh  rtfw-t.  ^^aIly  oltUcifri'^'-'*  Have 
obsen'ed  vertigo  ami  iiy-stiifinni-i  whfii  using  (piite  wnnii  or  i-old  wuler 
in  the  ear,  notobly  iTbanischitsch,  C'ohn,  and  Bnbitisky.    To  lioljert 


Digitized  oy 


■ooglc 


033 


THE  EAR 


Barany,  hawever,  belonps  the  honor  of  liavinjj;  so  lliorouj»hly  invest^ain) 
this  pheiioiiieiion  its  to  plure  it  upon  u  TL-lialili'  cliiiicnl  Itasis  Uit  ihedrter- 
mitmtion  of  vi-.<itil.>ular  rviKitloti.     lie  ha^  published  the  following  results: 

If  the  rijfhl  cur  of  one  with  an  intact  ve-siihiiliir  apparatus  \s  impiieii 
with  water  of  a  lower  temperature  than  the  bulv,  while  the  heail  is 
erect,  a  horizontal  and  rotary  nystagmus  tiirecic<l  to  the  left  ear  will 
oi'i'ur.  If  water  of  a  teiriperaturc  tiifjlier  than  tluil  of  the  body  is  ec 
pIoye<J.  the  resulting  nystajLinius  will  Ik*  ii»tary  toward  the  riji^hl;  Uiat 
away  from  the  irritjated  side  when  eold  is  use*!  and  Inward  It  wh( 
warm  water  Ls  employed.  Burany's  theory  is  thai  the  eiidotyoiph 
siihjnct  to  the  sitmr  physical  law  which  is  obscr\'«l  when  one  si<ie  of  & 
vessel  cDritaitiiiiij  water  h  either  eooleil  or  wami«i;  imuiely,  if  «iid  is 
applied  1(1  the  s'nUis  of  the  vessel  the  <'oolr(i  water  within  sink^,  and  if 
heal  is  applied,  the  water  risi^;  thus,  in  either  iti.stancc,  n  cireulalion 
established. 

When  the  emlolyinph  in  a  semieireular  canal  is  caused  to  cirrulftlej 
the  cupola  of  the  crista  ainpullaris  moves  in  the  direction  of  Ihr  enrrviit 
(Fig.  3S5).     .As  the  Walter  in  the  vt^sel,  when  cooled,  movers  downwani,^ 
so  Uie  endolyniph.  when  cooled,  moves  from  tlie  hi^iest  to  the  Inwc 
part.     It  is  plain,  therefore,  that  when  cold  water  is  used,  the  rolar 
nystn^n^iis  comes  Froiu  the  anirrioi-  canal,  tis  the  summit  of  iLs  arcli 
the  hijihest  point  of  the  vestibular  appanitu.":  when  the  head  is  erect. 
The  combination  of  the  rotarj*  with  llie  horizimlal  nystagmus  us  due  to 
the  simultaneous  stimulation  of  the  crista  ampullaris  of  the  horizouiul 
nemicircular  canal  in  tlie  direction  ut  the  lea-^t  phvsiolojtical  activii 
l.  c.  from  the  utriculns  to  the  ampulla,  and  of  the  anterior  vcrtit 
canal  in  the  directitui  of  the  least  physiolu^ical  activity,  t.  «..  fnmi  th« 
ampulla    to   the   utriculus  (I'iif-  -t-^S).     When    the  head   is  ererl,    th< 
arch  of  the  horizontal  canal  lies  on  a  somewhat  lower  plane  than  it 
ampulla,  thus  by  fj;Tavity  causing  the  enrlolymph,  when  <tK>lcd,  to  Hoi 
fn>tu  tlie  utriculus  ihrouph  the  ampulla  backwan!  to  the  lowest  part 
the  canal.     If  wr  pememlier  that  the  tUrcciion  of  greatest  physiulof^ 
aetiviiy  in  the  hori/.oii[a]  and  the  anterior  vertical   canals  is  m-erscd,^ 
the  full  explanation  can  be  easily  arrived  at.     The  highest  jMiint  of  the 
hori/ontiil  canal,  with  the  head  erect,  is  at  the  junction  of  its  smottih 
cud  M-itli    the    utriculus.     Its   lowest    point    is   betu'cen    this    and   the 
atnpulla,  and  this  causes  the  flow  of  the  cndolymph  to  be  interfered 
with  when  warm  water  is  nsetj.  thus  causing  the  anterior  vertical  canal 
to  functiouati"  alone.     Tlic  result  is  a  rotary  nystagmus  to  the  irrigatoil 
aide.     As  the  How  of  endolyniph  is  in  the  dire<-ti(ui  of  pri'sitcst  phvsio 
loj^'ttl  at-'tivity  (Fig.  ^.SU)  in  the  irrigated  ear,  moving  the  cupola  with  it, 
the  hair  cells  are  stimulated  upon  the  positive  side,  hence  the  vestibular 
apparatus  of  the  irrigated  car  exerts  the  gn-atest  pull  and  ovcritalaiuvs 
the  influence  of  the  vestibiilar  apparatus  of  llie  opposite  ear. 

//  man  ^"^  staird  as  a  law  thai  the  dttminatit  physioitt^icaj  activiiy  ijr  in 
tfitU  cauai.  of  a  pair,  ttmvird  which  the  mixek  eompotifnt  {s  dirccteti. 

In  caloric  nystagmus  we  have  to  deal  almost  exclusively  with  the  hori- 
zoulal  and  anterior  vertical  canals,  as  their  ampulla?  lie  cloi^c  together, 
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just  Wliind  the  itietliHii  t,vinpanio  w&Il,  and  ore  c\j>o!;ed  lo  thermic 
iiifliicrifes  Hpplied  in  the  (vinpanic  Cftvjtv.  while  the  po-iilioii  of  the 
posluriur  verhcul  ciitml  la  mcduil  or  inteniitl  to  them,  ami  its  ampulla  is 
on  its  inferior  end.  The  caiiat  is  foiistquently  well  protected  from  heat 
and  <'olfl  ihronghiiut  its  whole  conrsc. 

Barany  mHeti  chanfies  in  the  rtirctrtioii  of  the  calorie  iiystKpiiins  wlicii 
thepn.'silinn  nf  the  head  uii-s  varird.  as  he  also  demonstrated  in  nystagnins 
proiluctxl  by  turning'.  The  irri«;atioii  of  ihe  ri^dit  enr  with  cold  water, 
while  the  head  is  inclined  to  the  left  slmuMer,  prwliu-cd  horizontal  ny»- 
tapnus  to  the  rijcht.  This  he  CMpluiiied  on  the  theorv  of  halanep  of  the 
cooixlinate  action  of  the  senncireidar  canals  of  the  two  ears  throujjh  the 
twci  centres  in  Deiters'  nm-leris,  in  tlio  sumc  nninncr  as  the  c-oorrhnate 
movcmciits  of  the  eyes  are  aecounteil  for.  When  the  heiul  is  InelintiJ 
to  the  left  shoiiWcr,  the  horizontal  canal  becomes  vertical.  Its  anipnlla 
re.st.s  a;;aiiLsl  the  ituier  lynijmnie  wiill.  Wfieii  cold  water  is  hijected,  llie 
endolyinph  flows  Inwai'd  tho  aitipulhi  frotn  the  prominence;  or,  as  hefore 
expressed,  fmm  the  iinipulla  l«  Ihe  utrieidus,  the  direction  of  greatest 
pbysioloKieal  activity,  and  horizontal  nystagmus  occnrs  toward  the 
ri^t.  When  die  head  is  inclined  in  the  right  «honUler,  the  prominence 
is  on  a  lower  plane  than  the  ampulla,  and  heln^'  exposcil  in  the  antrnin. 
the  endol)*mpn  flow.'*  towaiil  it,  or  from  the  ntricidns  to  the  nnipuHa, 
cauHitig  the  greatest  pigll  on  llie  hairs  of  rhe  eri.sta  ampnllaris  in  the 
directian  of  th'e  least  phy»iol(j^icHl  activity.  thu!<  nilowlng  the  left  appa- 
ratus to  overbalance  it.  with  the  resnll  of  a  horizontal  ny^tngmus  to  the 
left.  Tt  will  he  oh-serv^il  that  these  movements  of  enrlnlyjnph  arc  the 
same  as  in  primary  nyMtaj^nuis  by  tnrning  «ith  the  head  ei"ect.  These 
n>actioiis  arc  prcHhiccil  wlicther  the  lynipanle  tneinbrane  ha.s  or  has  not 
been  pt-rforal^fJ  or  destroywJ. 

Pathological  Experimental  Vestibular  Nystagmus.— If  in  tnrning 
hi  one  direction  the  after- ny.-^tagimis  lasts  only  half  a^  long  as  that  pro- 
duced by  tnrning  in  the  oppu.sitc  direction,  the  vestibular  apparatus  on 
the  opposite  side  lo  the  nniek  component  of  the  half-enduring  after- 
nystagmus  is  di.sahlf(l.  and  such  a  ci>mlitir>n  is  ccrtjiinly  patliological. 

Sj)oiilaiirou«  hoTiznniai  iitfuiaymux.  when  not  due  in  alcohol,  lobaceo, 
or  inte.iliitui  intoxieutloii,  or  to  seasickness,  is  prububly  of  intracranial 
origin  (brain  abscess,  timior,  meningitis),  and  slioidd  lead  the  examining 
surgeon  to  search  thoroughly  for  the  intracranial  disease.  In  aUseess,  if 
extradural  iind  In  the  pcrifxl  of  latency,  the  difficulty  is  great,  because 
of  the  abseiii-e  of  other  symptoms.  A  .single  symptom,  even  when  so- 
important  as  nvslagnms.is  far  from  being  sufficient  to  warrant  a  diagnosis, 

Sp/jiitaiietnt-i  mj.-ttatjtmin  irtrt'ngrr  to  niir  side  h  altiHUja  jxitfuilmfiral. 
The  nitan'  element  is  usually  present  alune  or  in  combination  with  a 
nv.stognnis  in  another  plane.  1  n  these  <-n.ses.lheaccompanying  symptoms, 
vertigo,  nnnseji,  and  vomiting,  are  often  of  the  seven'st  type,  especially  in 
diffuse  suppurative  Inbyrinthiti.^,  meningitis,  and  cerebellar  ab-sccss. 

In  a  few  normal  perstms  .spf)ntaneous  ny.stagmus  toward  Ixjth  sides 
may  be  ob.senetl.  but  only  when  the  eyes  arc  in  the  extreme  lateral 
position.     It  is  characteristically  e«|ual  to  hodi  sides. 
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In  pathological  ■ipontaiieuii?  vestibular  nystagmus,  Uw  quidE 
pnn«it  is  lowurvi  the  dis^ascid  rar  so  Innj;  as  the  lab^-nnih  fe  not 
pletely  deslnn-ed.     When  it  \s  destrtiywl.  the  nystapntu  suddo^y  » 
to  th4'  oihrr  side  und  rrmHiiiK  there  three  or  four  dmvs.  after  wU 
gnuluully  dinii[iUhf!i  aiid  fiitully  i-cjim'm  Hhu^*tlK-r.  uiiltrssintbri 
some  complteAiion  occurs  in  the  hntin,  when  it  -vWX  aj*am  iDovr  coMranl 
the  di-H>a«wl   vat.     In   Ixilh  eases  the  uystaf^us  and  acruoifHyiMgj 
*yni|»lnru»  are  iiileiiM-.     'Hie  difference  brtwe«i  them  is 
aiid  eariy  eea.sin$;  in  ditfii.se  suppumiive  lahyrinlhilis;  tnercaae  witboot' 
tendency  to  stop  in  intrueranial  complications.     When  a  Ubrrincii  isi 
mmpletcly  dcstmyed  it  eiinnot  functionate,  and  cannot.  ihefWon:.  jSh^j 
sdffns  of  irrituliiiii.     (%inse(|m-iitly,  the  nysta^nni.s  mu<4  nnanatr  fraaj 
the  sound  '<ide.  because  its  cri-«ta  unipidlans  doe.«  fiinctiunatr.     Tbe 
re\'er.sed  ny.sta^nuis  continue.')  to  this  side  for  a  few  dat-s,  Immuse  of  itir 
loss  of  iMilanee  which  previously  exwted.     The  cxcurnods  an  wide. 
'ITiis  form  of  nystaf^ius  Is  of  the  ntmoiti  interest  to  otolof^tscsL    OtAj 
when  experimental  nystagmus  in  the  healthy  is  thoroughly  unddstood*,] 
i.s  the  great  vuhie  of  the  <<ponlancaus  ny.-^tagmus  a5  a  elinicAl  symplam 
fully  appreciated.     I.ct   \ti>  take,  for  example,  a  case  of  suppurative 
labiiTinthitis,  in  whi<^i  it  is  thouglit  neeessan*  to  do  a  complete  Uhy- 
riiithine  ii|H'nition.     'i'he  vestibular  function  will  be  destrayrd  \iy  the 
opcraliiin  if  the  disease  has  not  already  done  au,  and  tlie  nvstapuus 
will  Ih*  ilirecled  to  the  sound  side  imninliately  after  the  ofierattoo.      If 
within  four  days  the  (]uick  component  »  direrted  towanl  the  disr^aardl 
side,   meningitis  should  t>e  dia;;u(>stii.-ated  at  on(.-e.  as  tliU  time  Iinitl  U 
a  snn'  sign  of  meTiin;,'iii-i  iip(in  the  afTected  side.     When  iIiU  siniptum 
occurs,  theilres^iiig^  should  l>e  reinovetl  an<l  lietter  drainage  pru^idnL 
If  the  ch/intfe  tnLex  lontjer  than  fatir  dai/s,  that  in  to  iiaif.Jlvraag»or  motTy 
even  to  weehi  or  rrumths,  rrrebeilar  abirivss  is  highly  probable,  etpmaOjf 
if  the  iii/!/ltiffm.u.H  fniffit  to  tjrow  xmrMc  instetul  of  hctt*^. 

Any  obstnietion  to  thennal  eonduetinn  to  the  median  tympanic  wall 
will  cause  a  slow  response,  hence  the  water  used  must  l>e  of  a  teni|ieniture 
gr(«lly  diffen-nt  from  that  of  the  body.  If  water  nf  the  Inxly  tem|»rmiure 
is  used,  no  matter  how  long,  even  when  no  nbstnictioii  is  preM.>ni.  the 
result  is  negative.  If  the  vestibular  apparatus  has  been  destrvtved,  or 
the  vej»til>u!ar  nene  paralyzed,  irrigation  with  either  hot  or  cold  watw 
will  iwit  pmdnee  ny.stagmu.s. 

By  the  aid  of  the  calorie  lest,  unilateral  destmetion  of  the  vpstihular 
apparatu.H  or  paralysis  of  the  vestibular  tier\e  can  lie  promptly  diag- 
nosiiratcfl.  \\lK*n  atn'sia  of  the  exiernal  auditor.'  canal  is  pre?*<'ni.  or 
cholesteatoiuatuus  masses  are  in  the  tympanic  i-avily,  ami  interfere  with 
thermal  conduction  to  the  lateral  wall  of  the  Uh^-rinth.  this  test  will  faiL 
A  rdalively  longer  continnetl  flow  anil  lower  temperature  of  water  must 
Ik  us<i1  in  cavs  i>f  very  acute  suppurative  otitis  inetlia  on  aectMint  iif 
local  conge-stion  and  elevation  of  temperature.  When  the  calorie  tesi 
fails,  tlie  turning  lest  may  t>e  usetl.  It  is  just  at  such  tinir?i  that  the  lest 
senes  us  well.  If  a  suppunitin;;  side  sluiws  a  nystagmus  by  tuniing. 
lasting  hut  lialf  as  long  as  that  uf  Ihe  suund  side.  It  is  a  sign  that  the 
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disease  has  extciuJed  to  iho  v<'stit>iile.  A  mere  dUlerence  of  average 
relation  helween  two  sides  is  of  ro  signiHcanre.  The  fliffcwncc  must  be 
at  least  tt-1  two  to  one. 

The*  avi'mjjc  cliimtioii  oF  phvsiol  officii  I  rtitan-  aflcr-nvstnpniiis  is 
twenty-four  secoiuLs  to  tlie  ripht  uiul  twenty-lwo  stfomls  Id  iIk-  left. 
Thai  nf  ihr  horizontal  aftt-r-nystajfiiius  is  forty-one  seconds  to  llie  right 
and  thirly-fi^lit  st-ttituls  to  the  h-fi.  ]  n  thosr  cum's  in  whieh  the  (hinition 
of  the  horizontjtl  afler-iiystaj;imis  i«  uIm)vc  tlie  averiijje,  it  lusts  two  and 
unt?-half  tiine-s  ns  luii^  as  ihe  rolarv  in  the  siune  itidividual. 

Oontnmdications  to  the  Caloric  Test. — The  use  of  watn-  for  the  caloric 
test  is  foiitriiiiulicaltil  in  Innirinilic  nni\  dr\'  perforations  of  tlie  iiieni- 
braiui  tynqjuni.  If  water  is  iiUnKlm-i-d  tlirou^^h  lln*  cxienia!  auditory 
canal  into  the  tynipnnitic  cavity,  which  is  not  sn]ii)nrHlive,  il  will  often 
CJiusc-  or  ri'-i',\cile  a  sujvpnralivc  proce«.s.  Irrif;ation  is  not  coiilruindi- 
catv«l  if  ihi-re  is  suppuration,  as  it  is  iniposwiNEe  to  create  that  wliicli 
already  exists.' 

Banny's  Fixation  Apparatus,— Wlien  sponlancou.s  nystu^uius  exists,  the 
dc[.'rcc  of  involvement  nf  the  labyrinth  may  \k-  accnnilcly  estimated  hy 
the  rc-s|H)nsivenciis(>r  the  vcstihular  apparatus  to  ai^hln)  external  irnlaliun. 
Before  irri;;atinj;.  a  fixation  point  nnist  tie  fouml  wlterc  the  nystapiniis 
ceases,  or  Is  niininial.  For  this  purpose.  IKininy  hasdcviscii  an  instru- 
nient  which  is  niadc  fast  to  the  head  of  the  patient  hy  a  head-hand.  A 
metal  pUilc  with  a  dial,  fr»)ni  whiciv  a  metal  rtnl  cxtcnrfs  at  ri^^ht  aiif^lcs, 
bearing;  a  iJiortcr  peiifinnt  rod  which  can  be  moved  l>ack  and  forth 
and  from  side  U>  side,  form  ihe  essfntial  parts  of  ihls  instrutnei>1.  The 
piLlient  H.xes  liis  eyes  n|ion  the  pemlunl  nwl.  and  il  is  iniivcil  to  (he 
point  at  which  the  nysta^nnis  is  least  or  altogether  disappears.  When 
thi.**  point  i*  dclermincd,  irri[;atc  the  at^'ectcd  car  gently  with  cold  water. 
If  this  inilufcs  an  adilitional  reaction,  the  nysta.pn!us  will  reappear  or 
increa.se  while  the  paticnl  lonks  iit  the  (ixatton  point. 

In  severe  ca.se-s  of  .s-ponianc«)Us  nystnjjnuis,  this  nicthoti  of  examina- 
tion must  he  very  exact,  as  the  correct  diagnosis  depends  largely  on  the 
calorie  test  in  conjimction  with  Barany's  fixaliou  ajiparatu.s.  If.  for 
■instanee.  the  hi.storyof  a  case  is  not  dear,  the  .spontaneous  nysta^nnis 
i.s  to  the  (liscascil  side,  and  the  lahyrinth  <!om  not  respond,  uieninnilis 
or  eerehi'lliirahs(r.s.sniust  hcpn-scnt.  If  il  does  respond,  neither  of  these 
diseases  can  exist,  as  not  a  sinple  case  of  either  has  been  found  up  to  this 
time,  as  lonfj  as  the  lahvniilhili^  has  n-niaincd  cin-uniscrihiil. 

Nystagmus  in  Circumscribed  Labyrintliitis.-  Dtfierential  Diag- 
nosis and  Some  Surgical  Suggestions.—  In  circniuscrilK-d  lahyrinlhiiis 
the  follt>wLn^  ela.s>iliealioii  nuist  lie  ohserved: 

I.  Erosion  with  fistula. 

(a)  Krnsion  with  normal  irritability. 
(6)  Erosion  with  iliniinishcd  irritaliility. 

II.  Traumatic  with  irauiuatic  neiirn.sis. 


'  In-igaMoin  in  ■IniiavratJN  «hi>i>  ;>  li*tulii  llinxiuli  ttir  lat<T»l    Uhyriiilh  wall  rxinti).     rnltwi  thn 
Wkirr  in  vpfy  K'li'ly  pnunl  inU<  lli*  "itr,  |»»  may  Ih>  i-nrrinl   tii   imw   piiinU,  •luuly  umvcrtiim  ■ 
i.'«fnuinwnb«d  lulu  n  tliOuM  lAbyrluUtitiA  lor  liutuicc. 
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T.  &osion  with  Fistnla.— Circumscriljed  disease  of  the  Sabvrinth  is 
characterized  hv  attarkt  of  verligtt  and  iiystaj;imis,  atid  lilways  by  some 
iinpnirmcnt  of  hcariiij^.  Erosion  with  fistula  i--*  always  swoiidarj'  lo  dis- 
ease of  lh(;lyni{»aiiiffavily.  whit'h  not  only  involves  the  tlmm  andossirles, 
but  often  also  the  botiy  median  (ympaiiie  wall.  The  form  of  cireum- 
scril>ed  labyrinthitis  of  j^t'atcst  intf-rcst  in  the  .study  of  nysta^jmus  is 
erosion  with  fistula.  Thi.s  form  may  I'emain  cireuiiiM'nbed  Uiv  a  long 
time  or  beeomc  difTii.fed,  or  it  may  heal  with  the  formation  of  connective 
tiasue  o\er  tlic  listiilovis  opeiiin{>:,  j^radually  us-sifytng  aiuJ  closing  ii. 

Barany  descrilied  vertigo  a.-*  Ix'itig  of  two  kinds: 

1.  That  which  occurs  without  external  cause. 

2.  That  which  occurs  with  external  cause. 

1.  This  type  comas  on  at  any  time  and  nnrlrr  all  Hrcitm.'slanees  while 
the  patient  sits  ijuirtly  at  a  desk,  during  a  meal,  while  walking,  and  even 
during  sleep.  Such  attacks  are,  as  a  rule,  quite  severe  and  of  long 
duration.  Tliey  ntay  la.'^t  from  orie-bHlF  to  wveral  hours.  'Hie  nys- 
tagmus is  of  tlie  sponlanw^us  rotary  type,  the  <[iiick  i.'onipi>neiit  of 
which  is  directed  lo  the  diseasetl  .side.  There  may  also  Im?  a  weaker 
nystagmus,  the  quick  component  of  which  Is  directed  toward  the  sound 
side.  The  aecom  pa  living  phenomena,  nausea,  vomiting,  and  the  .sen- 
satioji  of  movements  of  ohjccis,  arc  tjiiite  severe. 

2.  The  external  causes  of  the  second  form  of  vertigo  are  rapid  niov^ 
meiUs  of  the  hea<l.  stooping  forward.  ri.sing.  inclining  the  head  backwartl, 
and  especially  toward  the  ?ihoidder  of  the  distaset)  side,  and  going  from 
a  hot  to  a  cold  room,  or  viof  trr.ia.  The^c  attacks  arc  not  uiiually  severe 
and  their  duration  is  short,  lasting  imly  from  a  few  seconds  to  a  few 
miiuitcs.  The  nystagmus  is  rotary  and  directed  to  the  di.scascd  side, 
but  vomiting,  as  a  rule,  is  ab.sent.  In  the  interval  Itelween  the  altaeks 
of  both  kinds  the  patienU  fref|uently  feel  pt:rfectly  well,  and  often  sliow 
no  signs  of  uysragmus  or  disturbances  of  etjuilihrium. 

yyinptoujs  of  cochlear  dLsejuse  ( tinnitus,  niarkwl  deafness,  loss  of  bone 
conduction,  and  of  henriiig  for  the  tones  of  the  upper  register)  are  very 
often  associated^  with  either  form  of  Ihc-sc  attacks,  lioth  forms  occur 
in  cases  of  erosion  of  the  labyrinth  in  the  course  of  acute  or  rhrouic 
suppurative  otitis  mwlia. 

Between  attacks  it  may  be  possible  to  observe  a  very  weak  rotary  and 
horizonlal  nystagmus  in  re.'i[X)n.se  to  Ixirii  the  calorie  testa.  Oetitsicmally, 
n>tary  uy.stagmus  by  turning  will  last  longer  than  the  norma)  horizontul 
nystagmus.     The  latter  is  alwa\*3  a  pathological  condition. 

In  ca.se  of  diniiulsheii  irritability,  there  is  a  nuKlerate  degree  of  rotar\- 
an<l  horizontal  nysl.aginus  (a  combined  .spoil tanixiiis  ny.stagnius),  to 
Iwiih  right  and  left,  which  is  usually  stronge^tt  to  the  diseased  side,  but 
st>metiuies  lo  the  sound  side.  Upon  inclining  the  head  backward,  that 
is,  placing  the  anterior  veititul  canal  in  the  horizontal  plane,  vertigo  and 
nttan"  nystagmus  lake  place  in  about  .'jtl  \tvr  cent,  of  the  cases.  The 
quick  comj>oncnt  of  the  nystagmus  is  dirceteil  lo  the  disejiswl  side.  The 
duration  is  about  Hfleen  second.s.  After  waiting  ten  miimtes.  the  same 
procedure  will  give  a  like  result.     Compression  and  aspiration  in  the 
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auditon*  canal  and  middle  eur  prcxiitcc  no  iiystagmiis,  though  eye  mo\e- 
nienls  otwir.  but  are  only  minimal.  (!>ee  Fi.sdila  Symptoms.)  'J'he 
response  lo  cold  water  w  tjiiilc  typical  as  to  dirrrlion  and  plane  of  the 
nystogniiis.  but  it  is  very  weak.  Turning'  ten  niimites  in  ihr  direction 
of  the  diseaswl  side,  head  erect,  produces  horizontal  Hfter-nystaKinus 
to  the  opposite  side,  of  about  thirty  seconds'  duration,  a  rtHliution 
of  one-fourlti  of    tlie    noniial  average. 

Fistula  lA  a  cdtLscfjuence  of  erosion  of  the  Labyrinthine  wall.  \ATicn  the 
buny  wall  has  lieen  bruken  through,  tbe  membmnciuii  eanul  coiilniiiiiig 
the  eiidolyniph  will  be  exposed.  Frcs.'^iire  upon  it  causes  a  displacement, 
or  flow  of  ciidalyiiiph.  Sucliun  causes  a  n-liirn  tiow.  Movements  of 
the  eye  of  anystagmatic  character,  produced  by  conipre.s.sioii  and  aspi- 
rutinn  of  air  in  the  external  auditory*  canal  and  in  the  tympanic  cavity, 
are  tbe  sign  of  fistula,  and  aid  in  differentiating  labyrintbili.s  froui 
cerebellar  ab<irr-'^s. 

When  tilt-  vestibular  apparatus  responds  normally  to  the  ealoric  test. 
compression  and  a.spirjilinn  nf  the  membranous  canal  through  the 
fistula  in  the  bone  causes  long,  .sh)W  movements  of  the  eyes,  or  an  active 
nystagmus  of  some  secmuls'  duration.  Wlien  (be  resfnuise  to  the  caloric 
tcsl  is  partly  or  completely  lost,  very  sHglil  movements  nf  the  eye  may 
be  ob.served  during  the  test  for  fistula.  It  is  also  true  that  e.\eeediiig]y 
small  movcmcnl-s  of  the  eyes  by  compression  and  aspiration  have  been 
obscrvwl  by  Harany,  Ileimcbert.  and  many  oUiei-s.  in  tlu*  absence  of 
fii^lula.  In  ."iucb  ca.se-s  the  rrsponsr  nf  the  vcHtibular  apparalu.s  to  heat 
and  coli^l  is  normnl.  'I'lic  lallcr  fin-l  excludes  fistula.  Jis  (.see  above)  the 
movements  of  the  eyes  niiist  tlieii  be  vf  ri'  long  ami  slow.  'I'he  directions 
of  the  movements  differ  in  dillerenl  cases.  The  movements  which 
result  from  the  compression  are,  however,  always  in  the  opposite  direc- 
tion to  those  ubidi  result  from  aspiration. 

Teat  for  Firtula.  An  oUvosbapcd  lip.  to  which  is  attached  a  nibber 
tidje  with  a  valvfles.s  bulb  on  the  ullier  eml,  i.s  placed  tigblly  in  the 
external  auditory  meatus.  While  the  patient  looks  nt  the  forehead  of 
the  examiner,  prcs.-jure  must  be  made  on  the  bulb.    The  amotirt  of 

fires.surc  has  never  been  detcrmine<i  in  pounds.  It  must  not  be  too 
itile  tior  verj'  greut,  and  sbouUl  be  done  rather  .suddenly,  but  not  so 
much  .so  as  to  startle  the  patient,  othcrwi.se  the  movement  of  ihc  head 
may  deceive  the  examiner  into  the  belief  that  he  has  seen  the  eves 
move.  To  be  perfectly  certain  that  the  eye  umveuienla  are  in  rcKponse 
to  compression  and  anpiralion,  lw>tli  nuist  be  made  without  removal  of 
the  olive  lip,  and  the  re.sponse  to  one  uiust  be  the  «ippo.sitc  of  that  to  tbe 
other.  Wlien  a  retro-auricular  fistula  is  present  a  soft  rubber  bell, 
which  ineIo.ses  both  the  Kslula  and  the  ear.  may  be  u.snl  instead  of  tbe 
olive-slnipcd  lip,  I'irect  pressure  with  a  cotton-tipped  probe  will  give 
the  same  residts,  but  the  iir.sl  is  to  bepreferr«l  as  the  more  geiule  method. 
When  the  njembmnnus  labyrinth  is  intact  the  i-eaetioci  of  (he  iHseased 
side  to  irrigation  with  cold  water  is  greater  than  that  of  the  .sound  side. 
Tliis  is  due  either  to  (be  absence  of  the  tympani*'  mumbrune  and  tlie 
bony  covering,  or  to  greater  vestibular  sensitiveness. 
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of  laiiyniuh  (lo.ilniclion  are  the  same  from  all  causes,  if  the  patteiil  is 
conscious. 

If  the  patient  s«rvive,  the  aFter-»yinptDnis  are  those  of  t^tjiiiplite 
liilATinih  (iestriietwm  iif  one  .side,  with,  of  foiirse,  total  deafness  on  the 
iiijurtil  side. 

If  the  patient  claims  to  he  iinahle  to  work  Wcauae  of  vertigo,  the 
hi.slon-,  logtrllier  witli  eonipli-te  oiie-siihf  I  (Iciifne^s,  ne;;!ilive  response  to 
the  caloric  leM  of  ihe  iiijtiml  side  amA  rinHtificatioii  t»f  tliv  iioriiial  phvsio- 
Icif^ieal  nystapnius  in  respiiii.se  tti  Uiniin^  will  disprove  the  claim,  as 
there  ii<>  a  reudjii-slnienl  of  the  futK-tioti  of  e(|uihl>riiini  in  these  vuses. 
Incomplete  destnictioii  <'aiises  the  attuek^  of  vertifin  mentioned  ahove. 
Complete  dehtnielioii  eau-ses  severe  verti^-o.  iiysla^'iiius.  iijiiiseii  and 
vomiting;,  all  of  which  lend  to  improve  from  the  lime  of  onset,  lintilly 
cwLsiii;,'  aho^'elluT. 

Nystagmus  from  Intoxication.— Smokers,  drinkers,  and  those  who 

sntfer  froEii  aulo-intusiialiori  have  s)>niituneou.s  attacks  of  verlij^o  inid 
liystagliuis,  wliieh  may  or  may  wot  h^e  aexxjiiipamieil  by  vomiting.  In 
mui'h  the  greutcr  niiinher  of  such  patients  the  mcmlirann  tympnni  is 
intact,  the  vestihular  apparatus  responds  to  ull  te»t.s  luid  peri'eption  uf 
sound  is  normal.  The  nystapmus  i.s  ve,itihnlar  in  chararler,  arising' 
from  lo.\ic  iiiltm-nce-s  aeling  upon  tlie  crntrcs  in  llie  fourth  veiitrich'  or 
disahMiii;  the  veslihdlar  nerve.  .Slijihl  altaek.-i  of  vcrligo  are  also  found 
in  tl»)se  who  consider  theinsehes,  and  who.  upon  exandiialion,  seem  l*( 
be  perfeetliy  healthy.  They  have  -such  attacks  upon  un.sinp  in  the 
morning.'  aiirl  when  sl(M>pin|;  (jiiickly.  Tcniporarj'  congestion  of  llie 
head  proliahly  causes  tlicni. 

Vertigo  and  Nystagmus  in  Neurasthenics.-  Spuntaneini!.  aitucksof 

vertigo  of  cerchrnl  origin  oci-ur  especially  in  neurasthenics.  The  vertigo 
come»  on  when  Ihe  vision  is  KmsI  on  an  object  for  .some  time,  and  causes 
dwinrhances  of  c<piilil>rinm.  The  nuivements  of  the  eyes  arc  noi  of  (he 
vestibular  ty]>e,  ihongli  they  are  constant.  These  palienth  may  full,  but 
in  no  definite  dircrlion.  Apparent  niovenient  of  surrounding  objects  is 
notic-iNl  by  diein.  They  also  have  attacks  of  vertjjjo  oF  the  true  vestibular 
character  when  bending  forvvuril.  arising  in  llie  [norning,  or  upon  move- 
ment of  itieliciid.  Tlievcrtigii.  priHiiiciil  by  lurninglcii  liuu-s  is  stronger 
than  the  spontaiuf»ns  attacks.  Tlicy  bwuine  pale,  tremble,  per-spire, 
and  lose  consciousness  completely  or  partly.  Any  or  all  of  these  sym|>- 
toms  may  be  present.  One  or  two  turnings  with  the  hea<i  inelini'd  Hit 
dcgm^s  forward  prnduces  vertigo  and  i-olary  ny.staginns,  whi*-li  the 
palient.s  idr-iilify  witli  their  s|N»ntancoii.s  atlack.s.  'I'hcy  occur  without 
disease  of  the  ear,  and  stamp  the  ucura^ithttiic,  m  do  abu  the  folloHlng 
symptoms,  in  disea.sc  of  the  ear. 

In  neuraslheiiics  « ith  circnuisciilR-d  lubyrinthStU  rapid  uiovciiicnts 
of  the  hea<l  priMluce  a  stn>ngcr  vertigo  than  in  neura.sthcnia  alone.  In 
alwut  oti  [KT  cent,  of  these  eaaes  such  attacks  can  he  protlucct]  upon 
the  first  examination  by  qinckly  inclining  the  head  backward  while  the 
palieni  is  in  u  sitting  |K).H(nre.  Itolan,'  nystugiiuis  lo  Ihe  ilisp»s<-d  side 
and  vertigo  occur  and  caintut  be  reproducvU  l>/  tbt  name  manipulation 
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sionally  slight  liorizontal  iit'titagmus  to  the  disea-setl  .sitle.  These  arc 
sjinptonis  of  Intent  lab}Tinthiti.s.  tn  the  pcrioc)  of  iatcncv  the  »ouniI 
side  lasej*  some  of  m  responsiveness  to  both  tlie  ealorl*-  uiiiJ  the  (urriitij; 
test*,  proljahly  nn  Hccoiini  of  the  ehangcs  which  take  place  iti  the  centres 
ill  the  reailjnsliiient  of  the  ei[uilil)ninn. 

Nystagmus  in  Latent  Destruction  of  the  LabTrtnth  of  One  Side. — 
^\'eak  romry  iiysUignius  exi.st.-*  in  bolli  sides  when  liu-  eves  are  in  the 
exirviue  lateral  position,  though  it  is  somewhat  stronger  to  the  sound 
side.  'J'here  is  no  nyslagmus  when  tlie  patient  looks  straight  ahead, 
unless  opaque  speetaeles  are  usetl.  in  which  i-aM?  very  slighi  ny.siagmus 
cxTiirs  toihe  soniid  side.  The  caloric  test  of  thedisea$e<]  side  ix  negative. 
(^ol«l  water  in  the  .soniiil  ear  n.stiiilly  prtHJiices  a  strong  rotary  ny.slaginiis 
to  the  oppasite  side.  In  some  caacs  ihi.-*  reaction  i.s  weaker  tliiin  normal. 
Evidently  the  readjuslnienl  i>olh  in  the  centres  ami  the  vestibular  end 
organ  dllFers  in  individuaK  It  is  probable  that  the  normal  end>organ 
takes  up  the  functioii  previously  pcrftirmcd  by  both,  and  in  one  case 
tran>mit5  a  strong  impression  ami  in  another  a  weak  iRipre>«ion  to 
Dciters'  nncleii-s. 

The  galvanic  tcstK  for  bolli  the  anoile  (positive  pole)  and  the  kathode 
(the  negative  pdle)  arc  negative,  or  nejirly  so.  Aspiration  and  com- 
pression  tests  are  negative.  'I'en  turnings  to  the  dlsea.sed  side,  with  the 
head  cret't.  produce  horizontal  after-nysUigmus  to  the  mjuihI  side  of 
alMUt  thirty  .seconds'  duration  when  npn(|Ur  spwtaclcs  arc  n.scf].  Ten 
turnings  to  the  sound  side,  the  heai3  enx't,  |inHliK*e.s  liorizontal  afier- 
ny.sljig«nis  uf  (iftet'ii  seconds'  iluralion  when  opaijue  .s[>erlar]es  are  worn. 
The  same  turning  to  the  diseased  side  with  the  head  inclinexi  fN)  degrees 
forwani  produces  rotary  after- infitagm us  to  the  stwnd  sitle  of  twenty 
seconds'  duration,  if  tlie  s-j)e<-tHc-les  are  worn.  Ten  turning-s  to  the  .sound 
side  with  the  hesul  incliiM*d  forward  0(1  [legree.s  [iroduces  rotary  after^ 
nystagnius  of  ten  swoiids"  duration  if  the  spectacles  itre  worn.  'J'hese 
turning  reactions  are  typical  (»f  latent  uiu-ouiplicated  labyrinth  destnic- 
tion  of  one  side,  and  may  be  u.sed  ditiieally  and  relietl  upon  when  the 
ealoric  test  is  made  uncertain  by  atresia  or  stricture  of  the  external 
auditory  canal;  by  the  presence  of  n  chole^iteatomiitous  muss,  or  of  acute 
suppurative  otitis  niftiia.  If  the  duration  of  the  after-nystagmus  to  the 
sound  siilc  is  t>eIow  the  averages  given  above,  that  to  die  desti-oye*!  side 
will  not  be  more  than  half  as  long.  If  the  duration  to  the  -sound  side  is 
greater  than  ihe  avcnigc.  the  sjimc  reUilioii  will  per.sist. 

Nvstagnius  by  lurniiig  should  !«•  Innjucntly  produced  by  the  surgeon 
in  both  normal  and  pathologicnl  cases  if  he  means  to  become  thoroughly 
ac'iniiinletl  with  this  valual>le  aid  to  diagnosis. 

Nystagmus  in  Meningitis. — Differential  Diagnosis.-  In  the  early 
stage  the  iliffereuijal  tiiagnnsis  iM'tween  meniiigtii.s  and  cereiiellar  abseesa 
is  very  difficult.  The  condition  of  temperature  marks  the  greatest  dif- 
ference. The  nystagmus  in  lunh  casea  is  the  same.  In  meningitis  the 
temperature  is.  ax  a  rule,  high,  though  abscess  may  also  begin  with 
this  symptom.  All  the  pressure  s\*mptoms  in  the  posterior  fossa  may 
aixximpaiiy  circuioscribed  meningitis  in  this  situation.  Ilemiatuxia  hus^ 
*1 
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however,  never  I»eeii  ol»spn'ed  in  FolitKcr's  clinic.  Nystagmus  of 
same  vewtihular  fharacter  as  in  cerebellar  abscess  is  protlticcxl  by  ii 
volvemetit  or  llie  veMJbular  iiene  in  the  iritenml  utuliturv  rattaj.  Sivjilc 
diminution  of  ^oum]  |H*refpti(5n  in  llic  ear  is  iiiorv  iTKhV-ntive  of  nifiiiu- 
gilis.  Severe  stiH'-rieek  and  hj-pereslhesiu  of  the  skin  arc  .syniplnin>  iihkv 
frot|uciitly  entTOiintered  in  uieningitis  than  in  cereliellnr  uUmtks.  If  iIk 
meningitis  extends  to  the  eonvcxity.  general  conxTilsions.  sunken  alido- 
meti,  small  tjiiiek  pnl.se.  <^'licyiie-S(i>ki*.^'  n*-s|ji ration,  and  total  unowi- 
5eimisnes.s  oecur,  and  thest-  make  the  diagiiOTtis  .simple,  aiHl.  it  may  V 
ttddetl,  operative  interferenee  \vsa  elTeelive.  In  meningitis  serosa  dirrr 
are  aUo  syniptom!>.  The  changes  of  tempeniiure  are  .slight.  Siniu 
ihronibosis,  esfMt-ially  of  the  <iivemous  Riitl  iraiisvcrse  siniw>,  n 
uiiildle  ear  snpi)ur»(ioii.  especially  when  complicated  by  nmMi-i  ;  , 
may  c^w^  menmgiris  wiihnnl  invrtlvcmcnl  of  the  labyTinlh.  In  thr-T 
eiuses  the  .symptoms  ait;  iiyslaginUM.  vertigo,  vomiting,  headache,  and 
facial  paralysis.  The  nystagmus  is  of  retrolabyrin thine  (namely,  inlra- 
cranial)  origin. 

(Jplic  neuritis,  eliokeU  disk.  uiiconM-iousueifs.  and  convulsions  fono 
a  sjTiiploii  I -complex  which  never  flianu'terizcs  an  uncomplicated  otitis 
nu'diu,  though  unconsciousness  and  convnUions  may  l»e  prtweui  In  verj' 
young  rhilili'cn.  In  the  hitler  cases,  simple  paracentesis,  or  ojieralion 
for  »c4il(-  [taLstimlitis,  will  often  i-ait.sc  rhe  symptoms  lu  divippi'ar.  In 
hysti-ria  w*-  uften  find  otitis  meilia  with  heuiiailesth^-.sia,  hcnu'pare.ii.\ 
vertigo,  nausea,  and  ilisturlmnccs  of  vi.sioii,  luit  the  betiiiparesit  aiid 
anesthesia  are  on  the  4lisrasc<I,  instead  of  the  opposite,  side. 

Nystagmus  of  Intracranial  Origin.     Intmcrnnial  iiystaguius  is  of  tht 
veslibidar  ty|H-,  with  die  dillVn-nce  diat,  insteuil  of  growing  coiiliiiiinlly 
weaker,  and  ceasing  altogether  in   from  tsvciity  irutary  nystagma-il  lo 
forty  (horiKontal  nysliignnis)  secund.t,  on  the  average  (physiological  ves- 
tibular ny.sliigmiis),  or  In  from  a  few  minutes  to  scvi-ral  t\».\i- 1  pathological 
vestibular  nys(aginns),  it  gri)ws  constantly  stninger  without  tlic  tendemY 
to  cea.se.    The  oirly  ditrcrentiid  diagno.sis  between  vestibular  and  itiini- 
cranial    nystagmus   depend.-*   Uirgely    upon    the   responsivene-ns   of   ihr 
vcMtibtilur  appiimtus  In  the  caloric  an<l  turning  tests.    In  es.4es  in  Hhirh 
the  vesdhulur  resptirisiveness  is  lost,  a  ptwitivc  diagnosis  can  lie  mode 
from  the  chanuii-r  of  die  sjuHiianeous  nystagmus  (Barany,  Neumann). 
When  a  lahyriiuh  is  nun-responsive  and  a  .strong  rotary  nystaginiis  lo 
the  same  .siile    is  present,  the  nystagmus  must    nris4'  from  some  inlra- 
cmnial  disease.     When  the  vestihnlnrend-orgnn  isiiuiiplerely  flestroye»i, 
it  cannot  pr(«hu-e  nystagmus.     The  nysltigmus  which  occurs  lo  (he  di;*- 
cii-sed  side  lunnoi  i-manute  fnan  the  .sound  side.  lH*<7in.se  by  the  low  of 
coordination  it  would  overbalance  and  produce  a  nystagmus  to  the  aidfe 
opposite    lo    the   destroveii    labyrinth.     The  presence,    however,    of   t 
stronger  irritation  through  the  course  of  (he  vc-stibiilar  iiei-ve.  or  from 
Ueiters'  nucleus  of   the  rliscasctl  side,   will  prochice  nystagmus  lo  the 
diseiLsed  side.     The  acconipaimng  vertigo  is  very  marked.     If  ■  Ul 
rinlh  is  destroyed,  and  there  U  a  xirong  rutar)"  nystagmus  with  the  qi 
compotient  direcKnl  tn  the  opposite  side,  it  is  natural  to  supno^ir 
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it  is  caused  by  the  ^mnd  vestihiiiHr  apparaius.  This  is,  however, 
not  neci'ssarilv  (rue. 

If  the  uysiaymu^  incrcajf^,  iimtead  of  diminishing  in  tntettfittf,  a*  in 
labyrinth  denirucHoti ,  then  ii  is  of  intracranial  vrigin,  probably  due  to  a 
cerebellar  abweiu  irritaiiny  the  opposite  half  of  Driters'  nucleus. 

IVith  dfofiu:t.H  and  nystaymun  of  the.  intracranial  type,  and  intact 
tymiMiniv  vuinbrane,  tumor  alony  tlte  cottrse  of  the  vetftibiihr  nerve  it 
pxuat  probable. 

In  labyrinth  supfiuraiion,  in  which  the  Tesiibuiar  apparalns  of  the 
afffded  side  does  /Kit  rispvnd  to  the  physrtdogiral  te.tf,  and  in  which  the 
nystaymtis  tji  townril  the  diseased  side,  rircumscrihal  meningitis  of  the 
pthftrrioT  fossa  may  be  present.  This  nvstapiius  is  of  the  saiiir  clmractcr 
as  that  pmnnating  fn>m  thr  vcstihiilar  apparatus,  or  that  c-siised  liy 
(•ercU'tlar  »l)scnss.  Thi*  ilttlrrt'iitiiil  ilia^mwis  is  made  chieHy  from  tlie 
peculiaritifs  of  the  pulse,  temperature,  clc. 

Neumann  suys  thiit  in  cerehellnr  abseess  the  nystnpnius  is  always  of 
the  rhythuiic  character,  so  thoroughly  described  by  Barariy.  The  dif- 
ferentiation l»etw<x'n  the  vestibular  nysta^tiis  of  ecrcWlar  origin  and 
that  Friuii  thi-  seiiiicnrrulur  euiiaU  is  made,  on  the  one  hand,  through  the 
exaet  examination  of  function  of  the  vestibular  ap])aratu>,  and  on  the 
other,  thrtHijjh  the  course  of  the  diseasi'.  It  is  not  always  passible  (o 
make  a  diagnosis  In-lwecn  labyrinthiti.-i  and  intracranial  lesion.  There 
arc.  of  course,  irrejjular  eiusi-s.  'I'he  labyrinth  must  fir>'l  i>e  removed 
from  consideration  by  operation  when  the  test.s  fail. 

The  nystagmus  imluceii  by  circumscribed  labyrinthitis  is  directed  to 
the  disf'used  side.  Slumld  ihc  disease  progress  to  the  destruction  of  the 
irrilubitity  of  tlie  vestibular  appamtus.  die  direction  of  the  nystagmus 
changes.  It  moves  toward  the  sound  side  and  remains  there  until  the 
entire  lahyrintli  is  destroyed.  It  then  gnuhially  diminishes  in  inlensity, 
and  in  a  short  time  cofl.seN.  U  the  cninplete  labyrinthine  operation  of 
Xeimiann  is  iKrfornied  wlnh'  the  nystugnnis  is  direcieil  lo  the  sound  side, 
it  remains  unchanged  for  the  first  day.  and  then  decreases  noticeably  for 
two  or  three  days,  and  in  a  .shurt  time  (tuscs  allogcthcr.  During  the 
lime  the  nystagmus  is  <hreeietl  towani  the  diseast-d  si<le,  the  res[>on.'^'  lo 
irritation  Ls  the  same  ns  in  a  normal  ear.  Hy  irrigating  with  cold  or 
warm  water,  the  tj'picnl  nystagmus  &s  <leseril»ed  by  Harany  appears  as 
indicateil  !iU>vr.  When  the  direction  of  the  nystagmus  <li!)ngc.-s  to  the 
sound  side,  the  irritaltihty  of  (he  hd)yrin1h  is  u.sually  lost,  but  if  ilie  laby- 
rinth still  re?ipo]wls  to  irrigation,  the  nystagmus  is  very  weak  or  of  >h<»rt 
duration.  As  the  disease  progresses,  the  irritability  of  the  labyrinth  fails 
completely,  and  the  nystagnnis  remains  dir*fcte<l  lo  the  sound  side.  The 
irKiucrd  nystagnnis  of  cerebellar  origin  is,  however,  directed  lo  lw>lh  the 
*  diseased  and  the  sound  sides,  though  that  direetixl  lo  the  disea.snl  siilc 
.overttalances  ihe  other.     In  the  <a.ses  of  otitic  cereljcllar  abscess  ex- 

lined  hy  Neumann,  in  which  the  exact  e.\an)ination  of  nystagmus  was 
iiule.  the  cerebellar  abscess  was  always  a  coniplicalion  of  labyrinthine 
suppiimiion.  In  these  ca.ses  the  differentialion  of  cerelwllar  from 
labyrinthine  nystagmus  waa  as  fulluws: 
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1.  Wlivn  iIk'  nystaji^us  is  dirwtwl  tnwHnJ  (he  djseused  side,  tithw 
a  eirc'um-scrilH-cl  Inlivrinthilis  or  a  ccrt'lK-IIar  hIiswss  may  be  preMriil.  In 
firruiiisL-rilu'd  luhyrinthine  disease.  irriiii1>!liiy  from  irrigaiion  is  normal; 
at  the  same  time  the  symptoms  of  a  labyrinthine  Qslula  e\\s\,  that 
is.  compression  arul  iLspiratioti  of  air  or  jircssurc  on  the  wall  ri  iht, 
lahyrinth  cait«c  u^-stagniatic  eye  movenientK.  When  irrttabtiiiy 
irriipition  w  last,  direct  pressure  with  a  probe,  or  gaJvaiiizaltun,  wit 
produce  n\*stnRiiiiis. 

Under  the  hitter  circumstances,  the  diagllo^is  of  wrelx-Uar  absceascao- 
not  Ih'  made  before  die  labyrinth  i.s  destroyed  by  operation.  These  indi 
tions,  worke<i  out  by  Neumann  in  I'ohtzer's  clinic,  should  justify  addii 
the  laHjTindiine  opcpiition  (o  llic  nidiral  mastoid  operation  wlit-ri  in  doul 
After  ifie  uptTwliLm  on  the  labyrinlli.  die  nyslagmus.  when  induced  ft 
thelabyrinth,  must  change  ilsdirtTtion  to  the  sotiimI  side.  Neuniaini  luu  i 
observeii  a  single  cftsc  of  cerebellar  abscess  assotiotwl  with  circumscril 
labyrinthine  suppuration.  If,  after  the  labyrinthine  operation,  rvta 
n)*stapinus  remains  directed  n>  the  diseased  side,  ihc  diagnosis  of 
l)pllar  (ibM-c-vi  or  some  other  iii.se«.se  in  the  piisterior  foKsu  of  the  »at 
side  is  immediately  made,  because  a  dc.slroye<l  labyrinth  never  cni 
nystagmus  to  the  ^^anie  axiXv.  Harany  atid  Neumann  are  of  the  o|)inic 
thai  the  nyslaguuii^  toward  the  sound  side  emanates  from  the  sound  vf\ 
If  in  spite  i>f  die  operative  destrm'lion  of  the  lalnTintii  the  ny-ntagmii 
remains  directed  to  the  diseased  side,  it  must  be  intracranial,  tliroii 
irritation  of  I>etters'  nucleus  or  the  vestibular  ncr%*e  at  the  base  of  the 
brain. 

2.  If  die  labyrinth  does  not  respond  to  irritation  (compression  of 
galvanism),  and  the  spontaneous  rotary  ny.stagmiis  is  toward  the  affreicil 
side,  and  the  pulse  and  temperature  are  chamcicriatic,  a  diagnosis 
ccrebrllar  abseo-ss  m«\'  l>e  made. 

3.  If  .spontani'oiis  nystagmus  towani  llie  sound  side  is  prcvnt  (ihf" 
oppo.site  inidille  ear  bfiiig  di»ease«])  am]  the  labyrinth  on  the  di.M*aMd 
side  is  not  responsive,  it  may  be  of  either  lnb\Tinthine  or  ecrebclUr 
origin.  In  such  a  ca.se,  it  is  impossible  to  differentiate  before  the  laby- 
rinthine o|M'ratIon.  ]f  the  n\*stagmus  disappears  in  two  or  three  day* 
after  the  npei-aiion,  it  is  of  vestibular  origin.  If.  however,  it  d(»es  nut 
(.■ease  after  the  operation,  but  increases  in  intensity,  or  clianges  it 
direction  to  the  diseased  side,  it  is  of  intracranial  origin. 
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CHAPTER    XXXIV 

GENERAL  ETIOrX)GY  OK  DEFECTIVK   HKARING 

Dkfkits  of  lieuriiig  nmy  arise  fpotn  any  roiidilion  ihiit  affects  the 
futictioiiiil  itiU'grity  of  the  <-oiiiluctioii  or  tlie  ixTtrptiou  iippjinitus  of  tlie 
orgun  of  hearing.  It  may  lie  stated,  as  a  gcnrm!  law,  that  tht*  dccprr 
(nearer  the  ueoustic  eeiitn*)  \\iv  lesion,  liie  mun-:  profiHuaJ  is  Uie  liis- 
turi)ancc  of  hearing. 

A.  Defects  of  Hearing  Due  to  Lesions  of  the  Auricle.— Thi-s  divi- 

(ionof  the  sul»jwt  may  bv  p;t-ssed  by  witliont  analysis,  us  there  is  but 
slight  ini[»airnu'nt  of  hearing,  even  from  thn  total  loss  of  the  aiiriele. 

B.  Defects  of  Hearing  Due  to  Affections  of  the  External  Meatus. 

^(a)  I nspi-ssated  eerinnen,  (/» i  Funintiihwi-*.  (r)  I  )ernmlitis.  [ifj 
K<wnia.  (r)  Fomgn  bcdii-^*.  animate  and  inaninniie.  (J)  Exustasis 
of  the  meatus,  (y)  Collapw  of  the  cartilaginous  meatus,  (k)  f'on- 
genital  artre.sia  of  the  meatus,  (i)  Congenital  absence  of  the  meatus. 
{])  Cholesteatoma. 

A  glance  at  the  foregoing  analysis  makes  rt  apparent  that  hearing  is 
di[nini.she(l  on  aeeoutit  of  ine  olistnietion  to  the  transmission  of  sound 
waves  ttirongh  tlie  e.\ter[ml  auditory  inealns  an<J  by  dif  congenital 
absence  of  this  canal.  Congenital  absence  of  the  external  atiditorv 
nu^atus  is  nearly  always  attendetj  with  absenee  of  the  middle  and  the 
iniemal  ears,  hence  the  deafness  nmy  be  attribiite«|  more  to  the  latter 
than  to  the  former. 

Cholesteatoma  within  the  meatus  is  usually  coincident  with  the  same 
proce.ts  in  the  middle  ear  and  the  j>iieumatic  cells  of  the  mastoid,  hence 
tlie  defect  of  hearing  is  liwgely  due  to  tlif  cimditiun  of  tlie  aiiddle-ear 
and  the  mastoid  spaces. 

With  these  exceptions,  the  obstructions  in  the  meatus  account  for 
deafness.  It  .should  he  saiti,  however,  that  inspis.sated  cerumen  in  the 
meatus  i.s  often  a  .sign  o{  luidillen-ar  catarrh,  and  the  deafne.s.s  nmy  l>e 
partially  due  to  this  condition. 

Collapse  of  the  cartilaginous  meatus  is  usually  found  only  in  the 
aged,  'riie  deafness  in  such  ca.ses  may  Ih;  due  in  part  to  .senile  changes 
in  the  iniddle  i-ht  iiiid  l.HlnTiiitli. 

C.  Defects  of  Hearing  Due  to  Affections  of  the  Dnunhead.— (a) 
Perfomlion.  (6)  Thickening,  (c)  Calcarcou.s  depu.sEt.s.  (rf)  ("icatricial 
tissue,  (e)  Cicatricial  bauds  extending  to  the  assielcs  and  the  wall  of 
the  middle  OAr.  (f)  Retraction,  (g)  Bulging  or  pouching,  (h)  Intlani- 
mation  (m%Tingitis>.     fi)  Herpes.     (/)  Traumatic  rupture,     (fc)  Frac- 

^lure  of  the  handle  of  the  malleus,    {l)  Atrophy  (lack  of  normal  tciision). 

(645) 
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It  may  W  stated  as  a  liyiwral  atniuslic  taw  that  anythinj?  which  difr^ 
turlis  Uie  riornial  tension  exisiinj;  between  the  ilniiiiheud,  the  ULSsiHri^i 
and  the  labyrinthine  Huid  will  re.suU  in  an  inipairnieni  uT  hearing.    U 
should  \h'  notc^l  that  in  nctirly  all  of  the  foregoing  conditions  the  iwrmil 
lun.'iioii  is  di.sliirht^l,  heiia-  die  dt-afnes-s. 

In  a  nunil)er  of  lej*ions  of  the  dnnnhead  diere  are,  of  riecescity.  pilho 
loRiral  elmnjjes  in  the  middle  ear  whieh  in  part  account  for  t!ic  denfnr 
For  example,  perforntioii  uf  the  drumhead  i-i:  nearly  alway:t  atteiHlvdl 
witli  eilhor  ohronic  siippiirniioti  or  cholesli-attmia  of  the  middle  nir,  nnij'] 
possibly  of  the  ultie,  [he  amruin,  and  ilie  ma-vtuid  eelLs.  In  tldckemit^I 
sears,  cicatricial  bands,  calcareous  deposits,  retraction,  and  atruphfJ 
middle-ear  disease,  usually  of  a  chronic  inflanniuitory  naltiri'.  is  prewnti'] 
and  in  a  large  measure  accounts  fur  the  defix-live  hearing.  In  siinpi 
myringitis,  herpes,  traumatic  niptiire,  and  fracture  of  the  handlr  of  the 
malleus,  the  niidtlle  ear  may  not  be  involved  and  lhedeafnes>  is  tnin»ilot)'« 

D.  Defects  of  Hearing  Due  to  Affections  of  the  Middle  Ear.— 1,4| 

Simple  catarrhal  otitis  nicdiii.  \h)  Ctitarrh  wiili  adhcAioiis,  (c)  S'lei 
of  tlie  mucous  nieinbrane.  (*/)  Cholestealonm.  [f)  Acute  suppunitior 
(J)  Chronic  suppumlJon.  Iff)  Ankylosis  of  the  ossicles.  (A)  Ank_iH( 
of  the  foot  plate  of  the  stapes  to  the  oval  window  (fenestra  uf  the  vi 
bule).  (i)  Adhesive  liands  uniiing  the  ossicles  to  each  oihrr,  to 
walls  of  the  tympanum,  and  to  theilrumhead.  (/')  .\iniphic(»(itism<flia 
(k)  Anemia  of  the  mucosa  occurring  with  general  nneniia  and  debililjfj 
(/)  I..OSS  of  tonicity  of  the  sta}»e(liu.s  and  the  tensor  tyinpani  museli 
(m)  Congenital  dcfe<;t  or  absence  of  the  middle  ear.  («)  Gronulatic 
in  the  middle  ear.  (o)  Serous  and  niuc^Mis  a<x-iinnilations.  (p)  Carif 
of  the  ossicles,  {q)  Caries  of  the  walls  of  the  tympanum,  (r)  PolypHf. 
(*)  Rarefying  osteitis  or  spoiigifying  of  the  bony  capsule  aroural  ihe^ 
oval  window. 

In  tlie  foregoing  conditions  we  find  the  more  eonnuon  causes  of  deaf-' 
ness.  'I'he  acoustic  law  given  in  the  preceding  section  (<'),  namelv.  that 
the  condition  winch  disturbs  tlie  normal  tension  Itetween  the  drumhead. 
the  ossiclc-s,  and  the  lalnTinthine  fluid  will  cause  di-afnes-s,  applii-s  with 
special  force  to  the  affeelhms  menlioiieil  in  this  section.  All  or  nearly  all 
the  pathological  lesions  uanictl  materially  interfere  with  this  tension,  an 
diereby  intrrfcn-  with  the  tntnsniissinn  of  the  sinind  waves  to  the  Inbij 
rindi.  A  study  of  these  lesions  will  verify  Uie  general  law  enunciate 
at  the  beginning  of  this  chapter,  that  as  a  gencnd  thing  the  deeper  the' 
lesion  the  more  profound  the  deafness.  For  instance,  a  lesion  aifecting 
only  the  drumhead  does  not  prtxlucc  as  profound  deafness  a»  doea 
ankylixsis  of  the  foot  plate  of  the  stapes. 

Sclerosis  of  the  mucosa  of  the  middle  ear  is  often  complicated  with  the 
same  prtKTss  in  llie  bone  lieneaili  ii.  Chronic  suppumdon  (tf  the  middle 
ear  is  also  often  atteride<-l  with  sclerosis  (eburnationi  of  the  bone. 

This  process  in.'iy  exlciid  to  the  ninstoid  or  to  the  iMitiy  <-H|vsule  of  the 
labyrintli.  atid  thun  augment  llie  deafiie.ss. 

The  author  has  offer  seen  cases  in  which  the  hearing  was  improvnl 
only  after  tlie  administration  uf  iron  and  arsenic.    These  putients  nrre 
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anemic  ami  suffered  frtHii  general  ilehilityi>f  m  i-lminir  type.  \\'hrilier 
the  liupnivfinciit  wa.s  ^Itie  to  mi  iIK•l^•a.se(^  time  of  the  .slaptxllus  arul  the 
teiLsor  tyiiipuni  iiiusfies,  or  lo  an  iiicreiisetJ  tone  ami  viinj  enerjy  of  [he 
whole  organ  of  hearing,  would  be  diflicull  lu  deteriiiiiie.  'V.  M.  HuiiiIh>I(| 
hi'ljpvcd  ihiil  the  tn>ni>le  wjis  In  the  muscles.  This  tmiy  l>e  tnie,  as  (here 
may  !«*  a  laek  of  ninsriilHi-  (onic-ily  here  a*  well  «.s  elsewhere  in  llie  Ixwly. 
Il  may  l>e  .said  with  equal  crrlainty  that  all  the  tissues  of  the  l>odv, 
ineluding  ihosi-  of  all  parts  of  the  audiiury  appjiratiis,  are  lowert^J  in  lone 
and  vital  energy.  We  therefore  think  thai  the  deafness  due  to  or  existing 
with  ^ncrai  anemia,  aeeoinpiitiietl  hy  se^-nitnjr  loss  of  nuiscutur  tone  of 
the  tension  muscles  of  the  middle  ear.  is  protmhly  due  lo  a  lowenti 
vitality  of  nil  thr  parts  eoneerned  in  niidition. 

(iraimlulions  and  jMilypi  in  llie  niiddli-  ear  not  only  Interfere  with  tlie 
transuiission  o(  sound  waves  thn>ugli  'he  iu!<Jdle  ear,  but  ihey  often 
also  okstruel  the  external  meatus.  'I'hey  usually  signify  neerosis  of  the 
bony  walls  of  the  tympanum  and  an  involveiiienl  of  either  the  crattial 
eavity,  the  mastoid  cHLs,  the  .-tigmoid  .siiiu.s  tlie  jugular  vein,  or  tlie 
la  b)!-!  nth. 

Ankylosis  of  the  foot  plate  of  the  .stapes  is  a  serious  condition,  inas- 
niueh  as  it  is  usually  impossible  to  [M-nuanently  uvernjtue  it.  Tlie  deaf- 
ne-vt  and  tinnitus  are  ^'reat  ami  exert  a  depressing  iuflueuce  upon  the 
patient.  (Jreal  eare  .slupuld  Ix*  exercised  by  the  otologist  in  ginug  the 
prugiiohis  in  diis  ela.'^^  of  cases.  lie  Ahuuld  t(ot  hold  out  false  hope  of 
nltimare  reeovery.  but  he  should  so  eoueh  his  language  that  the  [wilie-iit 
will  not  ciiliri'ly  almnflon  bo[H-.  It  is  the  jjhy.sirian's  nfIi(-<>  lo  eheer  an 
well  as  lo  treat  his  patients.  This  is  doubly  true  in  hopeless  eases,  as 
they  are  often  despondent  to  the  point  of  .suicidal  mania.  Fixed  atten- 
tion arouses  the  beuumlieil  organs,  and  even  tluHigli  a  course  of  ofliee 
treatment  Is  not  advi^nble,  the  patient  should  fie  told  to  observe  under 
what  eomlilions  he  hears  most  clearly  arul  l()  seek  to  atlupt  himself 
to  liis  envirtniment.  Ex|ieetaiit  attention  is  thus  arousefl,  aiul  the  use- 
fiiliH>ss  of  the  auditory  appanitus  Is  maintaiueil  at  a.s  high  efficiency  aa 
U  possible.  In  addition  tu  the  above,  rest  is  beneficial  and  the  organic 
salt^  of  iron  should  Ik-  adiniiiislertfl. 

E.  Defects  of  Hearing  Due  to  Affections  of  the  Eustachian  Tube. 

— (a")  Catarrh,  (''l  Fibrous  ihitkcniug  of  the  niucusu.  {<•)  l-'ibrous 
bands  across  the  lumen  of  the  tulie.  (d)  Kibruus  rings  or  .stricture  of 
the  IuIk*.  [e)  I-ymphoid  h'i-pertrophy  within  the  lube.  (/)  Hypertrophy 
of  the  mucosa.  \tf)  (lenend  srlenisis  of  the  inueosa.  (ft)  Paralysis  of 
the  palatine  mu.''cles  which  regulate  the  patency  of  tlic  mouth  of  the  tiilw. 

'I  ne  chief  functiiui  of  the  Kiistachian  lidM'  U^iug  lo  mainlaiti  the 
ecjuilibrium  of  air  pre.ssure  ]>et«een  the  air  in  the  middle  ear  aud  that 
external  lo  it,  an  obstruction  lo  the  normal  pas,-%age  i>f  air  destnivs  the 
e<|uilibrivun.  The  nonnal  tension  of  the  drumhead,  the  os.siele.s.  aud 
the  lab}Tinlhine  fluid  is  disiurl>ed,  and  deafness  and  tinnitu-s  result. 

It  Is  not  u.sually  rei-ognized  thai  IjtTUphoid  hypertmpliy  plays  a  promi- 
nent part  in  Kustachian  obsiniction.  This  must  l>c  true,  however,  m 
there  is  a  considerable  rpiantity  of  .sueh  tis.sue  in  ihc  mueasa  of  the  tube, 
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especiaily  near  its  pharvngca?  rnd.  The  samr  pathalopncnl  pTW*?iV.«  wliiA 
irause  h\i»ertro[)hy  of  ihe  |>harvri(;**!i!  ami  tin*  faurial  tonsils  will  aWi 
CJinsc  hyjM-rtropliy  of  tlio  ti]l>al  Ijinjjhoid  tis,siie.  We  may,  theii.  i^ctk 
of  a  litlml  (»r  "  KiistacliiHii  tonsil"  as  a  anise  of  Kustadiian  ob,-<t ruction. 

In  long-<x)ntiniiC(l  catarrhal  ur  :snppuralive  inHamuiHlion  of  thv  iniJdle 
ear,  fibttiui  thickening  or  Hhrous  hands  may  form  in  thtt  KiiatathiMa 
tube  and  give  rise  lo  persistent  deafness  and  tinnitus  miles*  relicvctl  (.v 
stiitJiMc  treatment.  If  uir  i.s  not  lulniittc^l  to  ilic  middle  ear  in  siitfirinii 
C|uanlity.  the  druiuheaiJ  beconie.s  refrurtcd  on  account  of  nin-factiuii 
of  the  air  within  ihc  middle  car.  ilu-  hamile  of  the  nialleu.^  h  iJrawn 
inward  and  rtitutetj  utt  its  axis,  and  the  chain  of  ossicles  is  forcetl  invunl 
aitd  cniiiprfs.<es  the  laliyrinlliinc  fluids.  IVrhflfM  a  more  corrt-ct  i<tati> 
nient  would  l>e  to  say  thai  die  normal  tension  iielweeu  the  drunilitw] 
and  tlie  luliyriiith  U  lost,  and  deafness  and  tinnitus  result. 

Tnhrtl  catarrh  (.salpinjjitis)  Is  miicli  more  eoimnon  than  U  gi-ncntllv 
j>U|)pose<),  atiil  III)  doubt  many  of  die  so-i-alled  causes  of  mid<llc-car  i-»lsrdi 
arx-  tn  ivalily  of  this  t\'pc. 

Sinw  itic  normal  patency  of  the  tubes  is  cuiitrolled  by  the  palatine 
musdes,  any  condition  which  alTectt  tlieir  innervation  or  motility  wtl) 
cause  defective  hearing.  These  conditions  will  be  poiLsiderwJ  in  the 
next  se<'tion. 

K.  Defects  of  Hearing  Due  to  Affections  of  the  Epipbftryiuc  and 
the  Fauces.  — (,«)  Ailcnuids.  [Ii)  K}iipiiiiiyngeal  eutan-h.  {r)  Polypi 
or  other  neoplasms,  (d)  Disease  of  the  faucial  tonsils.  (0)  AtlhesloiEU 
of  the  anterior  and  the  posterior  pillars  of  the  fauces  to  the  tonsils,  {f} 
Siip|)unitive  iiiHainination  of  the  epipharynx.  ig)  Paralysis  of  (he 
palatine  muscles  (r.  g.,  pastdiphtheniic).  (A)  Infections  occurring 
dnrinj;  tfie  course  of  cxaiitheniatoiis  fevers. 

In  ibis  calegor}'  are  conditions  which  are  sources  of  diseases  of  the  ear 
which  an-  atlondcd  with  impairment  of  hcnnng.  All  innnmmatorv  con- 
ditions wiiich  involve  the  mucosa  about  tiie  j>liaryngi-al  «iri(icc.>  of  Uic 
tubes  sooner  or  later  extend  within  their  lumens  and  cause  more  or  le» 
ol)s(ruc(ion.  If  the  fuHaniiiiution  is  of  a  suppurative  l.vpe.  the  germs  mle^^ 
the  lube  and  the  ndddle  car,  and  may  cause  an  acute  suppurative  otit^^| 
m«lln.  This  may  become  chronic,  and  permanent  damage  to  the  enlirt^ 
middle-ear  appJinitus  n-sult. 

P(wlna.sal  adcnoifls  are  reccignized  or  fretpieiit  antecedents  of  tuba) 
and  midiite-ear  catarrh  and  deafness. 

There  has  lieen  much  dlacus-sion  as  to  whether  adeivoids  extended  over 
the  mouths  of  the  iMistacbian  tubes.    The  fret*  extremities  of  the  tat 
adenoid  masses  do,  no  donhi,  often  occlude  thcni.     Perhaps  a  lU' 
iniporiant  pathological  factor  is  that  postnosal  adenoids  are 
attended  with  severe  [>n.<tnas«l  catarrh,  which  in  many  coses 
punilcut  ill  characler.    This  often  nuises  obstruction  of  the  Iul»es  And 
tlius  gives  rise  lo  disturbances  of  bearing  as  well  as  to  structural  cha 
in  the  middle  ear  and  iti  appi'ndages. 

The  etiological  relationship  existing  between  hypertrophy  of  tile  faiictal 
tonsils  and  disease  of  the  Kttstacbian  tulie  and  the  middle  ear  ha:*  I 
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Ijwii  recofinized.  although  not  as  fully  as  it  should  Ije.  Ilieir  relationship 
raniiol  ht*  considered  apart:  fn>tn  itiiit  of  the  pnsliia.sal  space,  however, 
as  ihft  same  condilioius  which  affect  one  ulTect  the  other  ttlso.  Thus  the 
presence  of  enlnrged  faueial  tonsila  is  usually  attended  with  adenoids, 
lloth  Vieiny  lyniphoid  ti.ssiie,  tliey  re-.s|)otid  ici  the  sairie  irritation  and 
enlarge  .siniult«necji].x|y.  N'otwithstanding  thi.s  fact,  there  are  some  con- 
ditions of  the  faueial  tonsils  which  cause  tulml  ohstruction  independently 
of  any  eifect^due  to  the  adenoids  (C  It.  Holnie.t). 

'Ilie  presence  of  diseascid  or  enlarged  tonsils  prcKhires  chrome  h\-per- 
emia  of  the  uiucosa  of  the  epipharyiix,  and  oftentimes  a  ehi-onie  catarrhal 
or  siippnniiive  JnHanimation  is  present.  Knlarjjed  and  diseased  tonsils 
do  not  always  .stanil  out  Ixyond  the  pilJars  of  the  fances.  A  normal 
ton.si3  can  iit-ilhcr  W  seen  nor  felt.  Maiiv  of  the  pathological  tonsiJ.s  arc 
flat  and  lie  hidden  hehind  the  anterior  pillar.  Fynclion  has  ealleii  them 
"submerged  lousila,"  IJe  hais  al.so  sujfgested  that  if  they  are  examined 
"on  tlie  ga^,"  they  will  hnlge  forward  and  inwawl  and  come  into  full 
\'ien'.  When  thus  exaniined  diey  apf)ear  l)roail  and  flat,  with  an  irregular 
surface.  In  some  cases  the  lacuna-  are  filled  wirh  debris,  eptthetinni, 
bai-teria,  and  pu.-J,  while  in  others  no  .such  iLccumulatioiis  hsv  to  !«•  .stH-ri. 
This  does  not  pruvc  that  they  are  not  present  in  the  pockets  or  lacuna', 
a.s  upon  inlrotlucing  a  lon.sil  hook  into  thcni,  yellowish,  rouml  nia.sse.s 
may  be  removed.  In  others  Uie  masses  are  encysted,  probably  from 
inllamniatory  closure  of  the  months  of  the  crypLs.  'I'he  point  I  wish  to 
make  i.s  that  even  tliough  the  tonsils  do  not  project  Ijeyond  the  pillars 
and  are  not  ap[)ureiilly  much  diseased,  lliey  uiuy  be  tlie  seal  of  foci 
of  infection,  irritation,  and  septic  material,  which  gives  rise  to  chronic 
t^lurrh  of  the  epipharynx  and  the  Kustacliian  tubes.  The  material 
in  the  laenna-  affonls  a  good  ni«liiim  for  the  growth  of  bacteria,  the 
toxias  of  which  enlcr  ihe  lymphatic  and  llie  fdood-vnscular  .systems 
and  cau^e  disl^lrl^an^T^  in  n'in<itr  part-  of  the  bixiy. 

G.  Defects  of  Hearing  Due  to  Mastoid  Affectiona. — As  these 
conilitioiLs  are  HtToiidary  to  and  associated  with  palliological  changes 
within  the  niiddle  ear.  fhoy  will  not  be  di'^ciiss^-*!  hcnv 

i].  Defects  of  Hearing  Due  to  Labyrinthine  Afiectiona.~(a) 
lncre«s<*d  tension  of  the  labyrinthine  Huid  from  great  retraction  of  the 
dnmiliejul.  (h)  Inflanmiation  of  the  [abyrintb.  (c)  Congenital  defects. 
((/)  Hemorrhage,  (r)  Drugs,  (/)  Nei-rosis.  (g)  Tuberculous  or  sv|)h- 
ilitic  disease.  (A)  H^-perostosi.s  or  siHMigifying  nf  the  Imhiv  capsule  of 
the  labyrinth.  (?)  C'ertaiu  neurti»es  cause  more  or  less  deafness  or  otlier 
disturbances  of  hearing. 

Increased  tension  of  the  labyrinthine  fluid  produces  deafness.  The 
incrcH-scd  tciLsii>n  ts  asually  <hie  to  extreme  rctrac-tion  of  the  drumhead, 
whereby  the  oot  plate  of  the  stapes  is  forcibly  driven  inwaixl  agaiiLst 
the  fluid  within  the  bony  labyrinth.  If  there  are  no  firm  adhesions 
binding  the  drumhead  and  the  awieles  in  this  piwltlon.  it  may  Ih'  reaiJily 
ovcR-ome  by  inflating  the  mitldle  ear.  lliis  at  ouce  relieves  the  deafness 
and  the  linnitns. 

Cougeuital  defect  of  the  labyrinth  is  quite  cotumuuly  found  in  deaf 
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mutes.  It  has  been  learned  from  careful  functional  examinations  that 
while  they  are  deaf  to  most  tones,  they  will  hear  other  tones  ver}'  well. 
(See  Deaf-mutism.) 

M^ni&re's  disease  is  thought  to  be  due  to  an  apoplectiform  hemor- 
rhage in  the  labyrinth.  Few  postmortems  have  been  made  to  corroborate 
this  belief.  The  clinical  history  of  the  cases,  however,  is  in  accordance 
with  this  idea. 

Syphilitic  and  tuberculous  inflammations  of  the  labyrinth  are  destluc- 
tive,  not  alone  to  the  hearing,  but  to  the  tissues  as  well. 

The  excessive  administration  of  quinine  is  sometimes  attended  with 
pronounced  deafness  which  may  continue  for  several  months,  or  even 
permanently.  It  is  probably  due  to  an  anemia  or  a  congestion  (rf  the 
labyrinthine  membrane  and  the  auditory  nerve  endings. 

Rarefying  osteitis  of  the  bony  capsule  of  the  labyrinth  causes  pro- 
nounced deafness,  which  is  usually  gradually  progressive.  It  is  commonly 
found  in  early  adult  life  and  does  not  yield  to  treatment.  (See  Hyper- 
ostosis of  the  Bony  Capsule  of  the  Labyrinth.) 
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CHAPTER   XSXV 

FOREIGN  BODIES   IN    JIIE  KAJl.    CEUUMINOUS  PLUGS  IN 

THE   MKATliS 

Children  often  Introduce  foreign  bodies  into  the  ear  for  vt*ry  diJTen'iil 
rca-sons  from  those  whieh  may  be  ascribed  to  adults.  For  example, 
children  in  their  phiy  mihI  in  the  spirit  of  iinitatioti  will  do  what  they 
coneelveis  \mu}i  dtmv  h\  otlnTs.  'rhrlri-lders,  in  order  lo  extitewonder- 
nuMit  and  adniiratitiii,  will  rio  sloi^hl-of-hainl  ptrforniam-es,  [>rpti'ndiiijr 
In  reiiHive  Jikuiffor  utherobjefl  fmin  the  rufse.  niuiith.  or  tars.  Children 
are  (bus  letl  to  inlrotJutf  various  objects  inU>  their  ears.  Peas.  Wans, 
bea^ls,  gravel,  hutlnris,  hits  of  Mealiiif;  wax.  ehewiiit;  guui.  cherry  pit.s, 
etc.,  are  conimolily  fouwi  in  the  ears  of  ehiUlren.  UuTuet  relati"?"  a 
case  of  a  woman  from  whom  a  Iwad  was  removed  that  had  l)eeii  intro- 
(hieed  sixty  years  pn'viously.  f'htliln-n  arc  foni]  of  the  .sensation  of  a 
smooth  hotly,  as  a  bead  or  lM.*aii,  ruKlK'd  ovi-r  llie  skiti,  and  in  this  way 
Ihey  soriietinies  accidenlally  iiitrodnee  tlieni  into  tlie  exlernal  meatus. 

'i'hese  may  remain  in  place  for  a  loiij;  tiuie  without  causing  any  wrious 
symptoms,  and  bo  overlooket)  by  their  parents  and  unnoticed  by  the 
chihl. 

In  (litiilin  the  IntrtxhictEon  of  foreign  iH^lles  into  the  external  meatus 

more  apt  to  be  aen'dental.  or  iht-  result  of  some  treatmeut,  as  the 
Itruductiun  of  a  bit  of  cotton  which  is  allowei]  to  renniin  long  after  it 
has  sen'ed  its  original  pnrpose.  Hits  of  |)encil,  Iiiothpifks,  twigs,  and 
straw  may  Ik?  introduced  into  the  nieutus  iJnring  efforts  to  remove 
cennnen  or  moisture,  and  remain  in  the  meatus  until  s^\inptonis  arise 
whieh  cause  them  n>  seek  relief  from  iheir  physicians. 

Aniuuite  objects,  such  as  roaches,  fleas,  flies,  rusehugs.  Ije<lbugs, 
ixtxtes  humanus.  hou.ie-fly  maggots,  Texas  screw-worms,  and  other  living 
parasites  are  thesnureeof  great  agony  and  discomfort  M-hen  1 1  icy  enter 
the  external  meatus,  on  account  of  the  <'law'ing  and  twisting  motion 
incident  to  their  efforts  lo  get  foial  or  gain  egress  from  the  envify.  The 
m»xle  and  place  of  sleeping  inHuenees  the  introduction  <)f  such  object.i 
into  the  meatus,  as  sl(>eping  outd(K>rs  in  a  hannM4M-k  or  upon  the  gmnnd. 
thereby  inviting  Hviiig  iiiwrls  to  make  their  abode  in  this  cavity. 

J.  F.  riuirch  narrates  a  case  in  whieh  a  sheeptick  had  Iwen  in  a  sloek- 
Qian's  ear  for  tft-o  years.  It  was  embed<led  beneath  a  mass  of  ceru- 
men and  blood,  and  was  still  living  when  removed.  'I'hc  sensation  was 
tluiL  of  an  inlnlerable  scratehing.  aci'onipanicrl  by  excruciating  pain  and 
deafness,  which  would  suddenly  pass  away,  Thei-e  would  l>e  intervals 
of  a  month  or  more  iti  which  there  would  he  no  pain  or  discomfort  in 
the  ear.     At  times  bluud  elota  admi.\»rt|  with  cerumen  werv  r*'moved. 

(OSl) 
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When  be  came  iimler  the  observation  of  Dr.  Chun-h  the  paia  was,  aod 
hmi  U-cn,  .spvere  for  about  four  (iiiys,  ami  exiemled  to  ihc  nmi>toi(J  regu>I^ 
'I'lierc  wiis  11  fiH'hng  of  iiii[tibin-ss  ovit  tlie  (.i)mvspori(Jiiig  side  of  ibc 
face.  Thf  meatus  wtm  tilled  willi  cerumen  and  epiiheliiiai,  which  ww 
removed  wkh  a  .spud  and  a  »yrin;<e.  This  being  Hone,  the  deeper  portion 
of  tlie  n.eatas  was  exposed  to  view,  and  a  moving  body  was  seen.  It 
pres<M)i(*il  ihf  appearance  of  a  perforation  in  the  drumhead,  with  slendrr 
ma^ots  protruding  through  it. 

The  Texas  screw-womi  fly.  or  Conipsomyia  Luctlla  luaceltarin,  hu\ 
been  thought  to  be  of  Mexican  or  South  American  origin,  nUbougb  I>r.. 
U'illistofi.  of  Vale  College,  u'rites  that  "It  grows  especially  from  Caiuuk^ 
to  Patagonia."    Its  chii'f  habitat  in  the  Tnited  States,  however,  has  bcm 
in  Texas,  hence  its  name. 

Its  ravages  among  cattle  are  common,  and  often   occasion  hrnv^J 
financial  loss  by  the  dc-struction  of  il.s  virtinw.     It  inon*  mrely  invailml 
the  human  family,  but  lias  Ixt-ii  known  to  cause  death  in  a  immtin;] 
of  in-staiicc-s.     It.s  favorite  |Kiint  of  attack  in  man  Is  the  ear  or  the  no« 
This  Ls  easily  miilcrstood  when  it  i*  known  that  the  insect  is  attracic 
by  fonl-3inclIing  odors,    'Hiosc,  therefore,  affected  with  ozena  or  chror 
ol<a'rlie«  arc  cjijH-cially  likely  to  l)c  invaded.     The  worm  in  the  aet 
invading  the  (ismics  {KTfo^ll^  a  sawing  motion,  and  cati  penetrate  ljotM%!] 
Mackenzie  reports  cases  in  which  (he  cranial  cavity  was  penetrated  by 
them,  and  death  from  meningitis  resulted. 

rOBEIQN  BODIES  IN  TH£  EAR 

Treatment.— It  is  imiwrtant  that  caution  l»e  given  as  to  the 
hiiriii  (hat  may  be  done  by  unwarranted,  unskilful,  or  untimely 
to  remove  foreign  Ixnlie-s  from  the  cxienial  meatus.  It  should  U*  nmieo*- 
bered  that  foreigTi  iKxIies,  cs|Mu^-ial]y  inanimate  ones,  can  do  little  or 
tio  hurm  so  long  as  tlicy  are  hTl  mulisturbcd  in  (be  meatus.  'I'his,  cf 
course,  is  not  true  for  an  indefinite  periixl  of  time,  but  it  is  true  in  the 
seii-fe  that  there  is  no  need  of  haste  on  the  part  of  the  attending  surgcfin. 
More  harm  Iuls  Ixvn  done  to  patients  by  the  effort.s  to  remove  foreii 
bodies  than  has  ever  been  produccii  by  the  pre.sence  of  bodies  in  the 
meatus.  If  a  foreign  body  is  smooth  and  muses  no  pain  or  di.sci)mf<ir(,„ 
there  is  certainly  no  occasion  for  its  hasty  removal;  if  it  is  rough,  at  ^ 
causes  coiisidenibic  pain  and  (Jiscoinfort.  there  is  more  pxciisr  for  if 
immediate  removal;  but  even  tlien  it  may  be  touch  wiser  to  allay  tirst 
the  irritation  and  swelling,  after  whicli  it  may  be  removed  with  compara- 
tive ease  wilii  eitlier  the  syringe,  snan-,  or  forceps. 

I  have  .seen  cases  in  which  the  meatus  wa.<  swollen  and  rerl  from  the 
miskillerl  afleinpis  of  members  (►f  the  family  to  remove  a  foreign  ImxIv. 
While  thus  swollen  it  wa.i  inij>o>vsible  for  me  to  remove  it  immtxliair-|y 
without  a  genend  anesthetic.  In  such  instances  I  have  first  u.s«tl  anti- 
phlogistic remedies  and  soothing  applications  for  a  few  days,  after  whicli 
it  WIS  comparatively  easy  to  remove  the  foreign  body  withutit  any  great 
dilhculty  or  pain  to  the  patient.    If  an  insect  or  oliier  live  body  gains 
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entrance  to  th<!  mrattis,  tlie  first  step  to  Iw  taken  U  tu  remler  it  lifeless, 
after  which  ib*  removal  can  usually  W  effected  with  n  svTinge. 

Haviii)^  thrown  out  this  warning  u^'iiinst  uieilti legume  ur  uninlelli^nt 
attempts  to  remove  ijmniiu»te  foreign  bodies,  we  will  discu»«  the  best 
methods  of  proce<iure  for  this  removal. 

1.  First  inspect  the  meatus  in  oixier  to  determine  whether  or  not  a 
foreijin  body  is  prwrnt,  and  if  present,  its  probable  natnrc.  This  is 
iniiMjriaiii,  a.s  ilii*  nieilitMl  of  pnKt-ilurf  for  its  removal  will  di'iH'nd  lai^gely 
upon  the  character  of  the  body  present. 

2.  Xolii-e  whether  irritation  or  inHammation  of  the  parts  is  present, 
and  whether  it  i.s  probable  diat  tlie  foreign  body  will  do  harm  by  remain- 
injr  a  few  hours  or  days  loiigiT;  and  also  (ls  to  whether  it  is  probable  that  if 
immediate  steps  for  its  removal  are  taken,  the  ellorl  would  be  rewanlt-xl 
bv  suoccsj).  if  the  partes  an*  swollen  and  inflamed  to  such  an  extent 
as  to  make  it  impracticable  to  remove  it  at  wu-e,  it  in  liettfT  to  wait  until 
the  swelling  and  inHamnialion  art'  nxlticird  by  the  use  of  hot,  soothing 
lotions,  atiil  the  application  of  lecche-s  to  the  tragus.  After  a  few  hours, 
or  at  the  most  a  few  day»,  tlie  swelling  and  painful  condition  will  have 
subside^l,  thereby  rendering  the  removal  of  (lie  offending  object  a  iTiatter 
of  comparative  ea.se  with  Utile  discoinfort  to  the  patient. 

3.  Syringing  should  first  be  tried,  as  the  stream  of  water  may  be  forced 
into  the  meatus  l>eyond  the  foreign  IxNly.  and  thus  ilishxigi-  it  fnmi 
the  external  auditory  meatus.  'J'he  position  of  the  hemi  should  be  con- 
sidered in  tliis  and  other  methods  of  procedure,  as  the  force  of  gravity 
will  oftenlimes  materially  aid  in  ihe  removal  of  (he  object.  'J'he  head 
should,  therefore,  be  inclined  toward  the  affec-Icd  ear.  Zaufal  found,  in 
lOil  cases  of  foreign  bodies  in  the  external  meatus,  that  he  i-ould  remove 
92  of  them  with  the  syringe,  tijereby  demonstrating  tliat  nearly  iK)  per 
cent,  of  foreign  bodies  may  be  removed  by  this  method.  I  fear  that  in 
the  average  practitioner's  experience  9(1  per  cent,  of  tin-  removals  have 
been  attemptei^i  with  either  fortvps  or  the  .so-caHe*!  "ear  hook  ;"  whereas 
the  90  per  cent,  of  succe.s.sful  efforts  should  have  been  afx>omplished 
with  a  .sji-ringe,  while  in  the  other  10  per  cent,  it  may  have  been  proper 
to  resort  lo  the  fon-eps  ami  ear  hook. 

4.  The  a^lutinatiou  meUiml  was  recotnmended  by  Itivena*  in  ir»74, 
by  Celsiis  in  18(J6,  ami  was  revived  by  Ixiwcnlx-rg  in  I.S72.  It  con- 
sists ill  placing  heavy  glue  on  the  end  of  a  piertf  of  tape  or  a  cauielV 
hair  brush,  applying  thi.s  to  the  foreign  bo<lv  in  the  external  meatus  and 
lea^  ing  it  in  position  until  the  glue  l)ef<iine.s  firmly  enough  ti.\e<l  to  bring 
ihc  foreign  l)ody  with  it  when  traction  is  exerted  upon  it.  This  Is  probably 
one  of  the  best  meihoils.  for  imisl  of  ihe  cases,  after  svTinging  has  failed. 
It  is  to  be  recommended  on  account  of  tlie  abt^euce  of  imtrun»entation, 
whereby  the  rnealns  is  ,so  often  seriously  injured. 

A  strip  of  adhesive  plaster  may  be  intro<lui-ed  into  tlic  meatus,  applied 
to  the  foreign  body  ami  heated  by  focussing  the  ra>'s  of  light  upon  it 
with  a  convex  tens.  'Iliis  softens  iheadhei^ive  material  and  allowx  it 
to  become  faster»ed  to  the  foreign  body,  after  which  it  may  be  removed 
by  traction  upon  die  adhesive  strip. 
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The  ngglutiimtioii  method  is  not  used  as  oftea  as  it  should  be,  as  mcst 
physicians  mistaketily  thiiiU  ihiil  «  pulr  of  fun-ops  nr  the  foreign  Iiorly 
hook,  usuiilly  pit'.si.'iit  in  the  pcx-ket  c-use  piirchast'tl  upon  ^nu) nation, 
are  the  tn.striirnciit.s  ftnr  txrrUciice:  for  this  piirjKisc. 

5.  '11)0  foivi^n  IhmIv  hiH>k  is,  tH-i-)iaps,  ]vss  \mT\uh\i  in  tlie  hands  at 
an  inexperiem-eij  Ojwrator  than  tno  forceps,  ami  is.  therefore,  to  l>e  re- 
cumraended  jus  a  ln-tter  tiLslruiiit'tit  fcir  (he  leiiiovul  of  forci^i  iMMiics 
from  the  external  meatus.  It  .should  In-  su  iiitro«luctxl  ils  to  alluw  the 
short  hook  to  pa.s.s  itiwiinl  with  iLs  .side  a^^ailist  the  wall  of  the  meatus 
until  it  pn.s.se.s  beyond  the  fomgii  IkxIv,  ivheri  it  should  Im?  rotateit  to  l>riii^ 
the  h4ii)k  hack  of  the  foreign  ImmIv.  Slight  fraction  should  llii-n  he  ma^lc 
upon  il,  with  the  view  of  dishHlgin^'  the  forrign  IkkIv  from  it.s  pu^itiou  in 
the  meatus.  If  it  falls  to  do  this,  it  shoulil  \.tc  withdrawn  and  rcintni- 
duced  in  another  fKi-^itioii^  llien-hy  to  fitii]  a  point  at  which  llie  I^KJy  niay 
he  loosenwl.  If  ihe  foreign  UkIv  has  passed  heyond  tlie  islhinu.«i  of  the 
Dieatus  an<l  is  lodged  in  the  rece.s.s  formed  by  the  inend)ranu  tympatii  and 
the  tloor  of  the  meatus,  the  hook  shouUI  he  intnHiuced  above  the  foreign 
IkkIv,  lis  there  is  greater  .space  at  this  jtoint  for  tl»e  outwani  movement 
of  the  impacted  ma.s.s.  The  convexity  of  the  floor  of  the  external  nieatus 
forms  a  favorahle  fTilrnnn  upon  which  (he  lower  portion  of  the  foreign 
hmly  n-Nts,  while  fhc  N|,ijjt;r  porlitiii  makes  the  nntwani  exrursioii.  It 
will  he  necessary,  however,  in  some  cases  lo  introduce  the  h<H)k  either 
po.steriorly  or  anteriorly  in  onler  to  .slowly  dislodge  the  ni!w.s  from  its 
Hxed  position.  After  this  has  l>eeti  done,  the  hook  should  Ix?  intnxiuced 
alxivc  the  muss,  cimipletcly  ilislixlging  it  fnim  its  |Kiiiit  of  itiipa<-li()n. 
Its  removal  thrniigh  the  cartilaginous  mcatu-s  may  llu-ii  la-  accmnplishetl 
with  east-  and  little  discomfort  lo  the  patient. 

B.  Various  forceps,  destgn<'d  for  the  n-nioval  of  foreign  IhkUcs  fixjm 
the  ear,  have  been  devised  uiid  [>la<til  upon  the  market,  none  of  which 
ser\*e  a  very  useful  purpose,  ^'oung  pnictitioners  have  great  satisfaction 
in  the  thought  (hat  they  have  a  lull  eipiipiiient  at  their  coiiunaml  for  the 
removal  of  foreiffn  bodies  from  the  ear.  Beyond  the  sali-sfaetion  tliey 
thus  afford,  the  instruments  are  of  little  value.  It  is  with  such  instni- 
nients  that  unCnId  harm  and  irrcparaltlc  dHuiage  have  Iktii  done,  and 
tint  a  few  lives  have  been  .sacrificed  lo  the  enthusiasm  of  ihejr  ohihts. 
The  foreign  hixly  lias,  in  many  instancT.s,  been  forced  through  the 
drunihea<l  into  the  middle  ear,  whert^  the  physician  has  left  il,  aial  it 
was  only  discovered  at  a  later  perioil  during  a  mastoid  n|»enition. 

After  a  time  its  presence  in  the  miildle  ear  gives  rise  to  necrosis  and 
serious  infection,  followed  hy  intnLcraiiial  com  plications,  such  as  abscess, 
meningiti^i,  or  .sinus  thromlrfwi:^,  thrombosis  of  the  jugular  vein,  laby- 
rinthine ncenwi.*!,  or  transnns.'iion  of  infective  thrombi  to  the  hings,  tJie 
spleen,  or  tlie  kidneys. 

Having  lhu.s  briefly,  but  pointedly,  .suggested  the  dnngers  attending 
the  use  of  foreign  boriy  for('e]is.  it  may  Iht  sai<I  that  they  have  a  useful 
l^acc,  Hmitet]  Chough  it  be.  in  the  armamcntanimi  of  the  phy.'tieian. 

The  ciuilions  given  above  aii'  not  for  (he  purpose  of  discouraging  the 
practitioner  from  using  the  foreign  body  forcepii,  but  are  intended  to  lead 
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him  to  iiHe  them  with  greut  cirfiiinspoctiun  after  having  irierl  all  other 
mean.*  for  the  removal  of  the  foreign  Uxly.  Tho-te  devised  l>_v  Dr.  Samuel 
Sexloii  ape.  perhaps,  the  Ijest  iijmjii  llu-  market  ( V\\r.  .'Wd).  They  are  so 
coijstnietetj  tfiat  the  toothed  tips  niay  he  inlnxlueed  at  the  sides  of  thf 
body,  while  the  hlarie.s  remiiiii  practically  psralh-l  wilh  the  walls  of  (lie 
external  iiieatiis;  Ihis  Ls  a  [xtinl  of  no  small  iiii|Kirlmifr  when  we  remem- 
ber that  mast  foreeps  for  this  purpose  are  so  eunstriuied  that  when  the 
bladen  are  spread  apart  the  tipj*  are  a(  sueh  an  ati^le  as  to  be  eiusily  fr>rc«i 
into  the  meatal  ^vull  a»  they  are  pushed  itiwurd  beyond  tlie  fcirei>rn  body. 
Wliatcver  instrument  may  Iw  used,  preat  earr  and  delieaey  of  manipu- 
lation should  he  e.xereise<l.  to  avoid  laeenitioii  of  die  ineatiis.  If  the 
foreij;!!  lw«ly  is  removed,  the  lueeralioii  will  he  of  small  moment,  as 
it  can  be  properly  treatt-d  and  quiekly  heuied;  if.  however,  the  efforts 
lo  remove  tlie  foreifjn  Ucxly  are  unsuccessful,  the  la«T!ition  may  become 
ft  very  serious  eomplieation,  as  the  parts  cannot,  for  fthvious  reasons, 
lie  properly  treated.      Swellinj;.   infection,  and   inflammation   may   take 

i)lace,  which  will  still  further  interfere  with  the  removal  of  (he  forcifrn 
Mxly.     (ireal  discoinfort  results,  and  the  L-ooditiun  \s  a  serious  menace 
10  the  welHwing  of  the  patient. 


fVxton'*  roraiKn  body  rwecp*. 

7.  Pojrta-uriciilar  invUiim  for  the  removal  of  foreign  bodies  is  a  very 
ancient  nu-thcxl  of  prtK-ednre.  as  Paul  nf  Aegiiia  sugjre.si«J  its  use. 
Von  'i'rollsch.  in  his  text-book  on  Sun/ical  Diaetmcx  vj  the  Ear,  siig^ 
gested  that  in  infant';  the  incision  is  most  effective  when  nuide  above 
the  auricle  in  the  squamous  re;;ion,  as  this  urea  is  depres.sed  at  that 
ngv.  thus  ndinittinff  of  ea>y  access  to  the  meatus  without  injuring  the 
IKwtauncular  artery.  He  thinks  the  injury  li>  die  artery  should  not  Iw 
done  iiefdle^sly.  as  it  is  au  important  source  of  nutrition  lo  the  auricle. 
With  our  improved  method?^  of  surgery  and  a.sepsis,  we  do  not  now 
fciir  an  injury  1i)  this  artery,  ami  would  nut,  tlien-fore,  uuJte  llie  iiicisioti 
al>«>ve  the  auricle  witli  this  oI>ject  in  view.  The  incision  in  this  posi- 
tion is,  however,  uniloubtedly  best  adaptetl  for  the  removal  of  foreign 
bodies  which  eaiuiot  otherwise  be  ri'inuved  from  the  meatus  of  an  infant 
on  account  of  the  oblique  aii^le  it  form.s  wilh  the  sipuimnus  plate. 
The  roof  uf  the  osseous  luealus  is  gradually  formed  by  the  development 
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of  tbe  s()uanmii.s  lione,  ani]  rxlends  inward  at  an  obtuse  angle,  thus 
affonling  a  favorable  field  for  the  introduction  of  iiwtniments  for  the 
removal  of  foreipi  liodie.f.     In  luhills.  von  Triiltsch  sugge»l>  that  the 
incision  should  Ik:  made  posterior  to  the  meatus,  as  its  roof  is  now  at. 
right  anglt^  to  llie  s<]uamnu.s  pialc. 

With  tlie  antiseptic  and  aseptic  methods  now  in  vogue  there  should  l>e 
little  hesitancy  in  making  a  free  incision  in  nuich  ihe  same  manner  as 
described  for  mustoid  oi)erati<ins.  The  wound  niav  be  closed  at  ont-e, 
union  by  first  inleiitioii  taking  place.  'ITic  skin  of  the  rHrttlaji^inous 
meatus  should  l>e  elevated  as  in  the  mastoid  oiH-ration  ami  liftwl  fi-oui 
its  position.  The  foreign  body  is  thus  fully  exposed  to  view,  the  meatus 
is  shortened  and  enlarged,  antl  instrn  mental  ion  for  its  removu!  beL-oaies 
comparatively  ea-sy.  The  |)aiient  should  U*  under  the  influence  of  a 
general  anesthetic.  A  portion  of  the  asseous  meatus  should  I*  chi.selled 
away,  if  necessary,  in  order  to  facililaie  the  removal  of  the  foreign 
body. 

UrbanLsrhit-seh  reiwirts  a  ease  of  an  oat  husk  which  entered  the 
Ru.stachian  tulx"  whiU'  the  patient  wa.s  chewing  an  ear  of  grain.  It 
passed  through  the  lube  into  the  middle  ear,  and  thence  into  the  external 
meatus. 

AKIMATED  FOREIGN  BODtES  IN  THE  EAR 

Treatment. — Great  concern  is  usually  occasioned  by  the  rnlranrc 

of  an  insect  or  ndier  animjite  body  in  the  external  meatus,  on  .iccounl 
of  the  elavviii^  and  scnilcliirig  u.\\\\  [x-nelrating  movements  attentling  its 
presence.  (Ireat  noises  of  the  most  ilistres-fing  and  horrifjnng  ehnracier 
are  sometimes  presimt,  due  no  doubt  to  (he  clawing  and  scratching 
against  tlie  drumhead.  On  account  of  the  great  menial  dUturljance 
of  the  jmlii'iit.  the  physician  slionid  liave  wetl-fornn dated  Weas  as 
to  the  proper  melhods  of  prof-eilure  for  the  removal  tif  the  insect,  as 
he  will  otherwise  l>e  led  to  resort  to  metliods  in  his  haste  and  anxiety 
which  will  prolmbly  Iw  unsuccessful  and  will  only  add  to  the  [win  and 
discomfort  of  the  patient.  I  would,  therefore,  make  tlic  following 
sugge.stions : 

(a)  ,\void  the  u-w  of  ittstruments.  It  has  Ijeen  found  by  experience 
that  aninnale  ohjecLs  are  not  readily  removwl  by  the  use  of  for^-eps  or 
other  instniments.  They  have  the  power  of  cliriging  tenacioiLsly  to  the 
skin  of  the  ineatiLs  wtth  little  booklets  in  the  case  of  ma^[Oti,  and  with 
Ihe  feel  in  tlie  ease  of  fully  develo[>ed  in-seets. 

(A)  I>rown  itie  insect.  This  can  usually  be  done  with  oil;  if  oil  is  not 
at  your  command,  water  may  lie  u.sed  instead.  If  maggots  are  within 
the  meatu.s,  a  50  per  cent,  solution  of  ehlunifonn  should  Ijc  used  for 
tliis  purpose,  as  oil  or  water  seems  to  have  little  power  to  cause  their 
death. 

(c)  If  for  any  reason  it  is  desiretl  to  remove  them  immediately  without 
waiting  to  render  them  lifeless,  Ihe  .syringe  .should  he  ti.sefl.  as  in  this 
wajf  they  nia^v  sometinu's  Ik-  removed  with  great  ease.     On  the  other 
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hand,  (he  method  is  oftcnlimrs  not  siicccssfiil  until  tlu-y  Iiavi-  Iwcii 
reiKieral  lifeless  l>y  drowning.  If  nmjjrots  art*  prwrni,  tlu'  fuiiies  oE 
chlorofnm  f»lown  tiito  th«^  i-ar  fmm  the  bowl  of  a  pipe  will  almost 
iiLstuntly  rnniN'r  tin-in  lifclrs-i.  f 'lil(in)fi>rin  may  iilsit  be  droppt-d  into 
the  ear  for  ihis  pnrposc,  with  more  cerlaJii  results.  Afler  tliey  »re 
rendered  lifeless,  the  inseets  or  larvieareeaitily  renioveil  with  ilie  syrinfre. 
and  It  will  rarely  in-  ntTC-t!*ary  U)  r<'>ort  to  the  use  of  forceps.  Should 
it  hrt'onie  nece.-wary.  however.  In  resort  to  iheni.  tliry  -should  in-  usrtj 
with  preiit  caution,  as  otherwise  the  nicutu-s  and  druinliead  may  lie 
injure*!.  The  use  of  ehloHnated  water  Is  of  valire  tn  rendering  thew 
lifeless,  e.spcrially  the  larva-.  It  i.s  not,  however,  as  etfiejieious  as 
chloroform. 

((/)  Tiie  af3K'"'""*''*''  '"t-thod  may  he  nsctl  for  the  removal  of  dead 
inflects  froiu  the  ear,  us  desc-rilMxl  under  l-'oreij;ii  Uodies  in  the  Ear. 


FOREIGN  BODIES  IN  THE   EUSTACHIAN  TUBE  AND  MIDDLE  EAK 


Mayer*  reports  three  enses  of  foreign  btxlirs  in  the  Kustarhinii  lulte: 
one,  u  jjniiii  of  {■orn.  wa?  in  the  Imiiy  portion  of  llir  tnt>e.  while  tin- others 
were  in  the  cartilaginous  rtvl.  They  may  enter  the  tulw  cither  llirnuj;h 
llu'  middle  ear  or  the  epipliarynx.  If  there  is  a  perfonition  in  ihednun- 
head,  n  Miiall  grain  <tr  other  snhstanee  may  enter  the  middle  ear  llirtmgh 
it,  and  tiierur  pass  lo  the  Kii-slacliiaii  tiilie.  Fcii-ei^in  hoiJir.s  which  nre 
unskilfully  or  roughly  handlol  in  rhr  clfnn  to  remove  ilieni  frfini  the 
external  auditory  mcaliis  may  thu5  Im.-  driven  into  the  middle  ear,  whence 
Ihey  may  piin  etitmrnv  into  the  Kusiaehian  tube. 

The  use  of  Kustachiari  bougies  has,  in  the  jjasl,  l«.*en  a  fruitful  source 
of  foreign  btxlies  in  the  lulw^  from  accidental  hreakingwhile  U'ing  used. 
Formerly  the  lajugie-s  were  arnietl  with  feathers,  cotton,  or  liair,  for  the 
intrnrluetion  of  rnedi^-arncnts,  and  were,  <-onse((iicntly,  more  likely  lo  be 
broken  in  llu-  tube.  Better  ami  smoother  iastninietits  are  now  u.sefl. 
hence  the  accident  occurs  less  fre<|Uen(!y, 

Voltolini  bH><  reeomineriiled  the  jpiKaniK-autery  for  the  retnoval  of 
firmly  emU-dde*]  r)rgaiiic  sulKlatices,  as  beans,  etc..  from  the  meatus  and 
(he  middle  ear.  At  various  sittings  small  portions  are  thus  destroyed, 
until  the  whole  is  finally  disintegrated  anil  removed.  'J'his  methifd  of 
pnieediireshonld  U-attcmplt-d  with  great  cantion,  a-,  there  is  considerable 
danger  of  exciting  inilammalion  of  the  eimliguous  |>arls. 

If  die  foreign  Ixxly  is  so  deeply  ami  firmly  eniliedded  in  tJie  middle 
ear  as  to  reiKler  it  imjiiKsilile  fn  remove  it  by  simple  and  ilire<'t  methods, 
the  poslauricntar  iiicisinn,  such  as  <|escribetl  under  mastoiil  operations, 
slnHiIrl  lie  made,  ami,  if  neeessarv,  a  portirui  of  the  bone  of  the  meatus 
may  U"  cliiselled  away.  When  it  is  thus  expt>scd,  an  attempt  should 
be  mmie  lo  remove  it  widi  a  stream  of  water.  .Should  this  fail,  forceps 
may  be  used. 
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Forcijjn  bo<lle,s  in  the  cartilaginous  end  of  the  Eustnchia.n  lube  mny 
sometimes  be  seen  with  a  postrhinoscopic  mirror  a.s  they  pr<»lniiJr 
from  iJie  mouth  of  the  tiilw.  In  sueh  fajics  it  U  often  possihlt-  to  .■wize 
the  prntriiHili;;;  eiifl  with  a  puir  of  curved  forceps  through  the  mouth 
and  thus  remove  it.  If  this  cannot  l»e  done,  the  drumhead  may  be 
piTfornted  by  means  of  n  V-shape<l  incision,  if  a  pprforaiton  does  not 
alrcaiiy  exist,  and  air  fori-ed  into  Ihc  middle  ear  by  means  of  a  Politzer 
b«g  or  other  coinpressitl-air  apparatus  with  n  suitable  tip,  applied 
at  the  externa]  iiifatiis.  In  this  way  ihe  eurrerit  of  air  may  lie  made  to 
enter  the  Eustadiian  tube  and  force  the  foreign  body  from  its  pliaryngcal 
orifice, 

GEBUMINOUS    PLXTOS 

Cerumen  is  the  product  of  the  ceruminous  glands  which  are  located 
chieHy  in  the  cartilaginous  portion  of  the  external  auditory  cunat.  A 
few  pland.s  are  also  present  at  the  commencement  of  ihe  osseous  pi^rtion 
of  the  canal.  The  ccrunicn  i.s  normally  thrown  oit  by  die  movements  of 
the  iiianilible  (inferior  maxilla)  ami  by  the  exfoliation  of  the  epidermis 
which  lines  the  canal.  When,  however,  from  any  cause  the  secretion 
lM*comes  excessive  in  quantity,  mon'  ti'iiadoiis  in  cjuality,  or  it*;  discharge 
is  meehauicrtlly  obstructed,  iTniniiuau«  plugs  form  in  the  canal  and 
give  rise  to  more  or  leas  disturbaiw-e  of  hearing, 

Btiology.— The  etiology  may  be  studied  under  («)  diseases  of  Uie 
canal  and  middle  car;  (h)  obstructive  lesions  of  ihr  canal;  (c)  niodifi<-a- 
lions  in  ihc  rliaraeler  of  the  ii*riuiiinons  .si-cretion;  (rf^l  foreign  tmdies  in 
the  canal;  and  (c)  impr*)per  methods  of  washing  (be  ear. 

{a)  The  tlisca-ses  of  the  canal  and  middle  i-ar  which  (ran.«  eeruniinous 
plugs  may  Ite  suUiividwi  into  hyiKTViiiia  of  the  skiu  of  die  canal,  diffu^r 
and  circ'um.seril)e({  eczema,  and  otitis  media  cntarrhalis. 

(6)  ModiHcalions  ill  the  character  of  the  cerumen,  a.s  in  ilicrea.'ied 
aflhcsiveness  and  the  admixture  of  epithelium  and  hairs,  cause  the  reten- 
tion of  the  eemmeii. 

(c)  Foreign  bodies  in  the  external  canal  form  ihe  nuclei  of  ceruminoua 
plugs.  They  may  Ih'  solid  substances,  as  beads,  small  stones,  etc.,  or 
they  may  consist  of  dust,  sand,  or  other  (inely  dividi-*!  [Hiriicles. 

{d)  lmpro[>er  methods  of  washing  the  cars  are  often  responsible  for 
the  presence  of  ceruminous  accumulations  in  the  canal.  Irritating 
soap-suds  are  introduced,  the  epidermis  maceratcfl  in  it,  and  the  glands 
oversiimulatt^I.  A  mild  diTimiiiris  rf-snlts.  The  corner  of  a  towel  or  a 
wa.shcli>th  is  iifleii  [wiste«l  and  si-revved  into  the  nieatiw,  caiLMng  still 
further  irriiaiion.  and  oftentimes  pushing  the  r'crunicii  info  the  o^s4-oiis 
portion  of  the  meatus,  where  it  reuiains,  forming  a  nucleus  for  still  more 
extensive  accumulations. 

Syznptoms,  The  sMnptonts  vary  acconling  to  the  degree  of  oeeiu- 
sion,  the  |>o?*ition  of  ilie  plug,  the  amount  of  .secondary  irritation  and 
inflammation,  and  die  preexisting  or  associated  lesiunjs  iit  the  middle  ear 
and  labyriolh. 
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If  the  occlusion  of  the  canal  is  incomplete  in  an  e*r  which  is  otherwise 
iiorjiwl.  then-  will  he  Ijiit  lilllf  inipnirnicnl  nf  lu-arin/;:  if.  on  the  other 
hand,  the  canal  is  i-ntircly  dostij,  ihvri'  i.-*  iiiark^-f]  iliininiilion  of  licarin^. 
If  the  pluR  is  dislodgnl  inlo  (he  Fundus  of  the  canal  against  the  dnim 
membrane,  the  dLsturbunce  of  heariiijr  and  the  discomfort  are  much 
greater.  In  sonic  cases  the  phlji  causes  severe  itifiainmnUtry  rfactum 
of  the  tissue  tnniiediatcly  (-onii^noiis  to  ii,  whieli  udtU  to  llu-  diseomforl 
and  the  impainncm  of  hearing.  Reflex  pains  in  the  mastoid  region 
are  not  uncommon  in  tliis  condition. 

If  suppurative  inflammation  oF  the  middle  ear  and  the  mastoiil  cells 
is  pr<'.sent  with  the  cemniininis  pliij;,  the  syinpliiins  are  inodifie^l  accord- 
in^y;  that  is,  there  h  a  mixture  of  the  symptoms  of  the  two  conditions. 

Pain  is  a  syTnptom  which  is  present  only  when  the  cerumen  is  hnrd 
aiid  exerts  pressure  on  the  indanHvi  walls  of  the  canal. 

In  general,  it  may  Ije  sairl  that  the  patient  complains  of  a  feeling  of 
Fulness  in  the  ears  anil  the  head,  and  oceasionally  of  dizziness,  vomiting, 
hemlache,  stupor,  facial  paraly.sis.  trigeminal  neuralgia,  bruin  irrilalion, 
eclampsia,  hIepharospjLsni,  pain.  etc. 

'I'be  bearing  may  suildenly  change  from  good  to  bad,  or  vice  versa. 
When  the  dnimhcad  is  pcrfonttcd  tlie  plug  may  improve  the  hearing  by 
acting  as  an  artilicial  nieinUtane. 

Diagnosis.— The  diagnosis  is  made  by  in^peciing  the  canal,  either 
with  a  .speculum  or  by  lifting  the  auricle  upwanl  antl  backward.  'I'he 
plug  apijcar.-*  as  a  yellow  or  brownish  nia>s  of  greasy  or  granular 
material,  which,  ujmn  probing,  proves  to  be  either  soft,  .semisolid,  waxy, 
solid,  or  hanl  as  sume. 

It  may  be  mistaken  for  cholesteatoma,  dried  blood,  a  foreign  body, 
cotton  stained  \Wlh  secretioTi.  etc.  In  some  cases  there  is  an  excessive 
exfultaliou  of  epidermis,  wliich,  lieconirng  a<]n)iM-d  with  hair.s  and 
cerumen,  lodges  in  the  canal,  thereby  causing  its  occlusion.  In  these 
cases  we  have  to  deal  with  a  pathological  desc[uaniation  of  epidermis 
rather  than  xvith  a  hypersecretion  of  ccnnncn. 

Prognosis.  When  siHldcn  loss  nr  diininntinn  of  hearing  follows  the 
intn>dn<lii)n  of  water  or  other  Ht|uid.'i  into  the  mealns.  the  progno*is 
as  to  the  hearing  is  good,  as  the  disturbance  is  probably  due  lo  the 
swelling  of  the  plug,  which  obstriicts  llie  canal.  <"«.ses  complicated  by 
either  adhesive  otiti:^  op  labyrinthine  affections  arc  not  greatly  relieved 
by  the  rcnu>val  of  ifii*  cerunu'n. 

If  we  apply  ttie  tuning  fork  to  the  vertex,  a.s  in  Weber'.^  te.*t.  atKl  the 
sound  lateralizes  to  the  nlislructed  ear,  we  gain  no  information,  a-s  the 
Iflteralizalioii  might  l»e  due  to  either  middk-f-ar  disca-s-c  or  (o  the  plug. 
If.  however,  il  lateralizes  to  the  imttbslnicleii  ear.  we  may  siisjiect  luby- 
rinthinr  involvement  on  the  ohstrucletl  >ide. 

Treatment.— The  only  form  of  m-atmcni  lo  In-  recommended  is  (he 
removal  of  the  cerumen  by  fori-ible  injections  of  warm  water  with  a 
.SNTinge.  If  the  plug  has  a  moist  appearance,  or  is  .soft  to  the  prolic,  the 
in)c<'tions  may  tw  inaile  iil  once;  whereas,  if  it  is  hard  and  lustn-lcss, 
il  should  first  be  moisteJied  hy  instilling  a  few  drop  of  a  solution  of 
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Oiagnosu. — Tlu-  diu^)o.si.s  is  leased  upon  the  rapid  developiueot  ot  tliej 
grotvtii  iifiiT  an  injury,  tlie  opatiuciicxs  tiy  trun^tniiiinl  light,  iind  ihf 
ubsencc  i)f  fehrilf  symptoms.     In   iht*  .spontaneous   vuriiiy  ibe  nipiti 
developnieiit  f)f  the  lumnr  i-^  <)iiite  c-liaract eristic. 

PregnoBia.    Tin-  r-runiiuilir  viirifly  cnd.s   Ity   rcHjIution   more  rautit 
llian  the  idiopailiit-  variety,  except  wht-n  Uicre  i.s  extensive  ijainage  to  ill 
ttirtila^u.     ir  ihiTe  are  no  reactive  .'syniploni.s  und  llie  swelling  diuiii>' 
i.she.s  in  size,  die  prognosi>  is  favorable.     Violent  inHammaloPi-  synip- 
lc(ms,  nn  the  r>ther  hiiml,  ntve-'witate  opening  tlic  innior,  rhu-s  rfJidcrir 
till'  prognosis  niurL-  mifuvorable.    In  some  fu.ses  there  is  recovery  without 
visible  dcformily,  while  in  others  recovery  occurs  with  grent  shrinkage 
or  other  deformity  of  the  cartilagt;. 

TreatmeDt.— The  treatment  .should  be  smptoniatic  and  uiodified  to 
forr<'-s[«nirl  with  fhc  ptfiiliiir  pathology  of  the  esuse.  If,  for  example,  ihr 
(iltifuiiitoinu  is  due  to  do^'ncrativc  fhan>;es  in  the  Woodves.sels  »nd 
connwtive  tissue  or  the  cartilnpc  of  the  auricle,  it  wouhl  be  wrong  lo  ap[ 
tniLs-saf^e  lo  promote  absorption,  as  such  manipnlation  %vould  imJiwl 
provoke  more  lii'niurrliage.  SlK^l  a  prixx-fhire.  if  trie<l  at  all.  should 
defcrrwl  until  rejfeiiemtion  has  elosetl  the  interior  wuinds.  i'resst 
Iminluj^s  are  also  eontraindieated  for  the  same  reason.  The  applki 
tion  of  iee-bajfi  or  n  Ix'iter  eoil  may  i-xert  a  favorable  infliienrr 
preveiitinff  pjLs-sive  inllaminatory  swelling;  und  if  it  is  already  presen 
the  cold  itnluee*  it  somewhat.  The  ii.ppIication  of  heal  is  In-tter  tretl 
ment,  as  it  promoter  regeneration.  CtMylnig  lotiouK  locally  and  cathartics 
may  also  be  tried  with  some  advantage.  The  Inflammatory  type  sbfuikl 
be  inciswl  and  aniiNcptie  dressing  applied. 

I'otiizer  recommends  the  puneture  of  the  tumor  in  the  early  stage  of 
its  development-  If  tlii^  is  rtot  follow*^  by  K-lief,  it  is  l>c(ter  lo  open  it 
thoroughly  by  fn*  incision,  after  which  the  contents  are  removed  and 
the  cavity  packed  with  iodoform  gauze. 

Angioma.  Symptoms. — The  bright  red  or  lurid  patches  which  are 
not  elevalf-d  above  die  surface  of  the  .skin  are  not  included  in  tliis  gn>u|i 
of  tumors.  'Vhc  tenn  "angioma,"  as  nsetl  here,  refers  to  the  cnvcmom 
tumors,  which  are  bliii.sh  refl  in  color  and  are  made  up  of  a  scries  of 
venous  sinuses  or  cavities  of  various  sizes  and  shapes,  ^^ley  are  oftrn 
.separaliNJ  fn>ni  iiich  other  by  perforated  libnius  .septa,  which  alFiml 
free  intercoaiiniinieution  of  their  bl<i(Kl  contents. 

They  may  appear  in  ihc  auricle,  in  the  meatus,  or  in  Ixitli.  ^^ley 
may  be  either  primary  or  .secondary  exten-sions  from  adjacent  stnie- 
turr^.  They  vary  in  size  but  rarely  grow  larger  than  a  .small  hen's  egg. 
They  an^  irregular  in  .shape.  Pulsation  is  wca-sionally  p^e^e^t.  Angi- 
oma is  sometimes  congenital,  while  in  *ither  cases  it  <icvelops  after  tmuma 
or  after  the  gradual  dilatation  of  the  hhKMives.sels  nf  the  simple  f^iigiotna, 
tlie  bright  red  or  lurid  patches  refennl  to  In  the  preceiltng  paragraph. 
Cases  arc  on  record  of  angiomata  which  appeared  after  uie  aunde 
had  lieen  frozen. 

The  presenct  of  pain  depenils  chiefly  upon  the  rapidity  with  which 
they  grow.    If  of  nipiil  dcveloptneal  anil  large  size,  the  pain  is  cousider* 
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CHAPTER   XXXVI 

M.\LFORMATtONS  AXI>  NEOPLASMS  OF  THE  Al'RlCLE 

MALFORMATIOyS 

MALPdHMATioNR  of  th<*  fturicle  art'  of  iiiiporttinoe  chiefly  from  n  cos- 
metic poiDl  of  view.  Tile  auricle  plays  hucIi  a  small  part  In  tlu-  fiiiKiiuii 
of  jiiiiiitinii  tlmt  its  rnlirf  absence  <U)es  not  nmieriiilly  inlluenre  the 
ui'uity  of  lieantig.  If.  however,  the  auriele  Ls  so  shaped  as  to  fK-elmle 
the  ineultis.  it  may  materially  interfere  with  thr  iransniission  of  soiinit 
waves  and  thus  iiiipstir  lir«riii(;.  In  most  oi-m^.,  however,  when  ihciv 
is  a  very  iimrked  <lefeft  there  is  aUu  <Ief<'ctive  forriialioii  of  the  external 
autlilory  meatus,  the  middle  ear,  and  the  laluTiiith:  lieiRv.  <limim](ioii  in 
heariiif!  i.s  usually  due  to  oilier  C'onditioti.s  than  the  ehuii};e>  in  the  auricle. 

The  malformations  may  he  of  a  jjreat  variety  of  form^,  ran^nR 
from  u  phinility  of  the  uuriele  to  its  entire  uhNciiee.  Uetweeii  these  two 
extremes  the  auricle  may  Ix-  defnrmtx)  to  a  sli^jht  dejiree,  or  it  may  lie 
ovenlevel(>]>ed  or  iiiisshajM'ii  in  ahinisi  every  eoneeivahle  way.  It  niav 
•be  either  arretted  or  ovenlevelripe<l.  One  part  may  I)e  overdeveloped, 
while  ill  another  the  development  is  arreste<i.  It  is  not  uncomninn  to 
see  in  a  larj^  company  of  people  eurs  which  project  very  markc<lly 
from  the  head,  and  which  often  |2^ve  rise,  es|xriaUy  among  .school- 
children, to  iheir  p<i.s.se.s.sars  lieing  called  "yellow  kids."  'I'he  term 
"lop  ear"  is  often  applietl  tu  the  same  condition. 

'i'he  ilefect  may  l»c  either  congenital  or  actjuired.  If  conjienital,  it  is 
flue  tu  a  lack  of  closure  of  (he  hruiichiul  clef b^  aiul  to  a  dis|)n>[M>rtionute 
development  of  one  or  more  of  the  six  tiiliereles  or  eenirts  of  devdojv 
ment  of  the  auricle.  It  may  l>e  unilideral  or  hilaleral.  usually  the  former. 
'ITie  bone:*  of  the  face  iijxm  the  side  ittfcctni  are  nsually  hI>o  arrested  in 
Iheir  development. 

Stahl,  in  IS-jO.  called  attention  to  the  fact  that  deformity  of  the  aurio 
nlar  eartilap'  might  Ix*  rcgiinled  as  an  indication  of  arrest  of  develop- 
ment of  die  >kull.  and  lliat  it  liore  a  relutiouihip  to  tlie  devekipmeni  of 
the  skull,  Defwlive  formation  may  consist  c)f  the  entire  aliscncc  of  the 
auricular  eariitapc.  although  it  is  pn)bwble  thai  in  niiirly  everv  instance 
a  careful  examination  will  reveal  a  small  cartilaginous  growth  lieneath 
the  skin.  The  arrest  may  lake  on  the  form  of  a  simple  shrivelling  of 
tlie  whole  auricle,  or  n  portion  of  it.  On  the  other  hand,  it  may  etmsUt 
of  an  excessive  developrnetU  of  one  part  and  a  diminishetl  development 
of  another;  or  it  may  assume  any  irregular  tj'pe  of  development,  as  a 
twistetj  shell,  or  it  may  Ih'  hcKjkeil.  eonc-shaped,  fissunti,  or  eanliftower- 
like  in  form. 
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Sometimos  the  nppc'r  [>ortinn  nf  the  auricle  ts  ttimni  HownwuM 
rrum  above  and  couipix>'.s>ett  against  ihe  inidillt*  [xiruoii.  as  is  seen  ioj 
the  old  .statnrs  of  Phh  (Politzer);  or  it  iiiny  have  rlccp  imlmiatlona  or j 
horiziHiiul  fissures,  am]  in  niw  ioHtaiiciw  ii  mav  U-  spiiiilli<-sba)>«L] 
The  trapU8  niny  l»e  twi^tcil  inwanl.  so  as  to  clo>e  ihe  meatua,  or  thrr 
may  U?  an  ub-ieiur  uf  the  auricle  with  the  exception  of  the  lobule,  which] 
may  l»e  free  or  aillii.Teiit  to  ihe  adjacent  ^kin.  Tht  meatus  was  pn*setii 
ill  a  case  of  tliis  kind  reported  by  Sehwartzc.  It  ojM'neKj  iH-tumth  ili 
lobule  and  leil  npwanl  and  inM-ard  to  ihe  drumhead. 

Thr  aiiricular  appemlapes  or  siipernunicrary  auricles,  accordinjj  toj 
Vinrhow,  consist  of  n-licular  cartilage.  MulMiilaneoiLs  ri'Unlur  iLssue,  ai 
skin.     They  arc  usuhIIv  located  in  front  of  tlie  trapis,  atlhougti  ih?^ 
may  Ik-  on  the  lobule,  the  side  of  the  neck,  or  the  .shoulders.     Saissy.  ii 
IS'j^.  a<i\*anced  die  llieory  that   tnjd|x»^iti<>n  uf  (he  auricle  fnjm  an  iiE 
properly  phi<'c<l  head-dress  in^-ariably  led  to  arn*st  of  development.    Hi 
says:  "  Roys  often  wear  their  hats  so  low  upon  the  head  hs  either  to  pi 
the  ear  out«i»n.l  anrl  cause  it  to  pn>jr(*t  from  the  hriid.  or  to  comprefc 
against  tlie  head  and  cause  jt  lo  a.ssuuie  tixi  cUiMr  a  |>osilion.     The  lallt 
often  (K'curs  in  females  from  confining  the  ears  too  closely  with  the  hein. 
dre-ss.    To  remove  the  defonuity.  il  is  only  ncces.'arj'  to  correct  the  hubit." 

Maschziker,  in  1864.  in  his  te.^t-book  on  The  Ear  and  ih  Dinrtun 
an/i  Their  Trmtmrnt,  stales  that  ears  are  placed  in  tnalpasition  by  U 
tightly  druwni  caps  on  children, 

I  have  known  mothers  to  bnndage  the  ear-s  of  dieir  little  ones  to  brii 
them  more  closely  to  the  head,  even  when  (heir  fathers  had  widelv  pr 
truding  auricles,  and  the  chiUlren  had  evidently  inherited  the  physic 
Irait.  T'luis  the  scientific  tradition  still  Iiokis  popular  credenc*,  nr 
many  a  h'ule  child  is  made  to  suffer  in  coiLstx|uence. 

8ats*y's  views  on  the  .subject  of  inj|KTf oration  of  the  external  meuti 
were  mure  uoirly  cornx't.  as  he  reganled  il  a.";  usually  a.ss(x-iated  with 
cuugenilal  an<l  Irremediable  defect  of  the  middle  aud  the  internal  eai 
The  diologtf  of  auricular  defonnity  is  to  1«-  found  in  the  disorder 
development  of  the  oi;gau  of  hearing.  There  is.  iu^iuflicieut  closure 
the  upper  two  branchial  clefu.  which  arrests  or  accelerates  doveto^^ 
ment  of  one  or  more  of  the  .six  tubercles  or  centres  of  developnicni.  as 
shown  by  Miitot,  TaII>ot  and  others. 

CUssificatioiL     Auricular  deformities  may  lx>  clas.sed  as  foilovrs: 

{a]  Kiilirc  ab>euce  of  the  auricle. 

(ft)  Overden'lopment  of  the  auricle  (macrotta). 

(cj  Plurality  of  the  aurir-le  (polyotia,  su|x*rrunneniry}. 

(rf)  Arrested  development  of  the  auricle  ( microtia,  shrivelled). 

((■)  Distortions  of  the  auricle  (cat-earx — as  in  the  statues  of  Pan- 
shell-,  .scroll-,  hook-,  spindle-,  eoiuv,  iis.-iure-,  and  cauliflower-like 
malions). 

lY)  Fistula  in  aiiri.*  muifenita  \s  a  remnant  of  the  first  branchial  cleflT 
and  was  first  dcM-rilx-d  by  Hcysiiiger  In  l.S7t).    It  o]M'ns  in  front  of  ibr 
ear.  either  alKJve  or  below  the  trapis,  and  is  a  blind  canal  Riled  with 
creamy  secretion  niLxed   with  pus.     When  its  moutli   becomes  cl 
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the  5»pcrftion  ncciimiilates  w-iilim  thi' ranal,  which  may  Ix*  felt  as  har<l 
iHxhih's  lifiiimtli  the  skin.  Fistula  uuri.s  fon^nita  is  of  slijjht  Impor- 
taiite,  and  may  l>e  healeil  hy  liiyiny  it  open  with  ii  Icnifc  anrl  rcmo%'- 
ing  the  epitlii'liiil  liiiiiifj  jiihI  hririfiirifj  l.hr  purt.s  tiijjrlher  ii^Hiii,  jiftur 
which  lli(.-y  uiiilc  by  first  iiitfiiiiuii,  and  thus  obliterate*  the  canal.  Mild 
raiLstic  applicfntions  may  he  applieti  witliiri  ihf  canal  to  txcitc  inflnm- 
mation  and  adher^ions  for  the  purpose  of  clusing  tlie  cuiihI. 

Fig.  3S7  illiistratc-s  one  of  my  cases  of  nilcrolia.  The  dmwiiig  is 
fmiii  H  pliustcr  I'H.st  of  ihe  i>Hr.  The  ymiii^  man  ts  healthy  iind  hH.s  a 
nonnnl  ear  upon  the  oppasile  side.  The  cartilaf»es  of  the  fragmentary 
auricle  am^'  not  nitnched  to  the  skull  In  any  way  exeepi  I)y  the  .skin. 
There  is  an  entire  ahsenee  of  the  external  auditory  mealns,  and  bane 
cotidnrlion  is  nil  npnn  ibis  su\v.  lie  <'anie  to 
me  to  have  the  ear  "openwJ  up,"  if  I  thought 
it  advisable.  .\-s  there  was  no  bony  mratus, 
aiul  the  aiito]>siiw  nn  similar  cHst'.s  Imve 
shown  the  middle-car  apparatus  and  luhy- 
riiitli  to  he  absent  or  (iiiite  rudimentary,  1 
advispd  him  to  leave  tJie  ear  a.s  it  was. 

Trtatment.—  .l/rtmji'ffi.— Figs.  ;JW  and  ^'^ 
illu>lratc  oik-  i>f  my  cilsi-s  of  niaerotia.  The 
cose  was  referreti  to  me  by  F.  G.  Suker. 
for  the  redtieliun  of  the  lo|>-ear.  The  Imjv 
was  eleven  years  old.andpre-tenteil  nimieroa-s 
stigniftla  of  degenrraey.  His  .>«'hoobnates 
eiillctl  him  the  '"yellow  kid."  It  was.  there- 
fore, decided  to  overcome  the  defect  by 
(j]«'nningupnn  (he  aurielfs.  'I'liis  wits  done 
under  general  anesthesia. 

The  skin  on  the  posterior  snrface  of  each 
auriele  wn.s  imisi-d  with  a  knife,  the  line  of 
incision  extemling  in  ii  curve  from  within  one- 
fourth  iiH'h  of  the  superior  attachment  of  ihe 
aiirirle  to  within  one-half  inch  of  its  inferior 
allachnicni.     A  .seci>nd  iiicisitjii  washej;uiiat 

the  upper  point  and  extended  Iwckwani  and  downward  over  the  mustoJ<l 
proces.s  one-half  inch  posterior  to  the  attachment  of  the  iiuride,  and  made 
to  join  the  inferior  end  of  the  aiiriculiir  inei.sion  ( Fig.  IJMS).  An  ellip.se  or 
segment  of  skin  not  unlike  a  srgnn'iit  of  orange  iMfl  was  (hu.s  outlined. 
'ITiis  wasdi.s.se<'Ied  from  the  auricle  and  ihemJisioid  pnwess.  TluvstH-ond 
step  of  the  op*Talion  consisted  in  cutting  through  the  cartilage  of  the 
auricle,  following  the  Vmv  of  the  auriculur  skin  incision.  The  cartilage 
was  then  severed  at  Hw  uuriculouiJistoiil  junction,  care  ln'ing  c^t'^'i.sed 
to  avoid  cutting  through  the  skin  on  the  nnlerior  surface  of  the  auricle. 
I'lie  cartilage  was  next  carefully  separated  from  the  anterior  skin  of  the 
auricle  (a). 

The  tiiird  step  of  the  operation  consistetl  in  elasing  the  wound  (F'ig. 
389).    This  was  done  in  such  a  way  as  to  bring  the  auricle  close  to  Che 


Author's  c*t»  o(  mtirrotin.    TIm 

n(4?r'iihl   Aiiilitfir>'   iniriilim.   iitiil<ll4 
«ar,  and  tiibyrlnth  mr  iiliacnt. 
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Uvml.  us  llie  operation  was  <toiif  |»riiir-i|MiJly  for  thU  purpose.  In  ontrf 
(o  do  tliis,  four  tlet*p  slinOif*  willi  .silkworm  pit  were  laken,  mj  tui  In  iii- 
chuh'  the  aiirtfulrtr  skin,  the  aiirifiilar  ciinilafir,  llir  fiKrmis  t>.-««tK-  orrr 
the  inastoiil,  jiihI  llii<  iiiti.stoiil  .skin.  'I'lifM-  vvitc  ftrasvii  tiniilv  luprllirr 
atirl  seuliroi,     OcIisikt'"-  i*4ii)linuoil;!«  huracliair  Miliin-  vvns   rlun  i|.cil  (d 

bring  ihe  mI^-:^  of  the  .skin  tugellier. 
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iliS  iturk'lr:  /I.  tlir  ^Uliirnl  IHi-UwMi  nl  tJ> 
rlow  lit  llu>  u|wmliuai;  ('.  ih*  p«rlila<*  raBivi«l 
rtcMD  ibe  Mni?h«  of  Ow  nuiti'k:  />.  iW  ikai 
taRKtvnl  fnni  Um  ixMlvnur  u|mv1  ^  (ha  »tm^_ 


.1,  ntxvition  [tn-  mkcroflik.  or  lap-««ir.  An 
rIlit>tio>1  t'livP  111  iiWIa  In.  b)  boa  bf^n  t*- 
muted  (rvin  lt>r  |iiJMtPri>ir  vnll  tj  iba  muiii-t«> 
aui]  mutiiiil  prur««.  n.  Um>  area  ol  <'>rtllaw 
la  Iw  rtmoToil  (tum  the  canirlui  of  Ihr  niinrlv. 


The  snperfiml  siilnrea  wTre  reniovtil  on  ihe  sixlh  Jay  aii<l  (lit*  i 
stitcKe.s  oti  the  ninth  duy. 

The  resiiiLi  of  ilie  operation  were  cxceUeni-     Before  the  opi'mli 
ihr  auricles  nl  Oitrwin'.s  liiltcrrle  were  ^.o  cm.  from  the  .siile  of  the  heai 
uihI  after  the  opt-ratioii  they  were  1.5  cm.  distant.    'ITiret  luondtj 
ihe  opi'ratioTi  ihi'V  were  ].'2^  cm.  fmni  tlie  head. 


NEOPLASMS   OF    THE   EXTERNAL   EAS 

Othematoma.  Definition.— This  Is  a  disca-so  of  the  iniri<-It-  vhni 
tended  \>y  im  elfnsioii  of  IiIihhI  lM-lweeTi  thr  [M*rjrhoiidriiiiii  ami 
twrtila^e.  I(  iimy  oc<-ur  sjiontaiieously  or  from  diitr-t  \ioletice.  \\'\ 
it  oceurs  spoil tuneously  it  is  prolial>iy  due  to  ile^Miemlive  ehnngem 
the  bl<K«Ivesse!.s  of  the  tibrou."  haiid-s  which  traverse  the  cartila^ 
the  auriele.  It  is  also  probable  that  dejjenemtive  chants  ooeur  in  (Be- 
fibrous  lis.siie. 

Etiology. — Dementia  seein-s  to  have  a  elo.se  relationship  to  the  tliseug 
as  it  is  commonly  found  in  die  insane.  Inhnman  treatment  (if  il 
class  of  patients  ha-s  l)een  so  often  charge*!,  ami  il  is  more  than  prutKilll 
chat  traumatism  accounts  for  it  umung  them  lo  a  (urge  mcajture.    11ns 
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is  mulcml  iimn'  than  prohnbU'  by  t\w  fad  lliat  mosl  of  (he  cast's  luive 
involvement  «f  ilie  U-ft  ear.  U-cause  the  blow  from  tin'  ri^lil  biind  of 
llu"  HtterHlutil  woiilil  sirikt-  tliis  oar.  It  iinist  mit  \h'  pn^iiiinfl,  huwcver, 
thai  this  is  tJie  only  caii.se.  a-*  the  ile(p?iK'rulivf  fliiuij-es  alifive  rt-feritij  to 
wniild  lie  exp«H't<'(l  in  this  cliuts  i»f  [utiifiits.  The  <'hiiin|Hoii  (iri/,eH;;tnrr, 
"Halttifig"  Xel^un,  bax  othemalotiia.  whit'h  was  cniist<l  liy  iiiiinemius 
hlnws  upon  iho  ear  in  n  scries  i>r  lH>\iein  iiuitchfs  tii  ifiiiule  j)t;tci'*  where 
he  iliil  ui>l  liuvi-  the  irpi|Hirlii[nty  nf  jipplyiri^  liiit  water. 

The  condition  in  etiinmoii  ainiHig  die  wri*.s|lers  of  Japan.  IrauinaliMii 
beini;  the  prtiliafitc  t-aiist*. 

Symptoms. — The  tumor  Funus  ijuiokly.  and  this  distinpnishes  it  from 
perichondritis,  angioma,  ami  other  nectpla.sms.  The  mpid  deve]<ipniciit 
after  an  injury  in  quite  eharacleri.sli<-.    It.s  color  is  bli[i.sh,  ain\  it  i.s  routided 


UUHtunLnoiK  niih  waurioKtloii  follnwiTui  n  hi>tor>  of  ikinioiitlu  and  Inuintatiiifn. 
(l>r.  (i.  McAulifl'M  ducJ 

and  soft  to  the  touch.  It  docs  not  have  the  distinct  ftnetimtion  com- 
ninn  to  fhiit]  .sacs  beneath  the  skin,  hut  offers  a  doughy  re.si.slaiice.  If 
it  U  due  Lu  tniiiniuti.sm  it  i.'i  ii-sually  quite  \nTffe,  and  often  involves  the 
whole  or  the  nppcr  portion  of  the  ituricle;  whereas  if  it  i.s  idlopmhic  it  in 
often  (piite  fipcuiii.seril»cd,  lieiiig  limited  to  a  noiliile  in  the  ctnielia  or 
other  <lepre.ssinn  of  flu-  Hiiricle,  It  is  most  common  on  tlie  anterior  or 
concave  snrfa<-e  ctf  the  auricle  i  Fig.  ;i!K)). 

Pain  is  pre.^nt  in  the  traumatic  vftriely,  but  i.s  absent  in  llic  idiopathic. 
Tlie  liimnr  is  fi|)ai|Uc  by  iraiisiiiitieil  lipht.  whcn*a.s  that  of  [MTii-hoii- 
dritis  i.s  lrarif*|MLrent.  If  (In-  luiditory  meatus  is  ocihideil  by  the  swelling, 
deafiie.<«  and  tinnitus  arc  present.  Il  .shoiilri  Iw  Utirnc  in  mind  ihiil  the 
deaftiesK  may  l)e  due  to  the  rupture  of  the  eardnini  from  eonru.-^sion. 
In  the  ca.se  of  "Batthtig"  Xelson,  the  hematoma  iKt-iimc  orgjinized  and 
caused  permanent  defonnrty. 
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Dia^osis.— TIk-  dtHgnnsiN  is  hfiseA  upon  th 
^rowtii  jifrci-  an  injury,  (he  opaqueness  by  traiisin 
iiliseiH-f  of  fflirile  symptoiii'i.      In   the  .s]>oiitiine<>us   vanciv    the    rapid 
liovelnptiiciu  of  (he  tumor  in  nuite  chii  met  eristic. 

Prognasia.— 'I'he  iriiuiiuilk-  variely  emls  by  resolution  more  reiulilj* 
(hnn  the  iilinpathir  vnrietv,  except  when  there  is  exteiwivc  damage  lo  (he 
cartiliij;e.  II'  there  arc  nii  reatiive  symptotns  ftiifl  (he  swelling  diuiin- 
ishe.s  in  size,  the  prognosi.s  i*  favorable.  Violent  inflaniniatory  symp- 
Kiiiis,  (n]  the  other  hunil,  m-i-cssitute  opening  lhe  tumor,  tiuis  reiulcniig 
the  progiiosi.s  nmrt-  unfavoraUle.  In  some  cases  there  is  ret-nvery  without 
visible  defoniiity.  while  in  others  reeovcry  occurs  with  great  shrinkage 
or  other  defnruiity  of  the  cartilage.  ^ 

Treatment.     The  treat  mem  . should  U*  symptomatic  and  modified   ifl 
eorre.siMjnd  with  the  |«-ruliar  parhohigv  of  the  fa.-ie.     If.  for  example,  thfl 
otheinalomu  i.s  due  to  ilegtMU-rative  ehanges  in  the  bloodvess<-U  aiMl  thP 
cimneetive  tissue  or  the  cartilage  of  the  auriele.  it  uoiihl  Ik-  wnmg  to  npnlv 
massage  to  promote  absorption,  as  siieli  manipulation  would  probably 
provoke  ntor*.  hernorp|,age.     Sueh  a  proeechirt-,  if  trie*!  at  all.  slu.uUi  Iw 
mrerrwi   tiiitil    regeneration   hiks  clwed   IJie  interior  wounds.      Pr<-».sud| 
tion  X-  "T  «>"tmindieHted  for  the  same  rea.fon.    The  applio^ 

ice-l)ngs    or  a    I,eiter   eoil   may  exert  a  favorable   influence  id 


be  incised  and 
Politxe 


:autage. 
'»ntisppti,   dressing  applied. 


Angioina    -1  ^   lodnform  gau/e.  M 

Tiotelevat<^u|!:f,°'P//'"'^-'i'h«-  "'right   nti  or  luri<l    patches  which  afl 
of  tumors.     Tl       '   '"*^'  -""irfact'  of  the  skin  are  not  ineluded  in  thi.s  group 
tumors,  whicl/fl  ^''"uV  .  '"'R''""a/'  «s  uswl  here,  refers  (o  the  cavernuus 


^V^ 

^ 


bright  nNj 


f'.i'utation  of  the  bl 


r»-         -r,"»  n-ii  ,,p  I      .     "„  ,„  „„■  uiixxlves-veU  of  the  simple  n,ngiomn. 

■^^i-scs  are    ori    rtvo'7      '*"'*'^'*'"*  referred  to  in  the  preeerhng  paragraj>h. 
^^<i  Ijei-n  fro2^^       ^"    of  angiomain  which  appeared  after  the  aun<M 
'i'"-  r»re-se,K.e',,f  ^    .  ■ 

-^  *^>  «"'^*.    If  or  la    -  .'"  flepeiids  chiefly  upon  the  rapidity  with  which 
*•  f**"  *'*^veIopnje:it  and  large  siste,  the  pain  is  coiisldci^ 
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able.     Troublesoim-  pulsatiori  is  Hnuthcr  characterlstii:  of  angioma  of 
mpirl  prowlh. 

I>eafne.ss  is  present  in  those  vases  in  which  the  meatus  is  oeplnded. 
Ucflrv  roufih  may  i>l-"*(>  'w  pr(\s<*nl  when  ihi*  iiicnriis  is  involved. 

Dia^no&ls. — Otlieitiatoinu  ts  the  oiity  tumor  vvliich  iniglil  he  con- 
fotindf^l  with  cavernous  angioma.  The  fnrmcr  is  of  rapid  growth. 
smooth  in  ontlitie,  and  opiupK-  hy  lniii.stiiitti.-d  liglit:  wherea-s  an;;iimia 
u.siially  develops  more  .•slowly,  is  tireguliir  in  outline,  and'  is  transparent 
hy  transniittecl  light. 

Treatment. — The  treatment  should  l>e  addressed  to  the  n^liirtioii  of 
the  l)l«xxl  contents  of  the  tumor,  which  interfere  with  its  eirculation 
This  uijiy  lie  aeetmjplisliit]  in  s<'veral  ways.  KleetrolyHis  i.s.  [H>rlmps.  the 
\iest  iiicdiod  in  gmwths  of  small  or  niedimii  size.  The  mi-dles  ttin- 
neeted  with  the  ixjsitive  pule  of  tiie  hatlery  .should  he  thrust  through  the 
growth,  wliile  the  negative  (."[wnge  eltfctrode)  pole  is  placed  on  son>e 
remote  portion  of  the  ho<ly.  The  positive  imh-  liheratcs  oxygen  and 
ueids.  «hieh  coagulate  the  blood  and  soft  tissues,  tlias  contnietiiig  and 
ohstnicting  the  cavernous  sinuses  of  the  tumor.  Should  ihe  n<^ttive 
pole  he  a})plii^l  as  rectjmuH-nded  hy  Hovell,  llie  ivsults  would  l«e  leas  • 
certain,  as  the  negative  pole  lil)erate?(  hydrogen  gas,  which  leuiJs  to 
liipiefy  the  .solid  tissues.  'l''he  negative  pole  is  better  ndupteil  to  U-se 
in  fibrous  tumors,  on  uccoitnl  of  its  h\|uefying  projwrties. 

Multiple  puncture  of  the  surfac-e  with  lu-fille  |ioints  ami  hnishing  the 
surface  with  nitri<-  acid  lias  l)een  recommended  in  .small  growths.  Holli 
Dieasurcs  produce  scar  tissue,  and  thus  cau!>e  cojUraction. 

I'olitzer  reconunends  the  pa.ssage  of  .several  silk  sutures  through  the 
tuinor.  lie  first  renders  them  iL£e[>tir  and  then  sDturales  tliem  in  a  .solu- 
tion of  the  p<'rrh!ortde  of  iron.  'Phe  ii-on  coagulates  the  blood  and  the 
threads  uct  a.s  nuclei  for  the  clot  formations. 

'Ilic  Pa*jue!in  cautery  lias  been  used  in  larger  growths.  -Such  treat- 
ment is  nctt'ssariiy  liniiled  1o  cNceplional  cn-scs. 

Injections  of  .styptic  remedies,  as  carUilglyceriu,  iodine,  an<l  die 
perehloride  of  iron,  are  not  .safe  proecdiina,  as  they  may  cause  extensive 
itloiighiiig  and  subiser|tjent  disfigurement  from  eieatrieial  (xmtraeCion. 
Suppurarion  and  perichondriti.s  may  also  follow  the  injections,  tlic 
auri<'le  l)ecnming  shrivelleil  and  reduced  in  size. 

TihrouxA.-Fihrama  of  the  external  ear  con.Msts  of  spindle  cells  and 
conms'live  ii.s.sMe.  It  is  u.fnally  the  result  of  IiM-al  irritation,  a.s  fmm  the 
wearing  of  ear-rings,  and  is  often  found  in  [ie;;rcs*es.  who  are  peculiarly 
subject  to  fibromata,  not  alone  in  the  exlenuil  ear.  ^l^1  in  ntlier  parts  nf 
the  hoily.  They  vary  in  size  up  to  that  of  u.  large  wahiut,  are  nairKleil 
in  form,  mid  may  be  pwluncuhited  or  ."^cssile.  They  are  usually  locate*! 
in  the  lobule,  as  this  i.s  the  portion  in  which  ear-rings  are  worn.  They 
m.Hy  appear  eNewhere  on  Ine  auricle  or  even  at  the  entrance  to  the 
auditory  <':iiial. 

TnatnuDt. — A  small  V-shaped  incision,  including  the  growtli,  may 
Im*  nuide.  arid  the  cut  surfaces  Uroughl  together  by  skin  stitehe-s,  thus 
cuusiug  very   litde  disfigurement.      If   the  growth   is   pwluneulated   it 
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is  ca-iily  rrmovr*!  w'th  scissors,  and  llw  base  raiitertzcd  and  drei><J 
aniisepticAllv.  t.H[-^-  f;ru\vlhs  timv  Ih>  n-iiKiv(Hl  l>v  rxri^ioii.  the  purii 
IjoiniJ  Wroiifihl  t«)fjflluT  »>  well  as  pos.>ilile  lo  avoid  dUligim'incnt.  If 
tH't-cs-sary.  a  sLilisiviufiit  pliislic  operation  may  lie  ]jerfonned  lo  over^ 
cixov  the  dcforiiiily. 

Cysts. — Like  ry.st  fonnHtions  in  other  parts  of  the  Iwdy.  those  <rf 
the  car  ni-e  the  result  of  the  plastie  uiiuiii  of  pnrl.s  which  art'  tiumuiltr 
opt-n  OP  .sepanitcd,  i.  r.,  the  .schaccoiis  glands  of  the  auricle  may  Imt-ijoh- 
infwieil,  cheir  urifurs  elosiil,  and  the  swri'limi-s  rciaiiieij  in  the  diliUnJ 
hihI  iiiflaiinxl  glandular  sacs.  They  are  variahU-  in  size,  are  stifl,  ami 
may  reniiiin  stationary  in  their  development  for  .several  years. 

Treatnwnt — The  treatment  of  cysts  of  the  auricle  <-oii>isLs  in  a  ftw 
incision  into  the  tumor,  the  cva<iiation  of  its  conicnLs,  cnrctlenicnt,  aiid 
tlie  applicaliini  of  liar  tincture  of  iodine  to  the  .surfarr  of  the  cavity.  A 
suitable  surgical  dressing  *hoLil<l  then  Ik-  applied,  arnl  repeated  dath 
while  repair  is  taking  place. 

Epithelioma. — The  grow  th  Ix-gins  ns  a  hard  nodule.  sitiniti'tJ  in  ihr 
skin  or  tiic  snlKnilancous  cotnicictivc  tissue;  it  urows  slowly  for  a  lime.  l<ol 
later  develops  <)uite  rapidly.  It  is  in  this  stage  lliat  ulcerHtioii  is  likt4T 
to  occur.  'I  ne  growth  may  l>c  an  extension  from  («ntigiiou»  stnieiurrs, 
or  it  may  he  priinary  in  rlic  aurir-le  or  tlie  meatus.  <)f  the  siMv  cax'^ 
rrpi)rt<'d,  nearly  all  wcnri-ed  in  patient^  more  than  forty  vears  of  air. 
l>r.  .f.  .S.  iirott7i  report.*!  u  ca.se  in  a  man,  ageii  seventy-eight  years.  Epith*^ 
lioma  may  l>egin  as  warty  or  fissured  surfaces,  which  finully  uleemle  unil 
continue  to  spread  Iiy  the  fonnation  of  new  tissue  at  the  «lge  of  the  nU-rr. 
This  li.'wuc  rai>idly  nndiTgcavs  ilisiiitrgnition,  and  the  ulcerous  pr<K-i->' 
may  spread  until  the  entire  auricle  and  uieatUK  or  even  the  neighboring 
struclure.s  are  destroyed. 

The  nodular  enlargemenis  on  the  auricle  may  l>e  pre:«ent  :«e\TrJ 
months  before  enlargement  nf  the  glands  in  the  nec-k  apiiears.  I'ain 
may  not  lie  a  .symptom  until  uleemtion  tuke-s  p[ai*e;  hence,  in  ihr  earU" 
stage,  epithelioma  may  l>c  mistaken  for  fibroma.  As  the  ulerration 
and  the  deeixT  exten.si<ni  of  tlic  growth  progress,  the  pain  iucrea.'-rv 
often  iK-fotning  excruciating  in  character.  The  facial  nerve  jmiv  Iwv 
come  involved,  and  facial  paraly.sis  develop.  The  auditory  iier\e'  iiMir 
he  afTected,  or  hemorrhages  may  occur,  and  glandular  cnlargrmenbE 
develop,  which  may  result  fatftlly.  Death  may  be  due  to  .septicemia, 
exhaustion,  tueningitis,  thmmhosis  of  the  lateral  sinus,  or  cerehrol 
abscess. 

Treatment. — The  treatment  of  epithelioma  here,  a-s  el.sewhere  in  the 
body,  eonsist.s  in  tlie  complete  removal  of  die  growth  by  excision.  To 
aceotupli.sh  thi.s,  vt  may  l»e  ticeejuary  lo  remove  the  auride  in  part  or 
entirely.  The  resulting  disfigurement  may  lie  coppeetw!  bv  a  sul>sc>> 
<|uent  plastic  operation  or  the  adjustment  of  an  artiliciiil  auride.  While 
the  wound  is  healing,  a  vnleaiiiy,ed  or  a  .silver  lidje  should  be  worn  in  the 
meatus   to  prevent  cicatricial   rontrjiclion. 

Sarcoma. — Sarcoma  of  tlie  auricle  is  rare.  When  p[T.sent,  it  m«r 
be  of  the  round-cell  variety,  which  devclop-s  rapidly  and  leads  to  an 


Digitized  oy 


■ooglc 


MIOfLd^iMlS  OF  THH  tXTHKNAL  L'Ali 


669 


early  fatal  issue,  or  it  may  he  of  the  fihrosawomatous  type,  which  grows 
slowly.  This  type  may  cxj.sl  for  nmny  years  without  pivinj;  nsv  lo 
liiark(xi  syniptoius.  The  roiiiitl-cell  variety  Is  painful,  as  its  rapitl 
gniwili  .strftfhe.s  lliu  seiisary  nervtvs.  hikI  It  is  al.so  often  attended  with 
inflatiituHlion  In  the  parolk)  and  the  mastoid  regioti-s. 

']'he  appeaniiiee  of  ihe  tiiiiior  varies  acfonliiig  to  the  variety  ami  (he 
rapidity  of  developnieiil.  If  it  is  of  the  filirosaix'oiua  t^^fe.  it  is  .sincKitll 
and  covered  willi  normiil  skin.  If  it  i.s  of  the  roinitl-celi  varictr,  the 
rapitl  growth  eauses  the  skin  to  l>ceome  eroded  uru)  the  seal  of  fiin^^oits 
grnmiliilions.  The  eroded  surface  wrcretes  an  unsightly  suppurating 
material  conifKtseil  nf  di-liris.  pus,  epithelium,  leukocytes,  and  bloixi 
corpuscles.    The  ulcerating  sTirfacc  often  bleeds  profusely. 

'I'hc  exiernul  mentiis  nniy  Ih'  the  .seat  of  round-cell  sarcoma  and,  in 
extremely  rnre  instances,  of  osteosarcouin. 

Dia^oftis.  -.\  portion  of  th)-  growth  should  Iw  snhjectetl  to  mici-o- 
seopic  cxiiniitiation.  The  round-<rll  sarninut  is  pale  on  cross- section, 
and  e-xudes  a  milky  juice;  it  i»  i-oJnpoMtl  ahiiost  entirely  of  round  cells 
and  thin-walled  hUxxlvessoIs.  The  Hhro.'qircoma  has  a  ennsideruhlc 
(pianlity  of  intercel hilar  cement  .substance,  and  the  macrostropic  appcar- 
anrr  of  the  tnninr  is  ctmrsr-graincd  and  firm. 

Prognosis.  Ii  is  i>hvious  that  this  will  de[H-nd  n[X)n  the  ty|X'  of  the 
growth,  llie  ivmiid-efll  variety  Iwing  foni[>aralively  more  s[«*e(Jy  and 
destructive.  In  this  »ype.  death  may  result  from  intnicruninl  extension, 
hemorrhage,  or  exhaustion. 

Treatment. — h'arly  and  t-oniplete  removal  *if  tlic  growth  i>  the  ht-sl 
trejitniciit.  This  iriay  he  dime  with  the  knife  or  die  gidvantK-autcry. 
If  the  gix>wth  cannot  U-  completely  removed,  the  parts  continue  to  dis- 
charge offensive  material. 

'I'lie  Itontgen-rays  have  Ijeeii  u»«l  with  some  apparent  success  in 
suportictal  sareouiata.  hut  we  are  not  renrly  to  reoonmiend  this  melhtxl 
of  rreatmeiit  until  further  Iriul  has  denionstmtetl  its  real  value.  It  i.s 
un.safe  lo  try  it  in  the  round-coll  variety,  a-s  the  early  surgical  removal 
otTers  the  only  ho(»e  in  this  tyfie  of  sarcoma.  While  using  the  Ufintgcn- 
niy  treatment,  extensioii-s  may  twcur,  thereby  rettdertiig  opcmlivL-  iR'at- 
ment  hopeless.  The  rays  arc  of  s]M'<'ial  value,  however,  after  opera- 
lion,  an  recurrences  arc  less  frei|ueut  or  are  delayetl  by  Uieir  use. 
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CHAPTER    XXXVII 

DLSEASES  OF  TUE  AURICLE  AND  EXTERNAL  MEATLTS 

PERIOHOKDRITIS  OF  THE  AT7RI0LE 

This  is  a  rare  aff«'tion  ami  n'sembles  oihpmittnmn.  The  iipprr 
potiiaii  of  the  uiiriole  is  usually  involved.  a.s  the  car(ila^  is  clueflr 
foiiml  ihere, '  The  lolmir  i-soiprs,  as  il  is  free  fmiti  cartilage. 

Symptoms.— If  tht-  iiiHaniiimtiud  wi-urs  iis  a  (-(imivliraiinn  nf  funin- 
KiiK>ai.s  of  lilt'  uicaUis.  thf  pain  charactcrislic  of  (hat  t^>rHiit»oti  i»  prvwitl; 
whcrras,  if  it  bej^ias  in  the  auricle,  the  first  symptom  may  be  fircuro- 
scrilitnl  nnlness  and  swellirifr.   wjiicli  gradually  spreads   un<l   tHxiKoO 
more  severe,   iintjl   il   fitmlly   involves   the  whole  of  the  eartilaginoas 
portion,  inrludin^'  tlie  i^oiiclm.  or  it  may  include  the  meatus.      If  lite 
meatus  is  wholly  occluded   by  the  su-ellinjif,   the  hrnriu};  i-i   impaimL 
FUirlualion  soon  occurs,  aem)  is  duv  lu  (he  inllatnuiuitiry  exiulate  of 
viscid   serum   iH-iiealh    (he   periehoTidriuni.     The   nntural    eonlour  of 
(he  auri^'le  is  nutiiified  by  the  swollen  tissue,  and  it.s  surface  is  reJdeimi. 
Tile  jH'ridiondrium  of  the  entire  auricle  may  Ux-oitie   Uetuohni  tuil 
thus  iuterfei-e  with  the  nutrition  of  the  cartilage.     This  is  n   serious 
complicfltion.  e.spwially  if  the  secretion  iHX-oincs  purulent.      I'lider  mA 
eircuins(anee.s  (h*-  cartila^nous  auricle  is  apt  to  shrink  or  .slou^i,  aad 
leave  marked  deformity. 

The  greatest  care  should  l>e  exen-is«l  to  prevent  additional  infrc- 
tiou  when  there  h  an  ahruvsion  of  the  skin  and  when  an  inrision  \»  made 
U>  evacuate  the  Huid  beneath  tht*  ]>i-ncli(>n<Irium. 
Should  fiftive  infe<'(irtn  In-  present,  maiiv  wrrb» 
or  months  may  lie  re(|Utred  In  check  the  protrTM* 
of  tlie  disease,  and  even  tJien  (he  auricle*  will  he 
V'rciitly  defnrme*!.  Perichoiulritis  urciisiotmllv  f»j|- 
luus  ihe  luu.stoid  iiju-ratiou.  e-specially  whi-n  ihr 
phtstir  ntea(al  flap  includes  Ihe  concha  of  ibe 
auricle. 

The  deformity  following  perichondritis  innv  \w 
so  slipht  as  to  attract  no  attention,  or  it  mnv  be  » 
niiirkc«|  n.s  to  dis^'uiw  tiinijiU-Ieiy  (he  uimttimtnU 
chiiraclcrislirs  of  tlu'  uuriele. 

Treat3iient.  The  early  treatment   should  be 

antiphlr^istir    in    nature,    heal    being    the    iitvt 

ugen(.     The    loiter   euil   (Fig.    '.i'M)    shoidil    br 

applied  over  the  auricle  and  hot  water  fHts.se<l  (Imiii^^^i  i(.    A  hi>(-wn(rr 

bog  may  abo  be  u£«d.     A  saline  uiUiartic  should   be  adiuim.su*red 
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and  leeches  used  around  the  auricle  in  ronjiiiiHion  with  the  heat.  If 
fliR'timtion  i.s  present,  an  im-i.siun  should  be  iitaile  to  evaeuate  die  fluid. 
TTje  auricle  should  br  cleansed  U'forc  making  the  incision,  to  pre- 
venl  the  pawibilily  of  additional  irifeclioii.  The  cavitv  should  lie  care- 
fully l>ul  tlioroufjhiy  scraped  with  a  dull  curette,  and  then  cleansed 
with  uri  anli.septic  sohition.  If  the  infection  is  severe  and  grnnulalions 
are  present,  the  cavity  should  be  swabljed  with  the  (iiictiire  of  iiMline 
or  the  rompimnd  tinetiire  of  licnzoin.  Free  dminafre  should  1m^  main- 
Uiined  hy  the  insertion  of  a  gauze  wick,  over  which  the  usual  dressing 
of  gauze  pads  should  be  nlaretl  and  held  iti  position  xvith  a  bandage. 
The  dresjiin^.i  hIiouUI  Ix-  cliati)ffd  every  twelve  hours. 

Subse^jUfnl   i)[XTa(ivc  inea»ure.s  may  be  uiidcrlaken  to  correct  the 
deformity  if  it  is  suHicieut  to  produce  disfi^renient. 


• 


HERPES  or  THE  AURICLE 

'I'he  etiolof^  is  not  always  clear.  alihouf;h  herpes  i.s  apparently  cau.sed 
by  middle-ear  disea:<e.  It  is  Uiouffht  by  some  to  W  caused  by  luataHa, 
ni}d  by  oduTs  to  be  a  neurosis.    It  i.s  most  common  in  nrhilts. 

Ss^mptomS. — The  vesicular  eruption  is  ^o^^eti^le^  preeeded  by  a 
stinging  or  buminjj  pain,  especially  if  the  meatus  is  involved.  The 
eruption  i.s  p-iienilly  on  the  outer  ur  concave  surfai-e  of  the  auricle, 
which  h  siipplicl  by  the  auriculolenifxiral  branch  of  the  fifth  ncn'e. 
This  is  of  interest,  a.s  the  distribution  of  the  eruption  usually  follows 
die  temiiuai  branches  of  tliis  ner\*e.  It  is  more  rarely  on  (he  posterior 
or  convex  surface  of  tlie  auricle,  as  the  auriciilotemporal  branch  of  the 
fifth  ner\'e  do<'s  not  extend  to  thi.s  repion. 

'l"be  euupse  and  appearance  of  the  eruption  is  about  as  follows: 

At  tinst  there  is  a  reddened  area,  which  liccomes  pa|iuhir,  then  vesic- 
ular. The  vesicles  uuty  become  conllueiil  and  forui  bulUe.  The  vesicle.s 
at  first  contain  riear  semni,  which  later  becomes  cloudy  and  pumlcnt. 
The  duration  of  the  vesicular  sta^r  i.s  limited  to  a  few  days,  after  which 
(he  vehicles  dry  up,  leaving  cnists  and  an  oix'S-sjonal  .superficial  ulcer. 

If  the  meattLs  becomes  involved,  niotv  or  less  drafrics.s  and  tirinilua 
is   present. 

Treatment. — Tonics,  purgatives,  and  outdoor  exercise  are  indi- 
<iitwl  to  irupnjvc  the  general  health  of  tin-  patient.  Cotd  or  cold  inorn- 
\n^  liallis,  or  al  least  sponging  of  the  neck  and  c-hest,  are  indicated  to 
improve  the  lone  of  the  vasomnlor  ner\ous  system. 

The  blisters  should  Ix-  prott^-lii]  by  .slarth  or  iKiric  powder  and 
cotton-wool  dressings.  The  fluid  cnntcnrs  of  the  vesicles  should  be 
emptied,  care  Wm^  taken  to  avoid  removing  the  elevated  dermis,  and 
esposjng  the  nialerlying  parts  (ii  die  air.  'I'fiis  accident  is  atleiidril  with 
considerable  paiu.  Boric  acid  iKiwder  may  lie  applied  in  suppurative 
cases.    IT  the  lueatus  is  involved,  boric  acid  should  be  blown  itito  it. 
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'nii.-*  i»  a  ve.siciiliir  4'ni|itiuii  wliich  aj»|H-jn>  on  ]|  rciliJriiwl  ^Ttrfacr 
altlioiijrh  ihc  area  of  rwlness  does  tint  octetMl  much  Itfyoiitl  tlit-  tia« 
of  \iw  blisters.  Tlie  vesicles  are  arranged  in  grau}is  aod  are  iiuilf 
painful. 

They  niasl  oflcn  appear  upon  the  posterior  surfa«?  of  dif  auricle  aiul 
thr  Inimlc,  ami  more  rnrcly  ij|K>n  tnr  anirrior  or  superior  ■.urfacr  of 
ihr  iiifatu.s.  They  still  niotv  mn'ly  dt-vdop  ij|)oii  dn-  »ni*Tu>r  -iirfjuT 
of  the  auricle. 

It  is  iiti  ufftftion  of  eillier  thp  (ri^niiuus  or  t\w  ;rreut  aurifular  ncnr. 
In  soin«  cases  It  svenis  to  Im*  of  ^aiigl ionic  ori^nTi. 

'J'he  !(K-H(ioii  of  the  eruption  is  (lelenniiied  hv  the  di-strihution  of  ihr 
atfectcd  nerve. 

In  raw-  instances  the  drumhead  is  involved,  allhou>»h  the  hmridg 
may  la*  Imt  -slifjlitly  airrcri'd  du-nOiy.  Within  a  few  (hiys  aftpr  the  fur- 
niation  of  the  \t*.>iclcs  ihcy  l>ur>t,  cfnptylng  their  contents,  after  whii+i 
LTUst-s  fonij  at  ifu'  site  of  the  eruption. 

A  few  days  later  new  epi<lerinis  forms,  wnd  unless  there  is  a  recurreiwr 
of  the  disiii.se  eonipIiMe  n-covery  takes  plnc-e. 

Treatment. — Although  herijcs  ha.s  lxn;n  reeo^uizeil  as  a  ilL^liitei 
discn.sc  fur  II  lnii(;  time,  rhr  treatment  of  it  has  not  develo[ked  t>evond  am 
attempt  lo  relieve  |)ain  and  to  prevent  exeorintions  after  the  Inirstiii^ 
of  ttie  vesi<'k's.  The  inlenial  iidniinlstrahon  of  arM-nie  is  often  rrcom- 
mcnded  widi  the  ideii  of  eorrecliiijj  the  nen'ous  disorder  which  is  the 
chief  cause  of  llie  trou!>lc.  It  is  cjouhlfut,  however,  if  it  has  any  siH-^-itir 
effect  OS  a  renietly.  .\no<lyne  returtlie.'^i,  such  a.s  the  5  per  cent,  uinuueiii 
of  the  hydroehloraic  of  cocaine,  may  he  applied  lofsllv  wiili  a  fair 
degree  of  ccmlidcucc  that  il  will  alTon!  relief.  Calomel  dtuitetl  over 
die  eruptions,  especially  after  they  have  discharged  tlicir  txuilenU.  in- 
duces healthy  and  speedy  epidermization  of  Uie  deiiudc«l  :»urfaces. 


DERMATITIS  OF  THE  AURICLE 

Dermatitis  may  Im-  line  to  traumatism,  expasure  lo  he»t  or  cold.  aii»f 
to  a  |«inLsitie  itiftvtiori  {PohlzcrJ.     The  ireaimnil  shnnld  ciHisist  nf  Ul 
application  of  solutions  of  lead. 

it  occasionally  happens  that  when  there  is  an  ahrasion  of  rhe  sliln  n 
the  auricle  or  a  lass  uf  the  intc^Tity  of  the  ej)i<leniiis  due  lo  eewma. 
etc.,  ery.sijM-laious  infection  may  occur  and  lead  to  a  mueJi  in<>re  jsevwe 
tjpe  of  infiiuiunation. 

Treatment. —The  trCMlincnl  should  I*  antiphlogistic,  and  weak 
.solutions  of  ichihynl  (1  to  ."i  jmt  <vnt.i  .shoulrl  Ik-  applieil  ItK-ally. 

Should  the  dee[wr  tissues  become  invoheij  aiul  pus  aci-unmlate 
therein,  free  incision  should  Ix'  luadu  and  the  parts  treated  occonjing 
to  a.si'^ptic  surgical  principles. 
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Dennatitis  from  Exposure  to  Cold.— 3yiionym8.— Frosthiip;  phil- 
bluiii;  ileriimtiliA  c-oii^dutioni^  auricula. 

Etiology.— Kxposiin" to  oxtrrmc cold  <ir  pixilonpfid  exposure  to  modrrnte 
tetii[>4>nLlnrt>,  il>  fn  llir  mitiniiri  uf  northern  luli'ludes,  al.so  the  cxin-iiic 
thiiinexs  of  ihe  skin  an<l  sUght  iiiiiount  nf  siilH-ulancous  tissue  separating 
it  frorii  the  ejirtilage  of  the  auricle,  preifispose-s  (n  dfriiiatiti.s. 

The  dUewM-  i-i  characterizwl  bv  the  fwrintilion  of  nodules  and  excoria- 
tions, espeeiaUy  on  the  elevaleid  portions  of  the  iiiiricle. 

In  the  extreme  north  the  dermatitis  is  u.sually  acute  in  character,  and 
is  ntleiHlcrl  with  .sinmltHiieoiis  frreziiij;;  of  the  mwc.  More  or  less  necrosis 
ami  ^'iLDgrene,  and  partial  iotis  of  the  aiincle  fulluw.s. 

The  atTwlinn  is  mast  conjmon  in  youn^j  chlorotic  girls  of  norlherii 
tlimatL's.  ami  aluays  appears  at  die  iK'tjinniiig  i>f  wild  Mculher.  It  is 
more  than  prol>al>le  that  insufTicienl  and  improper  TimkI  pR-di^jMMWs  to 
its  occurrence.  'I'hese  condilions,  together  with  the  unsdihle  vasomolor 
system  at  tJie  age  of  puberty,  may  be  considered  the  chief  etiolofrical 
factors. 

Symptonu.— Onliiiary  frostbite  h  ebaractcrized  by  moderate  swelling, 
redness,  and  cii-enniscrilirfl  dermatitis. 

The  nodules  heal  slowly  or  itot  at  all.  and  become  covered  by  bloody 
crusts.  EveTt  after  the  crusLs  disapi^mr,  l)ie  skin  continues  to  exfoliate 
epidermis  for  a  long  time.  In  addition  to  these  syniplonis.  which  are 
apparent  lo  the  eye.  tliere  are  tancinaliu};  pains,  sense  of  heat,  itching, 
etc.,  which  oni.se  the  patienl  lo  .scratch  or  rub  the  [>aits,  thereby  inerea.s- 
ing  the  inflammation. 

Treatment.  — In  tliuse  eajses  which  are  due  to  extreme  cold,  snow  or 
ice-hugs  should  tw  applied.  In  the  subacute  varieties.  (lonlnrtl's  exlracl 
is  seniceable.  The  auricle  may  Ir-  painted  with  i^Mline  coIUxlion,  or 
camphor  ointment-s.  For  the  relief  of  the  intolerable  itching  the  following 
mixture  is  of  valne: 

p.— Collmliftn SI 

oi.  ricini  ....  irixx 

CU.  t«nt>Intl).  5K  M. 

Sk.— AddIv  looAllr  to  nlfav*  itctilnv. 

The  fnipienl  application  of  camphor  ointment  will  relieve  the  itching. 


rUETTNCULOSIS  OP  THE   EXTERNAL  MEATTTS 

Synonjnus. — Follicular  inflammation  of  the  external  auditory  canal; 
niifi.s  fvd-riia;  follieularis  s.  cinniin.scripta. 

Etiology. — Furuneulo^is  of  the  external  auditory  canal  is  a  circum- 
scribed inflammation  involving  either  the  hnir  follicles  or  the  stulo- 
rifcrous  glands,  .^s  tbe.se  organs  are  limited  to  tlie  cartilaginous  or 
external  portion  of  the  canal,  the  fnnincles  are  not  found  in  the  deeper 
or  os.se«us  portion.    The  boils  may  oeeur  without  known  cause,  or  they 

may  be  a  jHirtof  a  general  furunciJosis.    They  may  occur  in  the  course 
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of  siippiirativp  otitis  nu-iJi!!  aixl  cliroiiic  p(v.ema.  Traimiatism  rmm 
itttiTiipls  ut  cU'aniry;  \\u-  curs  nftcii  raiisos  thrm.  l'linmculo,si.s  nio*t 
often  appears  in  the  spring  ami  mitiinm,  and  is  rhicflv  a  iliseaHf  uf  adult 
[iff*,  thoiifih  I  lifivc  sf'cn  cases  in  infants.  Oenera)  deUHlatinji;  iJisea-^K 
(»r  llicir  siMjufhi-  prvilisjHWt'  to  it. 

Sjrmptoms.-  'I'lic  li«'Hnnji  i?*  Kul  slij;litlv  alfiTtt'd  in  most  cases,  as 
UiL'  lunicti  uf  tlii-  ranul  is  nut  cuuipletclv  olistruclcd.  'i'he  pain  is  more 
or  K*ss  intense,  acconling  to  the  (U-pllv  of  the  inHamuialorv  process.  Thr 
furnncie  does  nt>I  always  presciil  liie  apjwannwf"  of  a  lioij,  as  thr  skin  is 
Wi\!fV  and  closely  adherent  to  the  cartila^inou-s  uiealus,  lhu.s  prfvcnting 
the  nsnal  elt-valtti  iip|>e'iirnn(-e. 

The  auricle  is  exlreincly  sen.silivc  |o  ihi*  loiich.  and  the  niovenieiit.s  of 
the  inferior  maviila  in  mastication  cause  pjtin.  The  tension  *»f  the  ^kin 
iHiiinics  so  >:n*at  tliut  the  pHlicnl  is  tiflcn  nnabic  tu  sleep.  The  swe^linff  j 
in  the  cxleniat  meatus  is  more  ur  le>-  diffii-M.-d  on  account  of  the  cUint 
adhesion  of  the  skin  to  the  cartilaginuus  meatus,  and  with  the  inexperi- 
enced may  he  mistaken  for  the  reihicss  and  swellinj(  in  the  po»Lvii|M'rior 
portion  of  die  inraius  in  nmstoid  infhtinnmlion.  It  Is  ciusily  dilTcren- 
liate<l  from  it.  Iiowever.  hy  renienilwriu^  ihiit  the  ^vv^'llinJ;  due  tii  uulv 
toi<i  dl'<casc  is  iiinitol  to  tlic  |»nststipcnor  w.nll  nf  flu-  a^scoiix  or  tle^per 
portion  of  the  mealas.  while  thai  ihie  tii  fin-iini-nlosiii  is  in  the  postrrtar 
and  inferior  wait  of  the  o\iter  or  cartilaginous  [portion.  Tlie  pain  is 
uftcti  f;reatcr  in  fvirnnciilosis.  In  infants  the  differentia  lion  in  mure 
diffifuh,  as  the  nieaUis  is  very  shallow  and  the  swellinf;  is  near  the  meni- 
brana  tyinpaiii,  whieli  it  may  olvsrnrc. 

The  tenifieratnre  is  irrcpiilarly  elevated  duriiif;  the  first  few  (la>*». 
1Vafnes.t  ntid  tinnitus  aiv  present  if  the  mealus  t.s  otx'hidud.  ihoui^t 
ihey  may  \w  pn-sn-nl  wIiIkiiiI  iH-fhisimi.  When  this  is  the  ea.-w  the  in- 
flamuialtun  has  pnjhahty  extended  to  tJie  drinnheail  atid  the  tynijumnm. 

The  more  supcrHeial  die  farnnele.  tlie  ^Teater  the  redncNs  aruj  the 
more  eircuinscTil>eii  its  area.  I'ain  niay  or  may  tiol  lie  present.  IF  t)ie 
deep  lis-sues  are  involvctl  the  re<lncAs  and  swelliofr  an-  more  ditTiiMtl. 
while  the  pain  i-s  ^n-ater.  In  some  eases  the  siirriHindrn^  tissues  iK-comc 
more  or  Uxss  swollen,  a>.  for  instance,  xvdcn  the  anterior  {xirlioii  iiT 
the  mealas  is  invulv<>d.  the  .skin  in  front  of  ihe  Iru^us  i.s  swollen  ai»d 
purple  in  c«jlor;  whereas  if  the  (wsterior  portion  is  involved,  the  nmstoid 
skin  may  Ik'  swollen  and  simulate  mastoiditis,  (•landutar  enlni^rement 
in  the  latenil  ivf^ioii  of  the  tieck  is  not  eoniuiotily  pn'senl. 

Course.— l-'unineulosis  of  the  meatus  is  likely  tojfo  on  to  .suppuration, 
wliicli  usually  takes  place  in  from  six  to  ci|;ht  days.  'I''he  <lcf|KT  the 
infiammatiori  the  more  delayed  the  voluntary  escape  of  pus.  The  imiu 
anti  .swelliuf;  siilwide  iniimtlialely  after  llie  pus  is  lilx'niictl,  esptH-ialJv 
if  it  is  done  by  incision.  Incision  should  Ik-  made  early,  us  the  pro£;n'.s.s 
of  the  flisease  is  often  then-hy  eheekeil.  The  meatus  should  llicn  be 
irrif^tetl  with  warm  l)orte  acid  solution.  lhorouf!:ldy  dried  and  (Iust»t 
with  bismuth,  and  a  jpiuze  wick  inserted  for  drainage.  The  drcvtimr 
should  he  clianfinl  ilaily  unlit  the  swelling  and  discharge  have  nmlcriallv 
sub:«idcd-    If  the  boil  \s  allowed  to  rupture  ^f>ontaneousiy  grHiiuIaiions 
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may  sprinji  from  its  crater,  and  In-  mi.slaketi  for  tniildle-eKr  jwlypus. 
KrcunTiKfs  -aw  I«  l>e  fxpeniwl  in  iiuiriy  cn-ses. 

Treatment.-  AtHJi-tivi-  trealment  mav  lie  used  before  ihc  forma- 
tion of  pus  fias  tiiken  pliirr.  The  best  rcniody  is  »  12  per  cent,  xoiiition 
uf  L'iirbolic  arid  in  };lyefriii.  This  siioulil  Ek:  [listtllefl  intn  tbe  rneuCas. 
or  tipplici)  willi  H  (■(iiioii-woiiin!  jipplioainr  if  \\w  rniial  is  npen,  Iw 
eiiri)'  iiM'  Is  oftun  followtni  by  a  t'ompU'Le  i]iMi|i}H:tiriiiicr  of  llie  [mH-^ss. 
The  Leiter  ice  coil  gives  relief  to  ilie  pain.  Mixliirc?  awitainiiij;  opium. 
morplitiK'.  cwuilM'.  t'te..  an-  rceoniintMidcd.  the  ciirhol-^lyeeriTi  niixtiirp. 
|]nv\rver,  is  not  (hiK'  curative,  hut  an;ilm'>i».'  as  wvW.  I'oulliets  \\iy.w 
been  ret-oiiHiu'iHled,  but  their  U-se  is  iiTiilioiinl  utid  obsolete.  Antiseptic 
solutioii»  are  valuable  iidjuiiets  in  llie  Ireadiient  of  funiiiculosis,  itmi 
the  fiiH)ol-pIy«'rin  solution  answers  this  piirjiose  admiruMy.  in  addi- 
tion to  il-s  HiHxiyne  and  eiiralive  [in»f«-i-|ie.s.  Should  it  fail  to  givir  dtr 
desires!  retli-f,  the  nvcnfiis  is  at  Ira.st  prepiireil  for  ofM-ralive  nicaMires. 

[n  a  liir^f  majority  of  eases  the  pnxv.ss  hii.s  gone  on  1o  llie  siippiirative 
>ta(|{e  Ix-fore  ihf  pbysiciun  i*  ealli-d  in.  \\  lu-ii  pus  is  present,  (lie  furuiieu- 
lotis  area  sliould  be  fnn'ly  incised  with  a  narrow  hislonry.  I'us  may  not 
appear  at  once,  but  This  sliould  not  deler  ibe  physteiiin  from  Jiieisiiifj 
eaeh  swollen  luid  re<ldeui'd  area.  If  voluntary  nifrture  has  orrurri-d 
and  the  flou  of  pus  is  obstnielei]  hy  ^n-atuilalion^i.  Lite  area  shniikl  Ix- 
opencfi  more  freely. 

After-treatment.-  liumethately  after  inrisiuii.  the  eKjxjsed  c-avitii'.s 
should  be  eteatised  with  a  5  jht  rent,  sohilioo  t»f  earl>olie  acid  t«>  cbt'ek 
the  ijrowlb  of  llie  pus  rttcei.  I*'i'c(|uent  iiistilhilions  of  the  pen>xi<le  of 
hydrogen  siioukl  be  used  to  kwp  the  wound  and  the  meatus  free  of  pus. 

The  c-enmiinous  setrelion  is  often  ab^'iit  aftt-r  an  attack  of  furuneii- 
hteis,  or,  if  present,  is  of  a  drv,  iTunibling  ijitaliiy.  IniohTabh*  itrliln^ 
usually  eouiplientes  furunrulcwis. 

Various  remedies  for  the  relief  of  the  ileliinjr  have  lieeri  reeommemled. 
The  white  precipitate  ointment.  Iwirje  acid  o  per  cent,  in  luiiulin,  and 
the  ^lyeerin-cnrl«>lic  aeid  .solution  are  vahuihle  for  this  purpose. 

The  eiUranee  of  jilain  water  into  the  meatus  itften  leads  to  a  relapse, 
hcuce  care  should  w  exeirised  (o  preverit  it. 


DtPPUSED  INFLAMMATION  OP  THE  EXTERNAL  MEATUS 

SjTionym.- Otitis  externa  diffusa. 

Etiology.  Tlie  *«uses  an-  (n)  iiifertions  from  without  or  from 
within  the  middle  ear;  (fcl  traunmti.-»Di;  (e)  e.\coriatioii  of  the  c-uti.s  of  the 
uu-atii.s;  and  (//)  the  injection  of  irritating  fluids  into  the  nu-atns. 

Symptoms.  — I'lilike  the  funineiihms  iyyv.  the  symptoms  are  chiefly 
limited  to  the  a<i.seou.s  meatus  and  the  dntmhead.  The  cutis  Is  .-{Wfillen 
and  eonjjc.sted.  and  after  u  few  days  throws  oil  a  serogelatinous  secre- 
linii,  xihicb  is  often  >«>  tenacious  thiit  it  cnn  Ix- remove*!  ^»*  wflArc  ( I'oliizer). 
It  is  eliargttl  with  putho^'nlc  oipinism.s,  thus  showing  its  ltarlerinto|(ical 
origin. 
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THE  EAR 


Great  pain  in  the  i-epion  of  the  ear  is  usually  present.  amJ  move 
of  tlic  inferior  maxilla  aggmvaie  it.     Tinniiii.s  and  diizinevi  are 
sionallv   prescm.     The  hiJiring    ina^'  be   intfmired.    r.s|>eciaUv   if  the 
drumhead  is  much  swi^len,  or  if  there  is  a  large  accumulation  of  thic 
seL'iflion. 

The  duration  of  the  disease  is  three  or  more  davs.    If  it  runs  an  iii 
iiuemipted  course,  an  ariiie  ea,se  may  rerniintite  on  the  tliird  day.    'I'll 
hearing;  is  nsiiully  normal  after  the  inflaiinnation  ceases.    In  rare 
an  ex**oriatrd  or  ulcerous  surfa<-e  i.s  Wl,  mid  Ixx-omes  ihe  sriit  of  a  jiranij- ' 
latioii  iMriior,  which,  when  reiiHrti'd.  diivk-s  fnrilier  sei-relion  t>f  piw. 

/*fr/".v^7^1  ;ind  hy^HTmUmg  may  remain  a<i  sequelae  in  rare  cases. 

Prognosis. —  In  the  simple  forms,  complete  rkxivltv  usually  omii 
while  in  llime  ca.*ies  which  are  complicated  by  excoriations.  ci>ii.strielitl 
of  the  nicntns  from  fK-rioMtrtis,  liy|j<'rostosis,  and  dermoid  thickening  are' 
likely  to  affect  Ihe  fnnclioii  of  (he  car. 

Treatment.     It  should  he  borne  in  mind  that  the  disease  is  MfMx&\ 
of  Imetcriiiliijiifal  urigiii.  and  retnetlies  slioulil  In*  applieil  acctirtlinglj 
The  carbol-j;lycenn  mixture  [\2  ]ier  cent.)  i^.  perhaps,  one  of  the  tat 
n-liable  remedies.     Jl  shoiiM  Ik*  inslilled  into  the  mralu'*  tHo  ri»  llu 
times  daily  and  cotton-HXK>l  iiitrwiutrd  into  the  ca^tilaginou^  canal.    Th 
I^tcr  coil,  and  leeches  to  the  tragus  and  the  masloi*!  region  are  €if 
value  when  there  is  swelling  and  pain.     Antiseptic  sohilions  of  alt  kinds^ 
have  l>een  reeoiiuncndeii,  but  it  is  iionl>tful  if  iiny  of  thi-ni  are  of  s|Mvial 
value.    It  may  he  said  of  atjueous  .solutions  in  general  diat  their  titilitj^l 
is  questionable.     Keraove  the  .secretions  from  the  meatus  wtth  di^B 
(MToxide  of  hydrogen  and  a  cotton-wound  applicator  and  then  aiijjty 
curlKjl-glycerin  mixture. 

If  ulcers  form  and  show  no  tendency  to  heal,  they  Hhouht  be  cauterii 
with  a  9t)  per  cent,  solution  of  the  uitrate  of  silver. 


HEMORRHAOIO  INFLAMMATION  OP  THE  MEATUS 


Syilon3n31.— <->tJtis  externa  ha>nmrrhagica. 

This  i'^  H  form  of  heiiiorrlmge  beneath  the  superficial  layer  of  the  sklOj 
of  tile  oxseoiis  mealu>,  and  in  luast  cases  is  pmhably  a  compliralion 
inHuenZH  otitis  inwiia.     The  heinorrhagir  area.s  apjiear  a.s  bluish  snrii 
ings  on  the  inferior  or  die  posterior  wall  of  ihe  mealii.'^.     To  the  pn>i*j 
they  are  soft  and  often  rupture  upon  very  sligjii  prt-jwure .    'I*he  vcsidrtf 
may  remain  for  several  days,  and  when  tliey  disappear  others  may  i-omej 
to  take  their  place.    In  from  one  to  twr)  weeks  they  disapi>ear  ullqqetlicr, 
ami  complete  recovery  takes  platv.    The  heuniig,  if  affected,  returns  to 
normal. 

Treatment. — The   hemorrhagic  vesicles  should   be  o^nvd   wtb  * 

Kroix-  ami  gauze  draiiiagc  applied  to  the  meiilu.s.     The  dn's-sing  should 
c  removed  daily.    Poliiitrr  recommends  dusting  the  meatus  with  boric 
acid  powder  in  addition  to  the  gauze  drainage. 
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CROUPOUS  INFLAMMATION  OF  THE  MEATUS 

Synonynt^Olitis  extt-nia  rroupoKa. 

This  \s  a  \tT_v  rare  (.■omllliun,  and  usually  occurs  lof^Oier  with  in- 
fluenza otitis  medin  or  runnicuhv'-i.s  of  ilii'  meatus.  'I'hc  false  mem- 
brane is  limited  to  the  os^euus  portion  of  tlie  meatus  and  to  the  outer 
surfiiee  of  the  dninihcad,  and  in  (his  i.s  sitriilur  to  the  difl'iLsc  iiiHntimm- 
lion  of  the  ineatUN.  It  someliineA  a.p{>eHrs  with  a  .•iiinilitr  [ircKT-ss  on 
the  tonsils  (tlotlslein).  The  iTirmhn»nc  forms  in  from  one  to  two 
days  and  is  finnly  attaehed;  t(  iiiiiv,  lunvevcr,  be  removed  hy  foreihle 
syringing.  It  may  forui  a  vast  of  the  osseous  meatus  and  (he  drumliead. 
The  niicroseope  shows  it  to  he  eomposed  of  a  fihroiis  network  infiltrated 
with  round  eells,  nuelei.  ejiitheiiuni.  Staphylococcus  pyc)eyani'u.s.  and 
Streptoeoftiis  pyojjerics  ( Polilxcr). 

The  formation  uf  the  ttiemlirano  is  attended  with  .some  [Kiiii  which  is 
relieved  when  it  is  cast  ofT.    Re<'urrences  are  common. 

Prognosis.— Tlie  proj^nosis  is  favomhte.  In  rare  rases  the  rartila;^ 
of  thr  meatus  liecomes  necrotic  or  panprenous. 

Treatment. — The  irealmeni  ronsisis  in  removing  llie  false  nicm- 
hrane  widi  forcejjs  or  by  antiseptic  solutions  applietl  with  a  syringe, 
and  drying  the  meatus  and  ihisting  it  with  an  antiseptic  powder. 


EXOSTOSIS  AKD  HTPEROSTOSIS  OF  THE  MEATUS 

Thftsc  two  terms  are  often  ased  synonymously,  although,  according 
to  strict  pjitholopcal  ind'rpretaliou,  they  shoidd  Ih*  used  to  deseril* 
different  loioiL-.  of  the  Imny  li.s.\ue. 

An  exosto:tis  is  a  Ikonv  tumor  growing  from  the  wall  of  the  meatus, 
which  Huiy  \w  eitlier  senile  or  |>wJiinculHled.  Hypenwtosis  i.s  a  ililFuse 
thickening  of  the  bony  tissue,  or  a.  true  hyperplasia. 

Etiology.- -The  cause  of  these  parholcipeal  changes  is  oflen  unknown, 
but  in  many  instance.<  tlicy  are  due  to  conditirms  which  may  be  easily 
recogutzod.    Among  them  may  he  mentions). 

(o)  Traumatic  fracture  of  the  walls  of  the  meatus,  whereby  a  ctr- 
cuniserilH-d  f>frii>'*fiti.s  is  excited,  which  finally  re.snits  in  the  forunition  of 
a  bony  ina-vs  or  tumor. 

(6)  'I*^ey  may  be  due  to  developmental  causes,  particularly  in  thase 
caae:i  when?in  the  middle  and  die  uiner  section  of  the  06seuu.s  meatus  on 
each  side  is  tlu-  seal  of  tin*  growth.  \Vh<ii  ihn-  to  faulty  developnn-nt, 
the  growths  are  n.snally  .small.  They  may  Im'  cither  sessile  or  pcduneti- 
InteJ. 

(r)  Chronic  siippnraii<»n  nf  the  nivddlc  ear  itiay  excite  h  secondary 
infl animation  of  the  nu-rul>ninous  canal,  and  cause  a  lihruiis  or  con- 
nective-ti.s  sue  thickening,  which,  after  a  long  period  of  time,  may  br, 
meLuuiur{>hcu)ed  into  osseous  tiasuc 
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Irephine.  This  method  of  j>r<x'eiliii-p  is  also  protlucti'vi'  of  better  results 
in  uifitiy  of  the  |j«]uticulaieti  growths,  as  the  base  can  thus  he  completely 
removiti. 

The  intiications  for  operative  Jnterfcrcner  should  lie  IxL-ied  upon  the 
amount  of  ih-afiicss  present  and  tipoji  the  (•ciiH-urreiit  mJddle-ejir  ilisease, 
if  pre.scnt.  IF,  for  exnniplc.  thcrv  is  chronic  suppuralivc  enr  <li.>ea.se, 
wilh  impainricnl  of  hearing,  it  is  i^iiiti'  csM-iiiiaJ  to  the  pro|>er  treat- 
tiiciit  of  llie  (■a^L■  ihal  tiie  exterrial  miditutv  inculits  he  completcJv  treed 
from  the  ohtiiritetive  le-sion.  so  us  to  atTonl  lieiter  drniiiap'  and  opportuni- 
ties For  treatment  of  the  middle-ear  cavity. 

Aiiiithcr  indication  is  the  presence  of  dermatitis  xvith  secretions,  while 
a  still  more  ur^nt  indication  is  swondury  pressure  nwnwisof  tiie  con- 
tiguous tissue. 

It  wenis  irrational.  It)  view  of  the  present  status  of  surgery,  to  re-sort  to 
the  use  of  lanjinaria  tents  for  thf  dilatutioii  of  die  canal,  as  the  process 
must  necessarily  he  a  Uirig  and  painful  one,  'iTiis  method  wn.s  formerly 
in  vugue  and  is  still  recommended  in  some  of  the  modern  (ext-books  on 
otolfi^y. 

STRICTTTRB  OF  THE  EXTERNAL  MEATUS 

Etiology. — fJhxtnictive  lesions  of  tlie  external  Hn<lDtork'  canal  are 
due  to  die  iiiHamniatory  swelling  of  the  skin  which  lines  its  walls,  us 
descriU-d  under  dermatitis.  furtiiieu]osi>.  perichondritis,  ecxema.  etc. 
It  may  al>o  Ix-  due  to  iievvgrowdis.  exostosis,  and  fibr<ius  thickening 
of  the  dtH-|HT  dermal  tissue.  It  is  to  ihi*  hisE-named  iimdilioii  llnit 
permanent  ol^truction  of  the  lumeii  of  the  canal  is  usually  due. 

Cicatricial  rings  or  Imnds  are  proihiciHl  by  prolonged  inHanmiation 
of  the  meatus  in  the  ciHirM- of  chroiiii- <»torrlic».  In  rare  iirstaiM-cJi  they 
are  due  to  syphilis,  diphtheria,  etc..  or  to  the  use  of  the  eanlcry  and  acids 
in  the  meatus.  I'artial  eloMire  of  the  <'anal  soineCinies  follows  the  imu** 
toil!  opcraliiiii.  esjM-cially  if  llie  plastic  nu-iital  skin  tlap  is  not  prftjK-rly 
-MiMired  and  the  wound  is  liijlitly  piickcd  with  gauze.  (Stv  ftlaslnid 
Operation.)  In  the  aged  the  mrtilage  which  supports  (he  skin  of  llie 
meatii'*  nn<ierg<«'s  atrophic  <-hHtiges.  which  allows  the  walls  to  collapse 
and  oU-itruet  the  meatus. 

In  some  ea.ses  the  obslrueiive  Icitioti  is  ring-like,  while  in  others  it  may 
lie  limitrtl  ti>  oin-  wall  of  the  niealn.s.  If  it  is  due  1o  an  exosto.sjs.  then- 
is  a  tumefaclioii  on  one  side  i»f  the  cmial.  The  tumor  i>  hard  to  die 
touch  of  the  piiilx-,  and  may  either  parlitilly  or  wholly  obstniel  (he  meatus. 
E.\ust05is  .suiuelimes  fulUnvs  the  exfitlialion  of  iiecrcsed  lione.  while  In 
other  caM"*  It  develops  fri»m  the  i)eriosteum  or  from  the  Imne  bcni-ath. 
a»  true  liyj>en>stosis. 

Treatment.—  As  the  origin  of  the  olistnietion  is  vorioii,-*,  .so  .should 
the  treatment  lie  varied.  If  inflammatory,  suitaliie  Irealment  shoulil  br 
iiwtitiitcd-  If  it  is  cicatricial  In  chara<-ter.  laminaria  tents  nnd  \\\v  sul>- 
Mxpieiii  inlrcKbii-iloii  uf  liiml  rnl>hiT  lubes  may  Ih-  iisiiJ.  In  this  way 
the  stricture  is  diluted  and  maintained  in  tJiis  condition  by  tlie  rubber 
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The  appeariinfe  of  the  itijnrtic  inrinhrHiu'  is  bhick  or  praywh  in  (xilor, 
velvety  in  (fxture,  ai«l  iJivtribiitt'<l  chicflv  ovt-r  ihe  asjicoiis  |x»rtion  of 
the  canal,  tihhoiijjh  ihv  dniinhead  and  Uie  furtila^inous  partion  of  the 
canal  may  also  be  covered  by  it.  Jl  c;in  Ije  removed  by  syringing.  liXwt 
iinderlyitifi  skin  is  nxi,  slij^htly  swnlU-ii,  unci  hirgcly  dcnndwl  of  epidermis. 

The  a/trrxv  of  [his  h-pe  of  in  Han]  mil  lion,  if  not  pnjfK-rly  tii'Mtwt,  may 
extend  over  several  weeks.  I'ndcr  treatment  \ts  duration  may  be  niueh 
shorii-ned . 

The  pains  and  other  subjective  symptoms  are  usually  greatly  relieved 
iuitn<iii!iH'Iy  iifler  ihe  removal  of  the  tnenilirime. 

Treatment.— Almosi  the  entire  list  of  antiseptir  mixtures  nnd  powders 
have  been  nsed  for  the  relief  of  this  disease,  but  the  renieily  par  excrl- 
irtttr  is  uleolio],  wlneh  shoiilii  he  iiisfilled  into  tht'  niealiis  iinee  ur  twiee 
daily;  two  to  four  days  are  u«iially  sufiitlent  timt-  lo  eft'ec-t  a  euro.  The 
uK-ohol  >hould  !w  used  at  intervals  of  every  two  weeks  for  a  few  months 
to  prevent  a  n^ciirrence. 

ACUTE  ECZEMA  OP  THE  EXTEILNAL  EAR 

The  .sii[HTl!i-iid  ]i)_v<T>  of  >kin  an-  iiivtiKiil.  and.  in  lln*  be^tmilng. 
there  is  mnrkcd  reiliK'ss  and  swellinji  of  the  skin;  ne^ts  or  colonies  of 
Ihiid-filtwi  ve-sieles  sewn  make  their  apj«'arane»\ 

Etiology.—  It  i.s  nvt  always  possible  lo  HM:rIl>»'  a  eaiiM*  for  the  erup- 
tion, althotijjh  it  is  ii.siHitly  (lue  lo  one  or  mon'  of  the  following  factors: 
viz..  neurosis,  serofnin,  ricket.H,  discharge  of  pus  from  ihe  middle  ear, 
irritating  rt^medies,  cold  douches,  and  exposure  to  heat.  Other  causes 
exist  in  selected  cases.  It  may  !«■  a  primnry  atfrctioii  or  it  may  be 
secondiirv  to  a  siniiliir  prtK-ess  on  some  other  part  of  llic  ImkIv. 

Symptoms. — ^The  onset  of  the  disease  is  ehiiracterized  hy  burning 
and  itehini;,  whieh  j.s  soon  followed  by  pain.  I>eafnes.s  anil  tinnitu.s  are 
pn-sent  in  tlifwe  eases  in  which  dtc  nii-alns  and  On-  drumhead  are  in- 
volveiJ,  e>[ieeiidly  when  the  exfoliated  cpith'rmis  and  seeretions  obstruct 
the  lumen  of  the  canal.  If  the  tlisease  is  liniitHd  to  the  auricle,  the  hear- 
ing is  not  atFcctcd,  Then-  is  smiie  elevalitiri  of  the  ieni[«'ra[tire.  es[KTialIy 
in  ehildreiL  The  pain  and  tlie  pyrexia  give  rise  to  rej*llessuesa  and 
inability  to  sleep. 

The  disease  may  tenninate  in  one  of  thrcre  ways,  namely:  (o)  In  the 
mild  Utnu  the  vi-.siclcs  dry  up  and  the  epirlcnnis  j»ecl.s  off  on  the  siv-onfl  or 
tliird  (hiy,  leading  the  natural  cntictc.  tb]  In  a  large  nuniljer  of  eascj* 
tlie  Misters  discharge  their  contents,  and  after  a  few  days  the  surface 
Ix-eomcs  fMivcpetl  with  yellow  crusts.  In  lime  these  disjippear  ami 
rfi-<iveri"  takes  place,  (c)  The  tliinl  and  mo^[  di.sagi-eeuble  nimle  of 
termination  is  the  persistence  of  semus  or  purulent  setTCtion  for  several 
weeks,  after  wliith  the  parts  Iki-ouic  coverwl  with  epitlemiis. 

In  some  cases  the  er«ema  may  persist  in  isolated  areas  for  many  weeks 
and  leave  more  or  less  sear  tissue  and  contraction,  or  it  persistt  and 
bet-onies  tj.'pically  chronic  in  charaeter. 

The  trmtmrni  will  l>e  cnnaidereti  under  Chronic  Kezem». 
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CHSONIC    ECZEMA   OF   THE    EXTERNAL    EAS 

Sj^xnptoms. — Cowing  to  ihc  involvemcnl  of  tlir  deeper  stnirtutTs  d 
Uic  skin,  Uirrc'  j.s  gr«iU>r  thickenitiK  iiiid  rigHli'iv  of  ilu'  (lunrlf  ihan  in  llw 
ariitc  t^-jw.  Thf  crusts  usiiallv  form  in  the  tiollnws  of  the  auricle  fiml  in 
th*'  pixsk-rior  gri)ovf,  wliile  bcTi^ith  ihcni  is  sccn'li"(l  a  si-ixms  or  puruli-iit 
niatlfr.  The  nifiitus  may  Iw  «l>stnicti'd  hy  Uu*  iliickciiiiig  of  ih  intrKu- 
tnent.  'J'hc  whole  auricle,  and  in  some  rases  (he  mealus.  is  the  scat  of  a. 
tles<nioiniitivr  process.  The  pi-ocess  of  deMjuanmlioii  hihI  cru.-*!  foriiw- 
rioii  varies  in  cliffrrrnt  ca-ses,  filthoiifjh  tlw"  dc.si|iiatnntifni  is  iLsualK 
prciloniiiraiit. 

Exclusive  of  the  ajjjx'ttrance  of  the  skin,  the  itching  is  the  nH»st  witit 
symptom.  The  patient  is  overcome  with  an  irresisliWe  desire  to  ruli 
or  scnitch  the  parts,  and  thus  prnduce  deeper  lesions  of  llie  skin. 

Tinnitus  mid  dcnfiic-ts  may  resuh  from  (h'stjuarnative  plti^  in  the 
meatus  and  from  swondary  Iniiereniia  of  (he  mucous  nieniUniue  *i 
the  middle  car.  It  is  hjirely  pwsihtr  that  in  rare  raws  hyperemia  of  the 
lahyrinth  uuiy  he  in*lucnl. 

The  wiurse  of  chronic  eczenm  is  quite  difTercnt  in  iii<Iividua]  eafce*. 
some  arc  cui-cfj  under  treatment  in  h  few  weeks,  while  others  ohsli- 
nately  persist  under  any  form  of  treatnient.  Boils  in  the  meiitus  may 
pompliruli'  I  he  cttnditioii. 

Treatment.— The  general  trealitient  .'should  Iw  addressed  to  the 
corrtK'tion  of  coiislilulioiial  dyscrasias  and  neui-opathic  states,  which  «' 
often  underlie  the  condition.  ln>n,  arsenic,  slrychnine.,  iodine,  and  \\\t 
bitter  tonics  should  U*  piven  in  suitable  combination  for  this  purjHe*-. 
The  administration  of  saline  cathartics  and  an  {>ecasion»l  dose  of  calnm^H 
will  often  uiij  in  overcoming  (lie  eczema.  ^H 

IVrhaps  one  of  rhe  best  measures  for  its  relief  is  negative  in  cbarader^ 
naniely,  the  avcHdaui-c  of  the  lociii  a{>pbeation  of  water,  which  pnwlly 
a^jrravaleji  the  eczema,  If  it  is  desirable  to  use  water  for  toilet  pur- 
p(.isi\s,  the  palieni  slinuld  Ih*  iuslrneied  to  add  tKirie  acid  or  a  tenspoonful 
of  commun  table  salt  Id  the  ijuart  of  \tatcr.  The  irritating  r|UHtilH'> 
the  water  are  thus  reduced. 

The  local  treatment  is  somewhat  different  in  the  acute  and  the  rhro 
fontis,  hence  they  will  bo  eonsiihTtHi  separately. 

Local  Treatment  of  Acute  or  Subacute  Eczema.  'Ilic  remarks  conceniin^ 
the  avoiduiic-e  of  phitn  w:i|er  iire  esjavially  applicable  to  this  t\lK*  ()( 
eczema.  If  prtipcr  care  is  exercised,  some  caws  will  lie  cured  with  do 
local  or  eonsfitulioiml  Ireatmeni  whatever.  Other*  will  persist  in  sfiitr 
of  any  mode  nf  irf-alment,  and  gradually  pass  into  the  chronic  fnrm.  \ 
soothing  ointineni  i-^miposed  of  one  dnnn  of  ihc  oxide  i)f  zinc  to  tlie  ouiicp 
of  lanolin  or  vaseline  is  very  sedative,  espocially  if  ihe  ilisea-^e  is  due  to  an 
irritating  discharge  from  the  middle  ear.  The  addition  nf  one  grain  of 
the  a<'«tate  !>f  morphine  will  inci*ease  the  s<ila(ive  action  of  the  i>iiiinient- 
Calomel  dusttid  on  (he  cxcoriain!  op  lisstircil  surfaces  acts  well  in  'iome 
cases.     l.otions  of  liquor  plunibi  subacelatis  and  resoix-in  are  iiKJicutnl 
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when  there  art-  lar^e  vTsicaleiiJ  siirfaces.  As  thoir  H])]ilioilioti  ext-itcs 
|>aiti,  the  jjarlN  should  previously-  Im-  (wiritwl  with  a  ft  pt-r  cent,  solution 
of  ctK-ainc.  It-hlliyol  in  ufjueoii.s  solution  (2  to  50  piT  eeiit.)  huii  prnv«l 
a  vulimMe  remedy.  The  parts  should  be  piiitited  onee  or  (wtee  daily. 
Coitoii  [Muls  may  lie  applied  over  the  painted  siirfaee  to  prolong  thr 
Uierawutic  effect  of  the  n-mt-dv  uiul  pnilecl  die  diseaseil  aivii  fnmi 
the  air. 

W'hei)  llie  taixe  is  iti  the  enisi-fonning  .sljige  prux-t-ed  as  follows: 

(a)  Remove  the  cnistji  by  fir.-*!  suftcniiifj  them  for  twenty-four  or 
forty-eijflil  hours  by  local  uppIieiLlions  of  oil,  vaselfne,  liuioliii,  biilsiini  of 
IVru,  or  u  10  per  eent.  solution  of  Uurow's  mixture.  If  the  oily  pn-piira- 
tions  are  used,  eotuni  .should  lie  satimtied  with  ihrm  and  applied  over 
the  scabfi.  uiid  proteeleii  by  uiintlier  pad  of  ^'uii/.e  lightly  held  in  pixsiiinii 
by  a  liandape.  If  Hiirow's  niixlure  is  used,  the  pads  of  cotton  sulunile*! 
with  it  shutiid  Im-  (•ovci-ed  u  iili  oiled  silk  or  rubU'r  eloth  to  prevent  evapo- 
ration,    riuiri^'  fvrry  two  hour*. 

(6)  At  the  end  of  twenty-four  hours,  the  tTusls  may  be  removed  with 
a  probe  or  forceps,  (ireat  care  should  l*e  exerci>«l  to  avoid  inflieliiig 
injury  to  the  underlying  surfnce,  as  to  do  so  causes  a  l.irpcr  crust  to 
fonu. 

{c)  ITie  parts  are  now  ready  for  ihe  nnt]irntfd  oiiilnieuL''  referred  lo 
aljove.  They  should  ln'  rhaiigetl  evcrj"  day.  The  parts  should  be  eare- 
fully  cleansed  each  time  by  wlpiuy  iheni  with  cotton  psds,  water  Ix'in^ 
oirefiilly  avoided.  If  the  ci-nst  foruiatiDii  is  olwliiinfe,  the  parrs  sliouhJ  Im' 
puinted  with  a  1  t»  8  per  eent.  .solution  of  the  nilnile  of  silver  liefore 
reapphing  the  salve, 

id)  When  epiderniization  is  established,  the  new  skin  should  Ix*  pro- 
te<'(e<i  from  nieehanieal  or  eheinieal  (water)  irritants  by  the  use  <)f 
simple  ointments  for  several  w^H'k.s.  If  this  is  not  done,  recurrenres 
are  likely  to  take  pla<e  and  the  hyperemia  which  is  present  in  this  stage 
nwy  \\e  cxaj^'rnted. 

X<oeal  Treatmeot  of  Chronic  Ecsema.  Il  is  mtlicr  diffieull  lo  outline  a 
defiDtte  pnKf<]un?  for  \\iv  Ircjitnient  of  chr^>tiir  ^<|uainou^  eexeiim,  as  so 
many  remedies  are  reeominended,  none  of  which  may  be  depcndeil  upon 
except  in  selected  cases. 

Those  remedies  w  hieh  soften  the  sealy  epidermi.s  and  reduce  the  h\-per- 
eniia  of  the  skin  affonl  the  Ik'.si  n-sulls. 

To  soften  (lie  w-aly  epidermis.  vaseFine.  lanolin,  or  olive  oil  should  Ik- 
rublx*d  in  once  or  twice  daily;  or  a  10  per  ci-ni.  soluliou  of  Iturow'.s 
mixture  may  Ih*  apph'ed  a-s  deseriUnl  hIjovc. 

After  thus  softening;  and  removing  ihe  horuv  Inver.  the  parts  should 
l)e  paiiiterl  with  a  10  to  21)  [mt  eent,  .•dilution  of  the  riitnite  of  silver.  The 
author  has  used  this  nietboi!  iifter  ihe  suggesili-m  of  Polttxer,  with  die 
jtreale.st  sali-sfaction.  .\ii  immediate  cure  should  not  I>e  expeeteil,  as 
several  weeks  are  often  necessary  lo  elTe<-t  il. 

Fiwture-s  or  cracks  al  the  external  audilory  orifitr  are  Ix'st  treated  with 
aolid  nitrate  of  :alver  or  salicylic  acid  oinliiieiil. 
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Nearly  all  the  ointments  in  the  Pharmacopceia  have  been  used  in 
eczema,  but  further  mention  of  them  need  not  be  made  here.  If  the 
treatment  according  to  the  above  principles  fails,  the  case  is  probablv 
one  which  will  resist  all  treatment.  In  the  event  of  failure,  special  care 
should  be  ohser\'ed  to  soften  thoroughly  the  scaly  epidermis  and  to 
remove  it,  and  then  the  silver  solution  should  again  be  used.  Many  of 
the  failures  are  due  to  the  non-observance  of  this  procedure. 
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AFTER    XXXVIII 

M,\LFORMATIONS  AND  DISEASES  OF  THE  MEMBIUNA  TYMPAXI 

In  early  life  the  upper  portion  of  the  membraiio  tympam  may  be  alxsuiit, 
with  no  history  or  pn'vioiis  siipptiralJon.  This  is  rxplained  by  the  fact 
that  in  the  embryo  this  i^  the  la.<it  portion  of  the  uieiiibrHiie  lo  funiif  and, 
the  prowas  not  being  t-oniplete,  a  perforation  or  opening  persists.  Von 
'I'roltsoh  suggested  that  some  of  llie  perforations  just  aliove  or  liehind 
the  processus  brevis  uiaUei.  such  as  are  seen  in  otorrhea,  are  conf:enilai, 
hut  have  become  enlarged  by  a  subsequent  ;iU]>pnration  within  the 
lyniparniin.  This  olxservation  may  be  questioned  in  itrtjiin  parliciilai-s, 
ill  view  of  the  fact  that  the  location  of  the  perforation  is  usually  indicative 
of  the  character  and  seal  of  the  middle-car  iiivulvement.  For  in,stauce.  a 
perforation  in  the  region  uf  the  prxKcssus  brevis  mallei  usually  indicates  a 
necrortis  of  the  malleus,  und  possibly,  also,  of  the  teginen  tympani.  We 
find  that  the  perforation  appears  as  readily  in  other  portions  of  the  mem- 
brana  tympani  if  the  f(»cii.s  of  the  middk^ear  lesion  is  in  nthcr  Incatiomi. 
NeverlJieless,  it  may  lie  said  that  a  certain  niinilHT  nf  [HTfonition.s  in  the 
region  of  the  short  process  of  the  malleus  may  l»c  of  congenital  origin, 
and  that  this  pi^rlion  of  the  uiembrana  lympAni  is  thereby  rendered  more 
vulnerable. 


INJ0EIEB  OF  THE   M£MBEAi<A   TTMPANI 

Vili'ih  injuries  to  the  membrana  tympani  are  comparatively  rare, 
nevertheless,  when  they  do  occur  it  is  important  to  know  the  proper 
method  of  procedure.  They  may  be  due  to  either  direct  or  indirect 
violence. 

Etiology. — htjurieji  hy  direct  violence  maij  he  dtie  to  (a)  attempts  to 
remove  the  cerumen  from  the  meatus  with  a  pin,  a  hairpin,  a  tooilipick, 
an  earsjxMin,  etc.;  (ft)  the  awnderital  thrust  of  any  long  slender  instru- 
ment, tool,  ur  splinter  of  wood;  (c)  the  inlnxiuction  of  a  caustie  or  a  hot 
fluid  into  the  meatus;  (rf)  the  fracture  of  the  bone  which  supports  the 
membrana  tympani;  (e)  and  Knally.  snec/ing,  inflation  of  Ihe  ear,  etc., 
may  also  rupture  the  membrana  tympani. 

Injuries  hij  iiitiirtrt  vialmcr  matf  lie  due  to  fa)  the  violent  and  sudden 
conipre-ssioii  of  air  in  the  meatus  by  a  blow  on  llie  ear  with  the  palm  of  the 
hand,  or  it  may  be  due  to  (h )  the  concussion  of  the  atnnwphcn-  during  a 
violent  explosion  or  <liscliHrge  fn>m  a  large  c«nnon.  In  view  of  llie  more 
or  less  familiar  occurrence  of  windows  being  blown  inward  at  the  time 
of  an  ejtplosion.  if  may  lie  readily  appreciated  how  the  membrana 
tympani  tuay  be  ruptured  by  such  an  atmospheric  disturlMinee- 
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Symptoms.— Pain  U  a  prominent  syin|ii<iiii  in  thasp  rasps  in  vi 
tlici-c  ii  severe  react ionuiy  inHamaiation,  while  it  m&y  lie  ab.'«-nt  if 
liu\c  or  no  inftamtimiJon  follows  the  injiin'.  In  some  tases  the  pain  b 
only  pn-.scM)  at  the  time  of  injury.  IU'morrhoi:e,  more  or  Ivj^a  scv<-rt, 
mav  imiiK-iliittcly  follow  the  injury,  or  in  rare  iiises  it  uiay  pontinue  f<>r 
an  indefinite  perio<l.  Faintniw.s,  (giddiness,  ny^tI^;mus.  staj.'jreriii^  imit. 
convulsiori-s,  and  naii-"<ea  eharat-terizc  t]»wt-  cuses  in  which  llie  foot  pUtt 
of  the  stirrup  is  fortn-'d  inward,  and  in  uhieli  llie  lr»unia  irrilatr»  or 
otherwise  injures  the  Ijibyrinlli.  The  Ids'*  nf  he«rin^  may  l>e  partial  <r 
com]>Iete  and  temporary  or  piTiiiuiu-ni.  The  tiimilu^  at  Hr»t  conic*  on 
as  H  lond  tiui.w,  and  (lien  .snlt^ides  until  il  is  only  moderate  in  severity 
or  entirely  ceOM-s.  Tlie  effects  upon  ihe  hi--aHn(,'  are  various.  |)rafnr4v 
miiy  Ih"  so  ^Tesit  thill  the  wiileh  rau  only  1«*  heanl  hy  nuiluct,  ur.  un  lli*- 
eontniry.  the  patient  may  >nirer  from  liy|nTWtliesia  ^^c•^>u^lieJl.  Whrr 
the  iultyriiilii  is  injured,  the  denfiie^i  ujay  \te  f^real  or  ul»s4t|iite.  If  ihr 
injury  involve.s  the  seraieircular  canttis,  (he  e<{uilibrium  niay  be  di»* 
turl>nl  for  a  few  days  or  weeks. 

If  the  injury  occurs  in  un  car  in  which  ihe  dnuaheiid  i^  Hclherrni  t«i 
ihc  promontory.  i(  may  overcome  the  ntlhesions  anri  thus  atTd-t  tlw 
hearing;  favurably.  In  .iunie  ca.sr.t  the  urientatiun  for  Mjunds  is  UxaL 
while  in  otiiers  there  is  simply  a  senxc  of  fulness  in  the  ears. 

The  rupliire  is  nsiiiilly  located  in  the  poslinferior  ijnadrunt  of  tW 
menibniua  tyni]>aui,  the  [teriphery  not  usually  Wing  involveil,  a>  iIm* 
membrane  is  thicker  and  iirnier  rH^Lr  its  Itonler.  The  ap|>caran«-e  of  tin 
ruplure  is  usually  a  mere  stit  (dnrk  line),  winch  varies  in  e\lenl  mih]  .shajr. 
Ill  other  cases,  i(  may  appear  as  a  r^mnd  (H-rforalion  wi(h  ecchyntiKir 
spot-*  srattercii  over  the  membrane,  [f  the  injury  were  inflicted  by  a  blnnl 
iastruineiit,  the  (xTforation  is  irre^^ular  or  rajtj^ii  in  unthne. 

Cases  have  l>een  reponix!  in  which  there  mu*  an  estii|K'  of  (vrebro- 
.spinn]  flniii  fmui  the  ear.  a  foi-eign  body  having  entereii  the  labyrinlh. 
Tlie  Huirj  may  also  escape  inlo  the  middle  mr  when  therv  is  a  frai-iurT 
ihrouyh  the  |K-irtiiis  |H)r(ion  of  the  (emporal  Imiuc. 

The  osaides  of  the  tuiddtc  ear,  inon*  jmrlicnlarly  (he  malleus,  bit 
sometimes  fractured.  While  the  froetured  pnrt.«  reunite,  they  do  Ml 
tt-sunlly  do  .10  in  their  nonnal  position.  The  author  once  saw  n  c»^ 
in  which  (he  handle  of  the  nmlh-us  wa-s  frat-tiirvd  alxiui  I  iiiiu.  In-Io* 
in  short  proce^ss  and  the  parts  retinited  in  nearly  or  quite  ilirir  nornuU 
position. 

Pro^^sis. — The  pn>p>o«i,s  is  usually  jjood,  hs  the  injury  onlinanly 
consist.-  of  a  siuiple  Ia<-e|-ati(m  or  perfonifton  of  the  rnenihnine.  In  th«>« 
wises  in  which  the  lahyrinth  is  involvnl  the  prfipna^is  -should  tie  pjanlnl. 
If  tlie  injury  to  ihe  labyrinth  coiisist.s  of  u  pi-riFonition  of  il.s  outer  wall, 
good  result  may  Ix'  expectnl  after  the  lapse  of  a  few  week.s.  The  giddi- 
ness anil  nausea  may  [H-rsisl  for  one  or  nnire  weeks.  If  the  assewis  uulb 
of  the  middle  ear  an-  fractured,  or  if  the  ossicles  are  injimil.  ibi'  bearini; 
may  be  p-rmaiicnlly  impaired.  Shoiihl  purulent  inllainmalinn  ctinnli- 
eate  tlnr  case,  (he  pro^Miosis  l»ec<>nie.-  nion*  p-ave.  'J'he  funrlinnal  testa  of 
hearing  should  l)e  used  in  all  cases  of  fracture  or  injury,  us  b_y  ihcoi  (he 
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Nirjieon  IS  enatiled  to  draw  r-onrliision-s  as  to  (hr  pvtrnt  and  location  of 
llie  iiijitrv  and  hs  to  ilii-  pniliaUle  oitU-oniv  uf  (he  cu-sc. 

Treatment.— In  nearly  all  cases  no  treatment  should  be  u>txJ  other 
tliun  the  intruduetion  of  a  eotluii  ur  giiuze  Uitnpon  intir  the  tneutus  to 
pnrveni  the  entrance  uf  infectious  matter  throuj^h  the  wound,  tf.  in 
sfiile  of  this  simple  precaution,  niurked  infliinttnalory  synijitonis  develop, 
leeches  should  be  fi-eely  applied  over  the  ma>toid  refiion  and  in  fniiil  of 
the  tracts,  to  promote  ihe  miction  of  inflnrnmatiori  and  thus  aid  in  de.*- 
tniyiiig  the  Iiiu-teria.  (hviit  ruTt-  shonlil  lie  fSi'rci.si-d  in  the  tn-atnieiit  of 
the>e  vases  Icsl  infection  l»e  carrie^l  inlo  llie  uoimd  and  llic  cum'  licconu- 
complicated  hy  .<^uppnnitive  inHiunnialion  of  the  middle  ear  and  mastoid 
celljc,  hence,  uleddle^uulc  ireatmetU  i^  to  be  comlemned. 

HTBIKGITIS;  INFLAMMATION  OT  THE  MEMBSANA  TYMPANI 

Etiology.  -  Myringitis  may  l>c  primary  or  secondflry.  The  primary 
form  i.s  Rirr,  and  when  present  il  i.s  usually  due  to  an  injury  liy  a  foreign 
body,  inst  rumen  la  t  ion,  or  the  iiitnxluction  of  cjiunIiV  tluids  into  llie 
mciLtus.  Se<-t>tidary  iiiHanniiatioti  of  the  meniltriitiH  tvmpani  is  more 
common,  and  is  due  to  an  extension  of  an  intlainmatory  proces*  from  the 
aiulttory  racalus  or  the  cavnim  tvmpani.  That,  in  (he  various  fftrm.-*  of 
denniititis  and  acute  oti[i.s  me<Iia  eatarrhalls  it  is  often  present. 

Sjrmptoms. — The  chief  symptom-s  are  pain,  more  or  \ess  severe  in 
character,  with  a  ,*-liphl  risi-  In  leinpcralnre.  I>eafne.s.s  and  tinnitus  are 
present  in  projiortion  lo  the  Ux-al  injury,  Ihe  swelling  of  ibe  membruiiu 
tynipani,  and  the  nature  of  the  as-soeiatol  ndddle-ear  disease. 

Objective  Symptoms.-  'I'lie  rnenibrana  tynipani  i.s  iisiially  nio.'^l  atTecterl 
in  Its  np[HT  poriitni  and  cs[>e<ialiy  along  the  line  of  the  haTidle  of  the 
malleus.  In  IIu.-j  n-giori  it  i.s  yellowish  red  in  color,  fnini  the  ci>nge.siion 
present.  In  a  few  day.s  or  hours,  the  handle  is  lust  to  view,  owing  to 
the  intense  <iHig«-jilioii  and  infiltnition  of  llie  inenibraiie.  the  upper 
portion  of  which  bulges  outward  into  the  caiuil.  The  epidcnnii'  layer 
mnv  become  se|jarate<l  from  the  fibrous  or  middle  layer  of  the  ear  drum 
by  the  serou-s  or  seropnrulent  Huid  which  aecunmlnte.s  between  them. 
Blisters  or  blebs  .somotfmcs  fonn.  The  inflamnialory  process  may  involve 
the  ONSffHis  poriioti  of  tin*  caital  and  thus  obliterate  the  line  of  dctnar- 
Calion  between  the  eanlrum  and  llie  t^anal. 

'ITie  mode  of  termiiiatioii  is  by  slow  resohition,  and  the  signs  of  inflam- 
mation often  persist  for  many  week.s.  In  some  ca.ses  fatly  degeneration 
or  even  calcareous  defwislts  may  remain  after  the  disease  is  enrefl. 

AhsceffM  of  the  menJ/rana  Iffmjxini  may  lafiir  in  the  course  of  acute 
otitis  media.  The  process  is  coiifinetl  chiefiy  to  (he  fibrous  and  die 
mtieoiis  membraiH'  layers,  in  ecmtradistinclion  to  the  blisters  which 
form  under  the  dermic  or  outer  layer. 

Vfmnilar  or  lirrprtir  rrujitimis  s<imetime.s  complieate  myrinplis,  as 
referrwl    to  uUjve. 

Ifenu/rrhagir  mipti'niifi  similar  to  those  described  under  Otitis  Kxtema 
Hiemorrhagicu  are  occa.sionally  pre.scnt. 
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Diagnosis. —Tlie  chief  diagnostic  point  to  be  found  is  the  digk 
(iinturhatice  of  hrarituj.  'I'iic  car  uppeiirN  to  Iw  cxton.sivt-Iy  and  sr-rimi-k 
involved,  u'biie  (he  hearing  \s  but  liligbtly  impoireit.  M'he  sppeiirarKT 
is  much  lilcc  that  of  aailc  .supptirjitivt.'  otitis  mrdia,  hut  the  loew  of  \y^v- 
itig  is  slight  H-s  (HiiniKirttl  with  that  which  (x-curs  in  the  latter  dl*i€ii.'«. 

Prognosis. — The  prognosis  must  be  baseil  upon  a  knowledge  of  llw 
etiology  of  each  case  and  upon  the  de^^truc^ive  or  degenerative  c-hun){» 
which  occur  in  the  membraiia  tymjMni.  If  the  myringitis  i*  due  to  a 
severe  injur)',  or  if  fatty  degeneration  anrl  cidcareou.s  depnsii.s  a.tv  in  dw 
Nuh-stiinivs  of  [he  niemhrana  tympiiiii.  the  prognosis  is  less  favunibli-  diMn 
when  the  case  is  simple  in  origin  and  of  -slight  severity.  On  the  orbtr 
hand,  if  perforation  t^kes  place  and  chronir  .sup|>timttve  oUlia  medb 
sufKTvenes,  the  prognosis  is  still  more  unfavorable. 

Treatment.— 'J'he  treatment  is  (n)  gi'nenil.  {h)  ItK-al.  and  (e)  surgicni. 
The  geiiend  treatment  should  t-onsist  in  ihe  ndmini-slralinn  of  ionic*, 
the  inclides,  and  I'od-liver  oil  if  the  patient  is  suhjecl  lo  any  dyscTMa; 
.saline  ciilharLics  should  also  l>e  administered.  The  local  trratisenl 
should  consist  of  the  application  of  natural  or  artificial  leeches  to  the 
ma.>«(oid  prcK'css.  lo  increase  the  hyperemia  anil  leukiKTytosis.  /.  r..  proniuir 
the  reHclion  of  inn«itnuatioii,  'I'he  instillation  of  soiulioii.t  of  txxraine 
are  advised,  but  are  of  doubtful  utility  unless  used  in  the  followii^ 
combination : 

Q.     CuiMiifiv  hyilnirhlnraliai 
M»ritUi»l  i>rj-«i,iil», 

Oirliulii-  ot'iJ  i^T>nt«I« U     St'Mv 

Si'ii. — Otin  or  Ivif  ilropa  in  tlw  tunihw  of  tha  bhiIKot]' ■nmi'ia  will  nJivv*  IIm  |Miia  in  finn 
five  to  fifiMii  mJiiuUo. 

ft 

Tiie  parts  are  at  the  liame  time  anesthetized  and  prepared  for  the 
opening  of  the  abscass  in  the  metnbrana  tiiTiipani  if  it  is  prescni.  Tlt^ 
remedy  should  lie  usctJ  with  some  caution,  as  It  is  likely  to  lie  al>s«irt(Ml 
ill  "ullieienl  (|uautily  to  cause  toxic  symptoms.  The  in.stitlat)<>n  of  alcvliul 
into  the  meatus  dilutes  the  solutioti  and  fueilitatc^s  iis  removal  if  it  should 
become  necessary. 

The  nurg{ral  Irrotmcnt  nhouM  consist  in  the  inci.sinn  nf  die  outer  or 
dermic  layer  of  ihe  mcmbrana  tympani.  In  casi-s  which  are  coniplii-alwl 
by  abscess,  care  should  be  excroistYl  to  avoid  pi-rforating  the  inner  Uver. 
as  infection  might  thus  be  curried  to  the  middle  ear.  (Jniber  n-nm 
mends  making  incisions  in  the  osseous  portions  of  the  auditory  tneati 
near  the  membrana  tympani.  The  incisions  should  he  about  j^  inch  Ic 
and  parallel  witli  the  circumfcrencf  of  the  drumhead,  -so  as  to  inci 
tlic  arterial  branches  at  iis  circumference.  The  incisions  proioole  tite 
reaetiou  of  inHammation  anil  favor  re-solution. 

After  the  ahntemcnl  of  the  acute  stage  a  serous  dischai^  in  gil 
off  from  the  membrana  tympani  and  die  painful  symptoni-s  std»^il^^- 
The  car  .4iould  now  1h'  irrigate*!  widi  a  warm  l«ric  acid  solution.  dri«>l. 
anil  ihc  mentu-s  closed  with  absorl>ent  codon. 

'I'be  (.-avuia  tympani  (^middle  car)  may  be  inflated  by  the  PoliUrr 
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method;  the  cliagnostio  Itilie  :sliuulcl  l>e  ustsi  to  determine  if  a  perForHtioii 
Ls  pn-setil.  The  inembnLim  lyinpunt  should  also  be  itispet'ted  for  ihe 
same  purpose.  If  a  perforation  is  prej»etil,  the  tiiagiiostic  tulje  i'otive\'s 
to  the  examiner's  ear  the  whistlinjt  sound  rharaeieristic  of  a  perforation. 
'ITie  menibritna  tipiupani  may  be  so  .swollen  that  the  perforation  can- 
not he  -■«*cn.  The  <!i,'.ch»iTjc  of  pns  into  the  meatus  is  another  inrliralion 
of  ilie  [iresi-riee  of  a  jMTforatioij.  This  i.s  n-ndenil  all  ihe  cnorc  pn>l»- 
alile  if  the  discharge  contains  .strings  of  inueus.  Tlie  pre.sentr  of  a  pcr- 
fonttion  and  chronie  otitis  media  render  the  prognosis  more  serious. 


PERFORATION  OP  THE  MEMBRANA  TYMPAJfl;  ULCERATION  OP 
THE  DERMIC  LAYEK;  CHRONIC  MYRINGITIS;  CHRONIC 
INFLAMMATION  OF  THE  DRUMHEAD 

Etiology.— The  cjiuse^  leading  to  perforation  of  the  metnbmna  tympani 
may  Ix*  either  t'siernal  or  ifrtcrnal.  One  of  the  external  eau.se>  is  Mcule 
luyringilis,  with  loi-nl  fally  flegi-ncraiion  mid  Mibstipient  sloughing  of  the 
substance  of  iJie  driiniliead.  tite  ilrji;enerative  process  bt^inninp  with  the 
oiHer  layer  nnil  extendinfi  inward,  .\nother  external  sourre  i.s  .actite 
deriiiutili.s  of  (he  eAlenud  niciitus,  Tliis  may  extend  to  ihedrinnlieiid  utid 
result  in  the  same  degenerative  and  perforative  procc.s.'*e.s.  In  man^r 
instance.s  the  fatty  degeneration  is  Tiot  followed  by  perforation,  but 
calcareous  changes  occur  iu-slead. 

In  -HOioe  ca.ses  the  dotniftive  proccvs  is  limited  to  a  simple  idcerntion 
of  the  ilerniie  layer,  wliicii  uiiiy  jip[»'ar  as  a  simple  ciri*nnis(TilMHl  rough- 
ness of  the  surfacv  or  a.-*  a  redderted  area  ^vhe^e  the  epidermis  is  removed. 

The  iiifmial  causes  of  [xrforation  or  chronic  inHatnniation  are  either 
the  iieule  catarrhal  or  the  acute  .-np]HJrative  forms  of  otitis  tnifliu.  The 
mucous  layer  of  the  dnmihend  tirsr  iinderj^oes  the  ulcerative  jiroccss, 
and  the  fibrou.s  and  dermic  layer.s  are  involveil  at  suliM!(|ueni  periods. 
'ITie  memhnnia  t_>^npani  may  long  remain  the  .scat  of  clironic  inHanima- 
tion,  liecaii.se  the  IiIikhIvcsscIs  are  injected  and  radiate  from  the  margins 
of  (he  ulceration  or  perforation. 

Symptoms.-  If  the  lesion  is  simple— a  sniHTficial  rh'nitie  idcer^ — the 
syuipluiiit  are  .^light.  and  tinnitus  and  a  mixlerale  dLsturljunee  of  hearing 
are  present.  If  the  ulcer  i.s  phlegm onou.'s  in  tj-pe,  pain  and  increa.sea 
dealiie.s.s  re.sull.  The  sccretioii.s  and  the  exfoliation  of  citidermis  form 
cru.sLs  on  the  surfatT  of  the  mcmhratiti  l\inpani,  which  obscure  the 
real  le.sion.     (iranuliilions  may  spring  from  the  bottom  of  (he  ulcer. 

In  those  cases  in  which  thei-e  \a  ijerforatioii,  the  tinnitus  and  lhed*af- 
nes.s  are  great.  If  the  middlen'ar  cavity  is  not  primarily  infected,  it 
becomes  mj  llii-ough  the  [RTfnralion.  Pus  i.s  discfiarged  through  the 
o|K-ni]ig  into  the  external  auditory  meatus.  If  the  ear  is  intlatetJ  by 
the  Valsalva,  the  PolitKer,  or  the  catheter  method,  a  whi-stling  nuise 
may  Ije  heard  ihrotigh  the  diagnostic  tube.  !n.spection.  after  removal 
of  the  debri.s  from  the  nudilory  mealu.N.  iisimUy  reveal.'^  the  perforati<in. 
It  is  often  oval,  though  it  mav  Ik-  round,  peai^  or  ktdnev-shapcfl.  Its 
44 


Digitized  by 


.oogle 


600 


THE  EAR 


location  gcncrallv  indicates  the  focal  centi*  involved  niihin  ihe  tniddle 

ear  m-  rlie  HtiTAsorv  niiLsloid  i«viti'C.s. 

Course.  —The  duration  of  chronic  inflatnmaliun  of  the  inenibrana 
tyiiipaiii,  with  or  without  perforation.  Is  usually  quite  prolorif^.  The 
dcnnic  \»yvv  often  undtTRoes  repeated  or  continuous  des((uniiiation,  or 
iht-rc  may  he  f(K'i  of  fatty  dejteneraltim  with  calciireoiis  de[iosit.s.  In 
some  case,-;  there  is  an  almphic  prot-ew;  which  remlers  the  tiieiiihraiK! 
thtn  and  parchment- 1  ike.  and  its  fnnction  is  thereby  impaired.  In  siiill 
other  tases" of  extenial  origin  perforation  mtturs,  atid  is  followed  by  infef- 
tlon  and  ^iippnrHtion  wltliln  the  middle  ear.  Thi.s  may  eonttnue  indi-li- 
uitely.  or  until  ulreralioii  and  neerosis  of  the  Injny  walls  of  die  niidiilf 
ear  and  the  pneuniatie  space-s  of  the  nia.stoid  proi-ess  (K-cur. 

Treatment. — In  tho.sr  chjm-s  in  which  there  In  an  active  de.s4|uaiiuttion 
or  dermic  iilecration,  the  cni-sLs  -should  Ije  .softened  with  a  warn)  so'iition 
of  bicarUiTiate  of  *(xla,  and  then  removed  by  s_>Tinginj;  wiih  a  warm 
solution  of  boric  acid.  The  author's  experience  hiis  justified  the  local 
application  of  10  gr.  solution  of  the  nitrale  of  silver  or  of  the  compound 
tiaclurc  of  Ijcnzoln.  The  nitrate  of  silver  .stimulates  healthy  jifniniilation 
and  re^neration.  and  the  compound  tincture  of  benzoin  i.s  u.striiigt-ni 
and  stimillafr-'i  the  priH-ess  of  repair. 

If  ixtrforattcin  luus  taken  place  and  the  eravuin  tyiiipaiii  i.s  not  yet 
infected,  aii  endeavor  ihould  be  made  to  brin^  about  regeneration  of  ihe 
rneiiibraria  t%7npanl,  and  thus  close  the  perforation.  This  may  be  done 
by  luaintatniiij;  the  extermd  auditory  meatuK  and  the  meinbraua  timpani 
in  an  a,seplir  condition,  and  by  itmkirij^  stimulating  appIie»tion:»  to  (he 
tnargins  of  the  pert'oratiun.s,  with  the  view  of  pronioliiij^  granulation 
until  the  opening  i.s  completely  filled  in.  Various  drugs  and  profcdurrs 
have  Im'CII  employed  for  this  piirjHJsi',  the  Ix'-st  one  Iw-ing  the  local  appli- 
cation of  a  20  [jer  cent,  solution  of  trichloracetic  acid. 

For  the  treatment  of  the  middle  ear  complications  see  Suppiirativr 
Disease!)  of  tliu  ^liddle  t)ar. 


INCISION  OF  T^  MEMBRASA  TTMPANI 
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This  mctluxi  r>f  Ireatinent  i.s  initning  into  vogue  more  than  formerly,  as 
dinical  cxixTlcncc  ha.s  demonstrated  that  when  it  is  done  at  the  prnj^ter 
time  an  acute  jnHammation  of  the  midiile  eair  i.s  aborted.  It.s  ctTccl-S 
are  due  to  the  promotion  of  the  r<'aetioti  of  inrtanu nation  and  the  facility 
with  which  the  drainage  of  the  tyiiifianie  ciivity  us  ucfotnplishvd.  'I'm 
presence  of  the  influmuuiiury  e.\udate  within  the  cavuni  tympani  is  m 
source  of  irritation  l^eeause  of  its  chemical  composition  and  on  accouot 
of  the  pressure  It  exerl.s  upon  the  .swollen  and  inHanie<l  miieons  membrane. 
It  is.  therefore,  im[>ortant  that  free  drainagf-  be  established  at  a  ver\' 
early  perimi  in  the  course  of  the  dlseajte.  Formerly,  it  wils  rectmmiended 
(hat  simple  puncture  of  the  drumhead  \\e  made  for  this  pnrpoise.  Hovell 
a^lvocates  this  priH-cjJtin'.  The  aultior'.s  cMpcrience.  however,  has  shown 
that  such  ail  iucii^ion  iii  too  isiuall  and  that  a.  free  incislou  is  atleudnl  \if\ 
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tmmtHiiatP  and  better  rctnlta.  No  hnrni  cornc-s  from  free  incision  of  the 
meuibruna  tviiipaiii.  as  union  often  takes  plitce  hofore  il  is  desirable. 
Even  when  union  does  not  ocfiir  early,  only  a  verv  slight  auiouot  of  scar 
tissue  is  left  behind. 

The  operation  shuuld  not  Ix-  delHyi,-d  until  there  is  buij,'in;e  "f  'he 
membmna  (yrupani,  hut  should  ln'  uiiidertakeii  as  s<H>it  as  there  is  marked 
redness  aiid  thickeninf*.  If  the  incision  is  de- 
laye<l,  the  ineinhraiin  tynipani  may  he  so  swollen 
and  nil  that  (he  ouiMne  of  (he  niaUeus  eaiinol 
l»e  diatingu^■^he^^.  ami  liul^iny  of  the  ilnjinhead 
may  oeeur,  re.siiliiii^  in  .HTions  an{|  extensive 
patJiolciyieal  ehauj;e-v.  If  it  is  done  early,  the 
proffTCss  of  the  disease  is  ebecked  and  the  pr<»- 
cess  of  resolution  is  eslahlished.  The  inei^ilMl 
increases  the  hyperemia  and  Irnkneytasis,  and 
thns  mises  the  n-Ki-sinnee  of  die  tissue  and 
tles(roys  the  miero6rganisin.s. 

'I'he  mn.if  siiifah/i'  place  for  ike  hiclsion  is 
in  the  posterior  inferior  t|uadrant  (Fin.  3i)2>, 
a.s  this  is  generally  the  most  jieeessihh',  owin^r  to 
the  curvature  of  the  anterior  wall  of  the  external 
auditory  nieattis,  wliieh  oljsirnets  (he  view  of 
Uie  anterior  portion  of  die  inr'nilimiiit  tyniptmi. 

'I'he  I»est  instrument  for  the  pur|M),se  is  a  ciirvcj  bistoury  (V\g.  393). 
The  lanetvshape<l  or  the  pear-shajK-d  knives  ai-e  not  well  adapteil.  as 
they  are  made  for  simple  paracentesis.  The  point  of  llie  knife  should 
be  introduced  only  far  enough  to  penetrate  the  tiiieknes.s  of  the  menibrana 


Riiclrt  iiii-in)iriiiin  hiiiiHtni. 
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tympJini,  as  to  pas.s  it  deeper  nii^jht  suliject  the  inner  wall  of  the  eavum 
(ytn|>uni  to  injury.  It  should  Ik-  rfuiemljcred  that  the  dtAtance  from  the 
twter  (o  (he  inner  wall  is  only  ihout  |V  to  J  inch.  The  incision  should  he 
curved  or  V-shiiped  ('Fig.  ^iO-l").  to  allow  «  wi<]<-r  oj«*nitti;  between  the 
lips  of  ihe  incision,  and  shonlil  be  from  i  to  2  inch  in  length.  In  this 
way  free  dnitim^e  Is  established. 
Immediately  after  the  incision  a  bead  of  viscid  mucus  may  Ix*  seen 
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protruUiiiji  ihrnii^h  it.  The  contents  «f  ihf  tympanic  CHvity  «rf  noi 
(li.s<-li;ir^'tHj  lit  unci*  nnli*s.s  din-  an*  i*r  ii  fltiii)  tiiiiurf.  hikI  to  liHstcn  tht^ 
(li^'har^f.  a  M>liiliuii  cif  boric  acMl  or  bicarbonate  of  mkIh  liiav  l>f  drofipnl 
into  the  nuiitus  to  liciucf^-  it. 

Previous  lo  tlit  inci.'sioii  iht?  extfrOMl  auilitorv  nieaius  shuiild  IwctvaiL-*!! 
with  a  1  to  UKMl  solution  of  bicliloridc  of  mercury  tt>  rcncJcr  ihr  miin- 
linina  Iytii)xini  ami  the  auditory  uieutus  sterile.  Aiicstbe^ia  o(  ihe 
nicniHrnria  tyinpani  may  lie  ohiaimfl  by  <Irrt[»[iine  a  small  r^iiuntiiy  nf  a 
soliiliiMi  coiii|)o.sc[l  of  ci|niil  jiurLs  by  ItydnK-hUprule  of  iiH-aiitc.  mciithu). 
and  cartKilic  acid  into  ihe  audilnry  meatus.  In  fr«^>ni  fivt*  to  liruvti 
miuuies  complete  anestlie.sin  i-^  priNJuciiiJ,  and  the  jnci^^iun  niuy  he  msdr 
Willi  com  para  lively  little  or  no  pain.  Complete  absence  of  pain  U  mH 
always  obtaine*],  however.  ».s  it  shmild  tie  rv> 
membered  thai  the  parts  Lt>nti^ioii!i  fo  the 
membnitm  tynipaui  are  oftrn  itiflamrd  ami 
sensitive. 

Inniiedialcly  after  the  incision  the  auiliton 
tiicntiis  should  la-  dried  with  a  n_>lton-wiMiml 
;t[iplicalor  and  (hen  l(M>sely  nackcd  with  ^leril- 
i/ttl  gauze,  'I'lie  end  of  the  .strip  nf  jrutur 
.should  )h-  made  to  touch  the  inei.M.tJ  |K>rtiun  of 
the  dnimlieail.  while  the  rest  is  pinred  hn^^T 
in  the  meatus.  Il  shuuld  be  left  in  plain-  tiiitd 
it  becomes  snturuted  with  ihe  sccniion.\  wheti 
it  -should  Ir'  n'TUtivcfJ  and  a  frc-sh  one  intro- 
duced, l^uriii^  die  hrsl  two  wr  thr<v  d»y>  it 
imiv  l>e  necc^isary  to  pack  the  mcRta-^  two  or 
more  ttme.s  a  day.  The  puttent  thoiih)  he 
kept  in  \mh\  ihirinfr  ihis  lime,  a:*  niiK-li  iinire 
favorable  and  nipid  pro}^.ss  jiiny  l>r  made 
under  such  c-onditions.  .'\ftor  the  first  few  da*> 
it  i.s  not  neces-sary  to  dress  the  ineatits  .so  often, 
once  a  ilay  beriij;  <|uite  f.ufficieiit.  A  little 
later  every  other  day  will  lie  all  that  is  ncce*> 
.sary.  The  dre.s.sin^  should  be  discoii tinned  when  (he  di.schar^  tbniUfEh 
the  inci.sion  (■ea.se.s. 

.\ficr  the  incision  i.s  made,  all  applic«lion.s  of  .solutions  hy  means  «i 
the  syrinjie  are  to  l»e  stopped,  as  infection  may  lhcr*-by  lie  conve^f»J 
throu^Hi  rhe  o|M-ning  into  ihc  lynifuiiiic  iitvity.  When  iJie  nrnte  intUm- 
iiiation  liius  soniewhal  .sulxsided,  inflation  by  the  Polilzer  tiiethud  tlirouj^h 
(he  Kuslachian  catheter  shovild  Ix"  jHTfonnwi  to  facilitate  dniimi^. 

Sfmntan(iui/i  prrfurntian  of  llic  ilrandu*iid  may  take  placi-  in  the  eo«r>r 
of  the  di.se^■Lsc  from  softening  of  the  tissues  by  maceration  or  from  [ireA*- 
nrr  necnisis,  .\.*;  already  .state*!.  thi.s  .should  l»r  aiitieipuled,  if  possihlr. 
either  by  ia"*trnmcntal  perforation  of  the  drumhead  or  by  orw  or  iiMtrr 
of  the  reinediivs  which  have  Iieen  ns-oumi ended.  Shoulil  .s|KnHfinc<nti 
jH-rforation  mvur  the  Irealniefit  should  Ik-  .similar  to  tJuit  rcvoiuuiendcd 
after  inci-'iion  of  the  mcuibmna  lyuifiani. 


.siii.u'iTia  ■•  luiut.  ■■ii(T"'"l  ii>- 
ri*loTi  (.tiroiuh  iliv  nivnihtaoB 
trmili'iiii  f*^r  llic  pvjwuiillcn  lA 
InfliitntTiBlitry  fipi-friiim*.  Willi 
•uph  nn  JnniiiiiHi  llip  imwrior 
linn  i>  rurrcd  ifiAr  by  tlia 
m[«ti»ri*  Bf  JmlKitlril  ■•>'  ihe 
OiKlol  linp,  Uiii>  |ini\iilJnA 
frcr  ■HMC*  fur  'ImitiuKv.  A 
■intlJp  iitincliitr  ■■■  iiaiAiVn- 
(win  nn  -iIkiwii  t'y  tho  •]iort 
line  i*  iniulmiuBto  tiltU  (liuuM 
not  be  pmptiMil. 
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Paracenlesis  is  an  almost  nlisoletc  fiirm  of  incision, 
ayiM)iiyiiioiis  wifli  inc-isitiii.  TIh*  laiter  iiit'uiis  a  Iarj;er  and  more  e.\teii.siw 
opening  in  tlic  (Jriimlu-acl  thiin  i'*  impliiil  l>y  the  furmcr-  By  |Mira<Tntcsis 
is  icauit  a  mere  piiiirltirc  tlinm^li  (iic  iin-inhraiir  willi  u  ilmil)U'-f<ipiI 
or  spear-poiiiled  ktiifv.  What  follow^,  thi-rffore,  refers  to  some  form 
of  inri-sioii  and  not  to  a  mere  purielure  of  the  ciniiiihead. 

'I'he  (jencral  purposes  of  jiieisiuii  of  the  meiiibratia  lyuifiani  are:  {a)  To 
relieve  pain;  yd)  to  estahli-sh  flmiiiujje  for  excx-s-sive  .s4X'retion-s  (catarrliai 
Hn<l  Mippnrativt*;;  le)  to  oj>pn  llie  niiildle  ear  for  eertain  operalioiis; 
{(f)  to  reh'eve  inl^allll:l^Tinthtne  pressure;  (r)  to  allow  soiiiuJ  naves  to 
pwi'.-h  tlie  oval  and  mutid  windows:  and  (/)  In  proniotP  ilie  n-aelion  of 
influmniation. 

The  iittii nit  ions  for  iuvision,  as  briefly  aiillined  in  (he  preeedirig  para- 
graphs, may  \k  ampllHed  as  follows: 

1.  In  orilis  media  with  excessive  serrrlioii.  it  may  iK-aiiiie  m-ressary 
to  iiwJte  a  free  iiieision  In  prevent  pressure  neerosis  of  the  ilrumln-ad  atiil 
the  tympanic  tmicosn.  The  secretion  is  often  so  thick  and  tenacious  thai 
it  will  tiot  litsehar^e  thron^li  tlie  Knslaehian  IiiIk-.  Iteti-nlioii  also  cmises 
pain,  amJ  there  is  danger  of  decomptwilion  artd  infection.  The  ineisjon 
also  promotes  the  rea<-ti<>n  of  inllammation.  and  thus  favors  speedy 
resolution. 

The  opi-ralioti  should  not  Ih-  dclaved  until  pnmoiuieed  |wiin  develops, 
bulging  of  tlie  nienihniiii'  being  ample  jnsiiiicution  for  llie  pro(i*durt'. 
Should  pain  persist  without  lailgiiig,  the  incision  should  he  made,  as  il 
pnmiotes  the  reaction  of  inflammation  iind  thus  favors  n-sjiUition. 

2.  In  a<'iite  myringitis  abseess  fornialtons  may  iKx-ur  U-(ween  the 
layers  of  the  nu-nibnina  lynipani.  *t*hey  should  !«'  (jpeneil,  care  being 
taken  not  to  cut  die  inner  or  inueiais  layer  which  would  expose  the 
middle  vnr  to  the  dangers  of  infection  from  ihe  abscess. 

Pearly  gray  blisters  sonielinie.s  ap|)ear  on  ihe  nieiid)raiia  tym)>aiii. 
These  shonid  l>e  pricked,  for  if  left  tf»  disrhm:ge  sponlaneonnly  iliey 
pniloiig  die  ilangcr  of  infii-lioii. 

Intiutnmatiun  of  the  deejMT  layers  with  bulging  and  purplish  swelling 
sh(ndd  !»■  searlKed  to  relieve  the  pain  and  tension.  Incisions  thnmgh  llie 
enlirtr  thieknes.s  shoukl  not  la*  altem|>ted,  for  the  reasons  alreatly  sluteti. 

rj.  Tenotomy  of  the  Irnsor  tym[mni  nnis<^-Ie  is  sometimes  p«'rfornK-«] 
to  relieve  denifiie-ss  and  finnilus.  (See  Tenolniny  of  the  Tensor  TynijMiiii 
Musele.J  The  preliminary  step  in  the  opiTation  is  an  incision  of  the 
membrana  tyinpani. 

4.  //'  rfiruiiir  mfatrha!  •'litis  meititx.  a  thickened  membratjii  tyuipani 
from  h\-perplasia  with  obstnic-tion  of  the  Kiistaehian  tuU-  is  often  present. 
The  ninrfaetion  oF  the  air  within  the  tympanum  causes  the  retraetioii 
of  the  membrana  Ivmpanf  and  pressure  upon  ihe  lah\Tiiithine  fluid 
by  the  fiH}[  plate  of  the  s(apl^s.  The  driiiiihead  may  l«'  iiici.sed  as  a 
temporary  ineM.stire.  or  a  [Mtrlion  of  the  [Irutnhcad  nmy  Im*  renmved  with 
a  knife  or  cautery  to  aditiil  air  into  die  middle  ear  when  the  Kiislaehiaii 
tube  is  obstructed.  All  such  measures  have  met  with  but  partial  or 
tenij>orary  suceess,  the  opciiing  usually  dosing  within  a  few  days. 
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'Hie  relief  is  oflen  pronouticwl  while  the  perforation  remains 
but  ijtiicklji'  disjtppenrs  after  it  elnses. 

Maliierlje  hus  wriUen  exieiisivel^v  upon  what  he  terms  "  Evidcmcni  ti 
the  MoJiloid,"  wh(TeI>y  a  chnnncl  of  communicalimi  hetwpen  the  nm- 
panic  atitnim  ami  the  exienwl  iicotistir  meatus  xa  tf»tal>li .sited,  as  in  ibe 
mcatonia-itoid  operation,  which  permanentlv  overcomes  the  disturtnun 
due  to  the  elosure  at  tlie  Eusuiehiiin  tube. 

0.  fir.  aeutf  miarrhal  vtilis  media,  attended  with  pain,  bulfritig,  and 
innrked  inHammniory  infiltration,  inclusion  or  scarificfition  is  often  imU* 
euted  to  promote  the  reaction  of  iiiHomiuation  and  to  estAbli-'ih  drainnpe- 
If  there  is  persistent  pain,  with  or  without  hulginjj  of  the  inctubrsna 
tynipani.  ininsion  is  indiailed.  'V\w  ii'hef  which  foUows  may  lie  dne 
to  ihe  hemorrhage,  f(»r  in  many  fa^*es  there  is  no  diwharp.*  of  secrctiotL* 
for  several  hours,  thoujfh  it  is  more  prolmbly  due  to  die  prouiotiun  of 
the  reaction  of  tnHainmalion. 

When  there  is  a  livid,  'wj^jGiy  appearance  of  the  memhrane.  it  should  be 
freely  scarified,  liiiiiiinjf  the  incisions  to  tlie  outer  layer.  CircnrnM-rilirrl 
red  spots  sometimes  appear  in  the  course  of  the  disease,  which  xlmuliJ  \k 
o[>ctic<l  to  hasten  the  process  of  nwolution. 

'ITie  most  Ijulging  p<^)rtioii  of  the  inembrana  l\'lnpani  may  appear 
yellowiali  preen  in  color,  even  though  lliere  is  little  pus  in  the  sccretioti 
Free  inci.sion  should  i>e  made  to  establish  draina^^  and  to  relieve  ihr 
pressure  nccrasis  which  is  bt^nning  on  the  inner  surface  of  the  mem- 
brana  tympani. 

(i.  Acute  suppurativf  otitis  mrdia  afl'ortI.'«  the  must  et:»nuiioii  opportu- 
nity for  incision  of  the  nieinbrana  tympani.  although  it  is  often  poslf^miinj 
until  voltmtary  rupture  occurs.  The  presence  of  pus  within  the  middle- 
ear  cavity  when  tlic  tlmmhcad  is  still  intact  is  an  imperative  indicAtion 
for  incision.  It  is  not  nee<'.ssiiry  to  \Yait  for  pain  ami  bulging  of  the  nM-iu- 
brana  tympani;  in  fact,  it  is  culfxthlr  iwijIiynK-r  to  tlo  so,  as  every  htnif 
adds  Ui  the  destruction  of  tissire.  hinxe  ihr  nirmiiramt  f^ifiaiii  at  ourr 
when  the  preitencv  of  ptm  in  suffievUtl  in  thv  middk  car,  as  it  ts  of  tiic 
ftreatest  importance  to  promote  the  reaction  of  inflammation  to  conilat 
the  bacteria  and  their  toxins. 

The  pcrfnratinii  in  acute  suppuration  is  usnally  small,  bonce  it  should 
often  be  enlarged  by  nuliating  in<-isions  towanl  the  periphery  (Kig.  !ti>5». 

Persistent  pain  without  bulging  or  profuse  discharge  of  pus  is  an 
indication  of  retained  pus  within  the  aiitnim  and  mastoid  cells.  'Wiv 
inei-'^ion  in  these  cases  .should  include  (he  pars  Hm-cida  (Shrapiiell's 
membrane),  to  afford  a  direct  outlet  from  the  attic  and  to  incrctL^*  the 
reaction  of  inflatninalion. 

7.  Ailhe-ncr  jtrticvunvs  i»  the  middle  ear  sometimes  gives  rise  locondi- 
tions  which  can  be  more  or  less  relieveil  by  (tH-ising  the  mi'mbmna  t\n 
patii.  The  adhesive  process  may  interfere  with  the  vibralorj  action 
the  ossicles  without  the  foot  plate  of  the  stapes  being  aiik>'lo^.  ITic 
opening  in  the  drumhead  admits  sound  wavf.s  into  the  tympanum  wfari 
they  strike  the  foot  plale  of  the  stapes,  and  fairly  good  heuring  re<ult 
The  timiitus  which  is  asstK-iaied  with  the  deafness  is  also  relieved  lo: 
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exient.  As  it  is  not  prurticaljle  lo  tnHintHJti  tlie  opfiiing  for  any  con- 
sideral>lp  length  of  tiini-.  the  prfxedure  ha.--  alliui^t  falk-ii  into  disuse. 

Culcareoils  deposits  in  the  nieiiiUriiiiii  tyiiipiini  urc  often  fotiiid  associ- 
ated with  adhesive  processes.  They  act  a:s  forei^]  hodies  and  itupair 
till-  vihnitory  ruiictioii  of  the  inendirutia  tyiiiipaiii,  and  nn  opening,  as 
above  staled,  admits  sound  waves  directly  to  the  oval  window.  More- 
over, the  ee|iiililirinm  of  air  prt-ssure  is  thereby  established  and  tlie 
pressure  on  the  Inhyrintli  liy  llie  ossiele.'*  is  somewhat  lessened. 

'rhroufih  the  opening  it  is  sunietimes  jwMsihle  to  sevtT  adhesive  bands 
which  extend  from  the  malleus  and  ineits  to  the  walls  of  the  Iyiti]>flnum. 
While  the  benelicial  effects  thus  obtained  are  not  pennanenl.  lein- 
porary  relief  is  marked  and  exlrcntely  {Trfilifvin;(  to  the  pjitienl.  ^^hey 
are  inndi  (U'pre.s.sed  in  spirits,  ami  the  lentporary  respite  ailds  to  dieir 
happiness.  It  .should  \yc  frankly  explaine<i  that  the  benefirial  result  will 
ill  all  probability  not  be  piTinanetil. 


V\n.  n«5 


ghowinf  two  peffOTBliini  tyl  xXw  luwuhriiiiii  lyiuiijiin  imil  lliir  it\cinaat  for  ladHluUnc  draiiuct 
^ihroiUth  then).    Tlw  inoUimiB  nliould  axtMid  aX  nn  tiiiicli-  lu  t.lip  iiku  ol  i.bc  perfMBUon  to  «•  to  foTDi 
■OvmUd  HafM  irliMili  may  be  [iijabad  «riik  by  tlio  w^crnliitm. 

R.  Atrophy  ami  relaxalicm  of  the  niembraiia  tvinfmni  from  too  fre- 
quent inflation  nr  other  caases  may  l>e  improved  by  tifjht  scariJi(atif)n 
with  a  sliar|)-[H)iii[(tl  bi.stonry.  Only  the  outer  and  itie  middle  layer 
^loutd  be  c-ut  throu^di.  In  this  way  the  scar  ti.->sue  and  Utaxj  supply  mil 
be  inereasfd.  and  the  tension  and  tone  of  the  membrane  rai-scd,  with 
bejietit  to  tlie  hrariug. 

fl.  Exploration  of  the  middle  ear  and  the  attic  .sometimes  becomes 
neeessar)'  In  ehronie  suppuration.  Tlii.s  is  lavst  done  when  the  opening 
in  the  menibrana  tymjiatii  is  hij^'h,  as  the  roof  or  tegiuen  ia  usually 
ne<'n»si'd.  If.  ihen-fnii',  the  |M-rfonilioTi  is  small  or  in  the  lower  portion 
of  the  ilrundiead,  it  may  Ik-  necessary  to  extend  it  by  itici.sion  in  an 
Upwarrj  direction.  This  operation  allows  a  small  eur^-ed  ear  probe  to  be 
iritrociueed  into  the  attie  for  uxploratory  purposes. 

pTtliininarif  examniatiou  of  the  function  of  hearing  .should  be  made 
efore  incising  or  renuivinga  portion  of  the  drumhead  to  t(n|^^n•c  hearing 
adhesive  proces.se.*^  of  the  niiddtr  ear.  I'niess  bone  eomlnetion  for 
the  watch  and  the  Vp  513  v.,  fork  is  giWHl.  but  slight  improvement  will 
follow  (he  operation.    Loweiwd  bone  couduction  is  u&ually  signitit^nt  of 
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Iiibvnnthiiie  disease,  hence  inci&ion  of  the  membraim  ivinpani  wit)  br 
of  no  valtH'. 

'V\w  inidiJIeand  the  lower  portion  i)f  iIil-  |Hwtmor  liulf  of  thf  lurmbmiti 
lyinpaiii  in  less  sensilive  ihan  the  upper  parlion.  the  >en,titiveiie^-«  ginju- 
aily  iii(Teu,sin/;  as  the  ii]>[H-r  huii(  is  Hpproucheii.  H)ak(.>  \»\i.rs  udvintif^ 
of  this  fact  aiid  piim-(iire»  the  niembraiK'  in  iLt  least  aeii»itive  ansi,  tli«:n 
applies  cocaine  to  the  f_'iit  surfuees.  wulLs  h  few  minilles,  and  extends  thr 
incision  slij^htly  upward,  applies  more  cocaine,  and  so  coiitiuues  untd 
ihf  incision  is  rxfcndcd  the  HcsirrtJ  length. 

He  al.su  riMHjiriniends  llie  injec-Cion  uf  a  2  per  cent,  solutinii  of  (tK-aiiw 
through  the  Ku:itachian  catheter  into  the  middle  ear,  as  a  means  <jf  prv- 
diH'iii^  atie.sthe.sia  of  the  nieni)>rn)iu  tv^nparii  in  midille-f-ar  o[M*riilinn>. 

Dtipiiy  reeunLnieiKLs  the  fdluwiii^  mixture  us  a  reliable  local  u(H->litt'(i(; 
in  eatiirutn  and  middle-car  of«'rations: 


I).--Aniiiiie  oil. 

Alcnhul         ......,,. 

Cwiilriv  hydrcxJilornto 

8U.  — Hriip  iiiiu  ilip  iiieiiiiw  unti  mi4liUa  nor. 


U 


3i 
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This  mixture  does  not  always  pr^Hhice  IochI  ancsihcsia.  In  a  number 
of  the  author's  cases  it  ha.s  fuiltHJ.  iiotalily  in  aural  jiolypi. 

More  or  less  cynno.si.s  occa.sionally  attends  its  use,  hent-e  it  should  br 
apijliirfi   with  caution. 

The  fullou-tiiji;  mixture  is  more  reliable  and  loss  dnn^^erous: 

If. — t'dcai iir  liyilnirlildrnlf, 

Ufliilhiil  pry*liil>i. 

Cnrbnlin  (iPtti  rryM.ils .      .     U     Si — M. 

Sill.  -Driip  iiitii  Ihr  iiivutiM  iir  (iiiilillr  luir.  ami  In  Imvnly  ininutaa  Bnartluatk  (■  eoM^klit 

Tlic  ahNoq)tion  is  greatly  faeililaled  by  first  maceratinf;  the  drum- 
head with  the  peroxide  of  hydrr>j^n. 

Methods  of  Operating.— The  eJectnHiuitery  may  Ik-  n.sed  in  iulhesiw 
rion-inl!Hiiunalury  t«>e>.  The  ojM'Tiinj;  thus  made  reiriaina  lonpT  than 
one  made  with  a  kMif<-.    The  points  to  \v  oiKterved  are  the  following: 

(u)  l're)iiiiin»ry  joi-al  anesthesia  .sbovild  he  prwhiewl  hy  the  injertinn 
of  ihe  aliovi-  forniiila  or  a  2  per  cent,  .solution  nf  cocaine  into  the  uiidiilr 
cur  thrnui;h  a  Kuslarhiaii  catheter. 

(i)  The  electrtxie  .should  Iw  a  simple  .srmight.  |>ointed  one  with  ibr 
shank  .so  hent  that  the  electrode  handle  and  the  hatKl  nf  the  oprrainr 
do  not  ob-*truct  the  view. 

(c)  The  current  stioulil  !«•  snfTu'ient  to  in<<tant)y  raise  the  poini  to 
H,  hri^'ht-red  lieat.  If  the  plaliiiuni  point  lieaUs  tiH>  slowly  the  aiijaceiil 
parts  may  be  injured  by  the  radiation  of  heat.  The  prewure  exerted  hr 
the  electrode  should  hv  .slifrht  to  avoid  the  danffcr  of  injuring  the  miicoui 
membrane  of  the  inner  tnnpanir  wall. 

{d)  riiiiiaet  should  be  made  with  the  dnnnhend  liefore  the  etertrif 
current  is  turned  on. 

(e)  LIsuiU  time  of  heat  conlaet.  one  .setrond. 
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Incisioo  with  a  Lancet.  Prcffri-tK-f  .sliiiiild  U*  given  Lo  Hai-tiiian's 
curvt-d  laiicfl.  llie  .sjx'ar-{>t>irilf«l  iiiatruiiiciils  formerly  used  Iwiiig  of 
little  value  except  for  simple  j)unelure. 

The  most  favorable  or  available  lot-uliori  for  incision  in  adiill.s  is  the 
posterior  hulf  nf  the  driiriilw.'ad  (Fig.  •V.)2).  In  ehiklreti  ihe  external 
iiieatiLs  is  shallow  and  .straight,  so  that  ull  portioDs  (^  thedniinlu-ud  are 
accessible. 

Fiu.  396  Fia.  397 


KhootloK  n  lane.  cUrveil  iricHtun  nf  ihe  m«m-  ind'^oti  (or  -•' 

hratin  t)-tn|iiini  rit«iiilinit  intu  Ihr  kIiimtiot  wnll  (liwliiiipilinl  uti  n 

of    ihi"    mimtua   (whiip  lirip*.      An   iharv  in   a  •hoiil'l  '••   •■■f:-' 

t>lrxilB  al   hXoodvtaaeht  iixouriil   tlie  marain   erf  t'^n    i":it"        'li'' 

til*   mnmlimnn   t>-ini>nm.    ■m>t«r   iMU'Vicui    of  hiokt^ia.  tuul  tlin 

liilliiininniiiMi    n    |>ii»tiiiH-<l    liy   wxlandinK    ik*  wimlow.     lliia  opor 
inrii>ioig  ihroUKli  <t,  lionet  ihe  lnipr«>venient  of 
Uin  iiillnniniiition  it  itwirr  {irMiipt  thi»>  in  4iir>|)liT 

ini^uuiDn  at  itir  inBUitiriui*.     I2te  Keiiii-tiuri  uf 
tnnBrnmutlon.) 

Fill.  398 


i>(-  ii  ■  [..iiLV,  nhowiriit  the  in  ell- 

I  .'' I'hr  iljiijriliu*  muscle 

I   111  |>ri'<r'<l   llip  iliFiIrwiiliriii  of 

I  'I '  II'  I  u>4  lUMK  liiil    uriirulatlon 

I.1..I1C-   rriTiiii-iil  frnni  llip  ovnl 


iiirMy  jiiHliriiible. 


lV* 


ShcMVUl  an  inOMiaii  thiuuich  tl»  iiwIrri'H  (ul'l  ol  the  menilinmia  tynipsni  Ui  wlwi*  Um 
tvnw'iii  lit  th«  riirititirHDF  in  mltieui  e  iiruiww*. 

Other  thinjjs  being  eqtmt.  the  most  bul|!;iii);  portion  (Huid  Wing  present) 
should  be  itK'ist*d,  liecuu.se  it  is  the  point  of  least  resistance  and  liecause 
(he  parts  arc  not  so  sensitive  in  thi.s  area.  If  the  bnlffinj^  i,s  pnHionticcd, 
tlic  incision  can  often  In-  tiiade  without  the  use  of  »  Ick-uI  anesthetic-. 

llie  length,  <[irection.  and  eharacter  nf  the  iiifisiou  slionlcl  depend  upon 
the  purpose  fnr  which  it  is  luiidc.  If  It  is  done  lo  c-stalilish  free  draiuaije, 
it  shciuld  Im*  long  and  curveil.  or  angular  (Fig.  .'jyO).  If  it  Ls  to  expose  the 
contents  »if  the  midflle  car.  as  for  operations  upon  adhesive  Imiids  and 
upon  tlie  stapes,  the  V-iudsiou  reeotuiuended  by  Uluke  (,Fig.  3U7)  should 
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he  niade.  If  it  is  for  the  purpose  of  adralttini;  air  to  the  middle  ear,  a 
round  or  triangtibir  opening  may  Iw  rnade.  The  t-aiitery  is  well  adapted 
for  this  pnrjKxse.  If  it  is  done  preliuiinary  to  litnoloiny  of  the  (endon  of 
the  tensor  i\Tnpani,  or  for  plicotomy,  a  short,  straight  incision  (Pig.  398) 
is  ail  that  is  mtf-sHary. 

Postoperative  Oonaiderations. — (a)  Wien  tlie  incision  is  made  to 
evaruute  niueus  or  miicopii-s.  a  pulsation  snichronous  with  •rw-allowing 
and  artieiilalion  mil  o<x:ur  at  the  point  of  Jneision.  Fus  and  luueas 
rarely  ap(>rjir  imnn-diiitely  iiflcr  the  inrision.  This  is  c|uite  dist-onrerting 
to  the  inexpeririinHl  uitri.sl,  as  he  may  have  uinvittitigly  j>ronii.sed  an 
immeiiiatc  evaeuation  of  the  secretions,  A  tittle  experienee,  however,  will 
teacli  him  that  on  aceoiiiil  of  the  thick  and  mlhesive  ehanteter  of  the 
secretions,  they  will  usually  rt^uire  several  hours  to  appear.  The  ex- 
pulsion of  the  seeretions  ran  Im*  hastens!  by  inslilling  a  warm  sohitioii 
of  hicartKJiiate  of  soda  into  the  middle  ear.  'ITie  soda  overctnue;.  the 
adhesive  property  of  the  mucus  and  facilitates  its  discharge.  Some- 
times the  niueiis  is  .-io  thick  and  (enaeious  (hut  it  can  Ih*  seized  with 
forceps  and  removed.  It  may  al-io  l)e  removed  by  suction  with  die 
Delstanehe  ma.-i.sfiir. 

(b)  Ciosun.-  of  the  incision  in  iion-suppuratlve  cases  usually  occurs  in 
from  one  to  three  days.  In  suppurative  rases  it  may  remain  open  a  few- 
days  or  indefinitely. 

(c)  'l"hc  drr-fxing  should  eonsi.st  of  a  .strip  of  sterilized  pitiKe  placed 
loosely  in  the  nieuliis,  hut  touching  the  di-ninhead.  [f  the  di.schar^e  is 
profuse,  a  pad  of  gauze  may  be  placed  over  the  auricle  ami  held  in 
position  by  a  bandage.  The  meatus  and  the  auricle  should  first  !>e 
cleansed  with  it  1  to  ^iUUU  bicliluride  solution  before  introducing  the 
gauze  dressings. 
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CHAPTER    XXXIX 

DISEASES  OP  TtlE  EUSTACHIAN  'IX'BES 

TEE  RELATIONSHIP  OF  THE  EUSTAOHIAlf  TUBES  TO  HEABINO 
AND  MIDDLE-EAR  DISEASES 

TiiK  Kiistachian  i»\-^  is  the  chief  source  of  communication  between 
the  epiijharynx  mid  the  iiiidiile  ear.  'I'hrough  it  the  tympanic  tuvity 
is  ventilated  and  the  normal  teasion  of  tlie  drumhead  and  the  ossieular 
chain  is  maintained,  therein'  raeililntin^  the  transmission  of  sound 
waves  to  the  internal  ear.  The  pharyngeal  end  of  tlie  tuL)e  is  siipporteii 
by  cartilage,  while  the  tympanic  end  has  an  osseous  framework.  At 
the  union  of  the  cartilaginous  and  the  as.<«eou.s  ponioiiK  the  iuIh-  l>ecome.s 
narrow,  forming  what  is  known  as  the  isthmus.  The  throat  end  is 
subjeet  to  the  diseased  pnK-exses  jxTuIiar  io  tlie  epipharynx,  while  the 
tympanic  end  is  alTwted  by  the  changes  peculiar  to  die  tympanic  cavity. 
In  other  words,  the  throat  end  is  subjeet  to  pjtinounced  catarrhal  and 
suppurative  iidlammations  and  to  hypertrophy  of  the  lymphoid  ti.ssue  in 
its  mucous  memiiruiie,  amJ  t3ie  lympjinic  end  to  calarrhal  nnil  iidhesive 
changes  in  ad<ltlioti  m  ihc  suppurative  pHK-ess.  The  mJbi-sive  process 
U,  therefore,  chielly  found  in  the  less  acccAsible  portion  of  iJie  tulie — 
namely,  Iwyoiid  the  isthmus,  and  eonse<|uently  difficult  to  reach  with 
electrolytic  bougies,  or  those  ased  for  tJie  purposes  of  .siuiple  dila- 
tation. 

'llie  relationship  of  the  KiLstachian  tulie  to  the  diseases  of  the  tympanic 
cavity  i.s  twofold,  namely:  (a)  OKstriKtion  of  it-s  lumen  by  ealari+ial 
congestion,  hypertrophy,  cicatrietal  coniraetion,  and  nnimuK  plugs;  and 
(h)  as  an  avenue  through  which  infective  material  may  gain  entrance 
to  the  n)iddle  ear.  'I'he  obstructive  lesions  or  Hiruniulalieins  prevent  the 
proper  ventilation  of  the  Ijinpanie  cavity,  and  the  contained  air  becomes 
rarefied  through  the  gradual  absorption  of  the  oxygen,  thus  causing 
retiuctton  of  the  drum  membrane  and  engur^'ment  of  tlie  bloodve^uela 
of  the  nuicous  membrane. 

'I'be  retraction  of  ihe  ilriimhead  increa.ses  the  tension  of  the  ossicular 
chain,  and  Interferes  with  die  normal  transmission  of  sound  waves  to 
the  lahyrinih.  Tinnitus  and  deafness  lluis  re.still.  'Ilie  obstruction  to 
drainage  louers  the  resistance  of  the  tissues  and  predispases  lo  infection 
and  inHammation. 

Infeetiou.s  material  may  gain  entrance  into  the  middle  ear  during 
acta  of  j-awning,  coughing,  sneezing,  or  swallowing.  The  lul>e  is  lined 
with  Hliatcf)  columnar  epithelium,  having  a  wave-like  motion  toward 
the  pharyngeal  orifice.    In  the  healthy  state  bac-tcria  rarelv  travel  toward 
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the  iiiHlflle  ear  an  the  mucosa.  If,  however,  ihe  catarrhal  inflamnuti'in 
of  the  lining  menibraneof  ihe  tube  is  severe  or  prolonged,  (he  epiib»-(iuni 
m«_v  lose  it-"!  t-ilia,  anri  iillnw  gi-rms  to  reach  (he  middle  car  wilhoiit  the 
UiIk-  boirig  ojH'ned  by  the  act-s  of  coiijfhiiig  and  .sn«-/inp. 

Titbal  tous'iL*.  or  hifpcrtroph^  of  the  Iraiphoid  tissue  in  the  inurouj 
membrane  of  the  cartilii^noti5  portion  of  the  tul>e.  is  atiollier  |Kio.sil4r 
soun-e  of  ol)>!inirlion.  A  study  of  ilu-  hiNtology  of  thus  structure  sbons 
lymphoid  tissue  to  be  present  in  eonsiilerable  (luunliiy.  and  it  is  more 
than  prolmble  thai  hypertrophy  of  this  tissue  is  often  res|>onsible  fur 
tubal  an<l  mi(]dlc-<-jir  disturhancus  heretofore  ascribed  to  catarriuU  oc 
other  diseases. 


TUBAL  CATARSH;  CATARRHAL  HfFLAMMATION  OF  THS 
EUSTACHIAN    TUBE;   SALPINGITIS 

Etiology. — Owing  to  the  intimntc  .anBtoniic«l  ronnrction  of 
ituiemis  inenibraiii*  of  the  Kustai-hiaii  iul»e.s  with  thai  nf  the  epipliarv; 
it  is  easy  to  undiTsiand  why  tliey  are  u^^ually  iiivolvetl  in  the  courw 
of  an  iLttack  of  epipharyngeal  inflammation.  If  the  epi pharyngitis  is 
chronic  in  chariicter,  the  tulMil  dLsease  is  likewise  chronic.  While  tubal 
cntiirrh  is  usually  seconilary  to  a  Hko  priM-css  In  ihe  epiphiirynx,  it  i> 
not  always  .so,  especially  in  children.  In  young  children  the  plmryr^iral 
orifice  is  narrow  and  i-s  ejusily  ohstnicted  by  the  secretion  aixl  foreign 
mutter.  Kor  this  rciison  local  inHaniniation  may  occtir  in  the  tut 
iiiile[M,'iuk'rU  of  the  epipliHrynx. 

.\denoid  growths  are  often  associaic<l  with  a  chronic  epipharynpltl 
which  e.\ten<ls  by  coniliniily  to  tissue  of  the  (ulies.     'ITic  ntlt-niHd-s 
not  often  afford  a  ni(x'hantcal  obstruction  to  the  patencv  t>f  the  tut 
U.S  they  gn>w  fnmi  flu*  |«)s(erior  and  siijM'rior  walls  of  the  epipharr 
and.  tlierefore,  d<.>  not  involve  the  i-^ions  of  the  Eustachian  orihcts 
tlic  lateral  walls.    In  some  instances,  however,  they  overlap  the  mout 
of  the  tnl>es  an<l  thus  obMlruct  them.    Tnlwrculosis  may  be  assoriut 
with  adenoid  growths  and  predispose  to  tubal  infiammattnn. 

Thomas  II.  IJnink  first,  and  later  W.  S.  IJryanl.  called  attention  to' 
the  ppf-sencf  of  grHniilation  tissue  an<l  adhesive  Iwinds  in  UosfimiullerV 
fos.s)e,  elainiing  that  (heir  removal  with  the  finger  introHtu-nl  thi 
the  mouth,  or  with  a  straight  curette  through  the  nose,  relieve*!  lul 
catarrh  and  dt-afness,      Iiitlccd.  this  opinion  is  attracting  considenil 
aUenlion,  as  the  rt-inoval  of  these  l>ands  have  in  nuniertjus  i'a.'>e.<i  tHrn 
followed  by  great  improvement.     The  adhesive  liands  are  frc«|Uently 
present  and  should  be  searched  for  more  frec|uently  than   boa 
cnstonittrv. 

Pathology. — (^ongesiinn  and  round-cell  infiltration  eharacterijrc  ll 
early  anti  acute  stages  of  the  disease.     At  a  later  periml  die  epithelial 
covering  Ijcconic^s   cliickeru'd,   ami   fibrous   tissue   is  de|Misitcd   in   tl 
subepithelial  layers.     Hypertrophy  of  the  mucous  membrane 
when  the  inHammntion  continues  for  a  long  time.    If  the  inflammati< 
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is  .were  or  prnlon^I,  the  cilia  are  oxrolint<xl,  leaving  (ho  mrmbrane 
dfiiinlwl  ill  place.s.  The  catarrhal  iiifliniinmlioii  may  pxleinl  lo  (he 
middle  ear.  nhhouph  it  has  a  rendency  to  limit  it.self  to  the  pharyngeal 
or  cartilHfjiiiuiis  jHiriitm  of  the  (tilw. 

Symptoms. — Tht-  .tui'jwtivf  symptoms  are  a  feeling  of  fuhiess  in 
the  ears,  whieh  may  l>e  eotistant  or  iiiternifttet)t.  atx-ompuiiie^i  hy  sul>- 
jtilive  iioi.st's  and  d*-afiiess.  Fain  i.>  nut  usually  scvtre.  althoiijfh  it 
may  he  if  the  itifliiiiimatioii  i.s  prtinoiineed.  If  there  Is  marked  n-traction 
of  the  (Iniiiihead,  p'ddiness  and  nausea  may  l>e  coniptaineil  uf.  'Hie 
seii.sc  of  defifiiess  is  nften  out  of  pnjpitrtioii  lo  the  aHunI  deafness  'ITie 
pjilienLs  apply  for  relief  with  tin*  .sDitenietit  thai  the  e.xtertiitl  canal  is 
filleil  with  (-ertimen.  lluriiif  niasliration  and  >walhmiiig.  thev  often 
ex[«Tienee  marked,  tliouf^h  brief,  relief  from  the  svmptoni.s.  This  is 
explained  liy  the  ineidetital,  but  incomplete,  veiitilalioti  uf  the  t_\*nipuni)[ii 
during  the  act  of  swallnwing.  Ppon  fxuftrrinr  rfiiiio.*rnpif,  the  mneoiis 
membrane  of  (he  e|n'pharyiix  anri  the  Kii.staehiaii  oriiici-N  app<'ars  nxl- 
dcnTTl,  swollen,  and  covered  with  a  thick  mucous  .•accretion.  The  mouths 
of  the  lultt's  are  conlrHcti'iI  by  the  swollen  nieiubrane.  and  may  contain 
a  thick,  tenacious  niftss  of  nuicnx.  If  adenoids  are  prx'seril,  the  furrows 
between  tlie  hibules  are  iiinre  or  less  filletl  with  a  sHmy  secretion  adniixol 
'with  pus.  The  etiiriioidal  and  sphenoidal  .simile,"  may  also  be  the  .seat 
of  inHiinimaiion.  With  fjoiKi  illnniination  it  is  passible  lo  .see  th^'onlarjied 
ami  toriuou.s  bl(K»dves.sel.s  in  the  inflamed  area. 

'ITie  drumhead  is  more  or  less  chan^<il  in  its  position  and  appearance 
hy  the  rarefaction  of  the  air  tn  the  tynifwinic  cavity,  [i  is  more  cupped, 
tlie  handle  of  llie  nmllcu>  i.s  foroihortened,  and  the  short  process  and  the 
pasterior  fold  extending  from  it  are  more  prominent.  The  angle  formed 
ny  the  handle  of  (he  malleus  and  the  [Kinterior  fol<l  liecomcs  more  a<'Ule 
with  the  increased  n'traction.  The  cone  of  light  is  diniini.slietl.  broken. 
or  alliigethcr  wanting.  If  the  druiiilicail  is  extremely  relracleij,  the 
promontory  and  the  long  process  of  the  incus  Itecome  visible  through  it. 

Prognosia. — 'Vhe  priignosis  is  good  in  lliosc  cases  in  which  adenoid 
gruwlhs  are  removt^l,  especially  in  ehildn^n.  It  is  also  good  in  tlie  early, 
or  congested  stag*-  of  the  sintple  catarrhal  ti.'pe  in  adults.  In  the  hyper- 
trophic sloge  it  i.s  not  good,  a.i  the  obstnieliut)  is  more  permauent  in 
character.  If  (he  olwtniclion  i.s  dm-  to  lymphoir)  hypertrophy  in  the 
pharyngeal  end  of  the  lube,  (he  prngnosi.s  is  not  good,  although  the 
removal  of  the  adenoid,"  reduces  the  congcstit.in  and  improves  the  dejif- 
nes,s.  IF  the  obstnu-timi  is  due  to  adhesive  band.s  in  UasemiiiilliT's 
fos.sa  the  prognosi-s  is  gotMt  if  the  bands  are  removed. 

Treatment.— The  treatment  of  tubal  catarrh  should  be  largely 
addre.s.sed  to  the  antecedent  tui.sa]  and  epipharyngeal  cotKhlions.  If 
there  i.s  pmnonnced  nasal  catarrh.  .siniiiti.s,  na.sal  ol>stnie(ioii,  or  epi- 
pharyiigitis.  appropriate  IreuduenI  should  lie  undertaken,  and  (he  tulen- 
oids  should  l>e  removed.  Ilenioval  of  llu*  adenoid-s  i.s  u.sually  followed  by 
pmnoiinrei!  and  immediate  n-lii*f.  Having  corrected  llie  na.sal  and 
the  epipharyngeal  disorders,  the  tubal  inHanimation  often  subsides 
wthout  fuiTher  treatment.    Such  a  favorable  result  does  nut  always 
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follow,  however,  csperially  if  the  miH-osa  has  Iiecotne  h_\7»ertrophir  or 
hj'perplastic  in  character.  In  oiaiiv  cajtes  there  h  a  luixdiiY  v(  Iiirprs- 
cence  and  hypertrophy,  when  \ocai  medical  appHcatioiia  are  only  mpalile 
of  removing  the  congestion  and  limiting  the  further  develt>[minit  uf 
the  hypertrophic  process. 

Perhaps  tlie  most  useful  method  !>f  applying!  remedies  to  the  vault  o| 
the  pharyiLK  and  the  Ku^iachiaii  orifices  is  t>y  gargliit^  after  ifi- 
TriSltsch  iiicthofj.  The  [wticiii  sliould  lie  on  his  beek  whih-  f;arj;lii  ^, 
allow  the  fluid  to  enter  the  epiplutryux.  ThU  is  not  difficult,  as  tlie  hfoil 
can  iye  tun»ed  to  one  side  in  taking  the  Huid  into  and  in  ejwrinjf  it  from 
the  mouth.  Ity  follow  itig  this  method,  the  %vhoIe  of  ilu-  epiphurviix. 
including  the  Kustachian  orifices  and  the  nxsal  chaniU-n*,  may  be 
reached  by  ustrinj;eiit  and  antiseptic  remedies,  wjlh  ^-erj'  fo'vorsUt 
results.    The  deafness  aiid  tinnitus  are  often  thereby  relieved. 

FM.3tlO 


'I'he  injection  t>f  from  1  to  4  minim.s  of  weak  astrin^nt  solutions  inin 
each  uf  die  Ku»taehian  lubes  ihrou^ih  a  culheter  is  recoiiuuendcd.  Care 
should  betaken  toavnid  injecting  It  into  the  middle  ear,  as  reariinnart 
inBammation  might  rullnw.  The  .syringe  .should  W  jm>  gauged  as  to  tiU 
the  cadictcr  and  leave  a  surplus  of  from  five  to  ten  minims.  'I'he  rtin 
solution  is  to  allow  for  the  inevitable  e.sciL|H-  of  fluid  into  tlie  epipliHrvna, 
The  nose  atid  the  epiplwrvnx  .sImiuUI  bo  sprayed  with  a  2  pep  cent.  mJo- 
tioii  of  ciK-aine  to  reduoe  the  .senNibilily  of  the  pari-s  before  itiiindiicinp 
the  (^theter.  The  solutions  most  often  useil  are:  (a)  Tlic  iudide of  poUu- 
sium,  10  gr.  to  the  uinice;  {it)  the  hicnrhnnaie  of  soda,  3  to  5  gr.  lo  the 
ounce;  (c)  the  sulphate  of  zine.  I  gr.  to  the  ounce;  and  (rf)  the  nittmle 
of  silver,  2  to  ?>  gr.  lo  the  ounce. 

Various  vajKtrs  of  iodine,  ummnnia,  menthol,  camphor.  eufiil\pi( 
etc.,  have  been  recommended-     Iodine  and  ammonia  are  readilv  vol 
tile,  and  the  fumew  therefrom  may  lie  sufficiently  generated  in  a  Rutd<^ 
I'yiichon  inhaler,  shown  in  Fig.  399.    A  piece  of  sponge  or  cotton  .shonli 
\yc  moistened  with  the  desired  solution  ami  placcil  in  the  chamber  of  ll 
inhaler.     The  inhaler  shimid  In-  connected  with  the  catheter  utid 
forced  through  it  into  the  Kustachian  tube,    .\noihcr  way  of  usinj; 
vapors  of  the  foregoing  drugs,  either  singly  or  in  combination.  Is  u-iih 
a  nebulizer.    Either  the  nebuUzer  mav  be  attached  to  (he  Eustachiua 
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catheter,  or  the  vapor?  mny  l^e  driven  into  the  middle  ear  by  (he  morlificd 
Poiilzer  method,  in  which  the  nehiilizinp  device  takes  the  place  of  ihe 
niblxT  Imi^  uso<I  by  Politzer.  In  other  re>pc<t.s,  prtH'it'd  accitrdirig  lo  the 
directions  given  under  the  I'olitzer  method.  The  author  has  often  put 
a  few  drops  of  the  fie.sirf'd  vohitilp  sohition  into  the  F'olitzer  bag  and 
then  prHclisi^  iiiflatioii  in  the  usual  Uiaiiner. 

The  value  of  the  foregoing  topical  remedies  does  not  coti.vist  alone  in 
the  medicinal  properties  of  the  drugs,  but  indudes  also  the  inechiinical 
effects  of  inflation.  The  current  of  compressed  air  directed  into  the 
orifice  of  the  Ku-stadiian  tube  removes  the  secretions  and  temporarily 
unloads  the  congested  vessels  and  establishes  normal  glandular  activity. 

If  adhesive  bands  arc  present  in  Uascnmiillcr's  fa-i-ia,  the  index  finger 
of  thf  right  hand  should  tiu  intrulucetl  thrnugh  the  mouth  and  the  right 
fossa  thoroughly  curetted  with  the  nail.  The  left  index  finger  should  be 
used  to  curette  the  left  fossa. 

The  principles  to  be  observed  in  the  treatment  of  tubal  catarrh  may  be 
.summarized  a.s  follows: 

(a)  The  correction  of  obstructive  nasal  lesions,  and  of  inflammatury 
du»ea.sc.s  of  the  nose  an<l  accessory  sintises. 

(6)  The  n-inoval  nf  iieDplii-siiis.  adhesive  bands,  and  other  infliim- 
matory  conditions  in  the  epipharmx. 

(c)  The  topical  Hpptication  of  antiseptic,  astringent,  and  stimulating 
remedies  lo  the  nnicosa  of  Ihc  F'ustuchian  tubes. 

(d)  The  mechanical  effects  of  inflation. 

(c)  The  administration  of  remedie.s  to  give  tone  and  vigor  to  the 
general  system. 

It  should  Ir'  .said,  in  reference  to  the  latter  principle,  that  in  many 
cases  of  deafness  from  tubul  catarrh,  the  administration  of  tonics  and 
other  constructive  remedies  is  often  follotted  by  an  improvement  in 
h^Tiring.  TliLs  is  espmally  true  in  those  cji.ses  in  which  there  fs  no  pro- 
nounccti  nasal  or  epipharyngeal  disease.  It  i.s  usually  Wst  lo  begin  the 
treatment  with  a  2  to  8  gr.  dose  of  calomel  at  liedtime,  follo^^Tti  by  a 
saline  cathartic  the  following  morning.  After  tins,  laxative  doses  of 
CH-scara  may  !x'  given  twice  daily,  The  patient's  alinientjiry  tract  is 
thus  kept  in  a  condition  to  care  for  and  distribute  die  (Hjusiructive 
remedies.  These  remarks  are  equally  applicable  to  all  catarrhal  affec- 
tions of  the  upper  respiratory  tract. 

The  BeUtion   of   the    Eustachian    Tnbe  to   Mastoiditis.— llie 

Ku.staehi,4n  lidic  is  a4lei[uale  tn  drain  till  sei'relion.s  froiri  llie  middle 
ear.  but  it  is  often  inadequate  to  drain  the  combined  secretions  of  the 
middle  mastoid  antrum  and  wlls,  resulting  in  retention,  pressure  necrosi.s, 
and  alt  tlje  phenomena  p«;uliar  to  mastoiditis.  If  the  .secretions  from 
the  antrum  and  mastoid  cells  are  diverted  from  the  middle  ear,  the 
Kustachiaii  tuW  clfectually  drains  it,  and  tlie  diseased  process  rapidly 
improves.    (See  Mealoiuasioid  Operation.) 
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OBSTRTJOTION  OF  THE  EUSTAOBIAM  TX7BE 

Partial  Obstruction.  Etiology.  Obslrucrion  of  the  Kiistiirhian  wl 
niHv  U-  <lm-  to  II  viirii'tv  of  (.■unililifuis,  imiiicly:  (o)  H\i»iTirT-phy 
the  [uticous  iiieriibratjf,  t-specially  in  ihe  pharyngeal  nr  rartiUginw 
portion,  Uie  hyptTlPophv  iM'iiig  »ii  exten.sifiii  of  tin-  siim-  prix-C!>5  fruni' 
the  nose  and  the  epipharynx.  <h)  Ufpi-iitt-d  inflaiiiinMlion»,  p»'iii| 
rise  to  a,  hyfMTplustio  thickeninjr  and  conseniH-nt  uKstriiciina.  (i 
Adhehivrr  bands  or  constrictions  forminjj  in  either  the  tyrupiinic  or 
phar)nii;eal  end  of  the  tiil)e,  ospiTiiillv  if  the  ^nie  patholoj^cul 
c«8s  is  ^iiin;;  on  in  llu-  iyin|«iiiic  riivity.  [d)  Syphilis.  ml«Tciilosi*. 
and  diphthrria  at  ihe  pharyngc-al  orifice,  causing  cit-atririal  contraclion* 
which  more  or  le.s.s  ohslruet  the  u]HTiiiig.  (r)  Adenoids,  while  iht*y  il 
iiol  fjrow  from  the  liustacliiaii  orifiw,  may  \ic  so  large  o>»  to  ovcrlMj 
and  thus  close  tt.  (/)  Pandvsis  of  the  pahttal  muscles  from  diphllii' 
and  mixed  itifo-lifm,  or  from  de|^nenitive  changes  of  the  innsculj 
Htiers  from  repented  inHainniations  coincident  with  tonsillar  intlamnuid 
tion,  giving  mc  to  etjllapsc  of  the  nmsculur  and  other  soft  ti-ssiie  at 
pharvrigcid  orifice  and  thus  causing  its  occlusion,  {g)  Aflhoions 
the  posterior  pillars  to  tlie  tonsils  inlerfen-  willi  the  mnscuhir  uium-- 
ments  and  txjtitrihute  to  the  collapse  of  the  liiistachian  orifice*.  \,h\ 
Degeneration  of  the  palatal  muscles  as  a  result  of  severe  or  reueutt^ 
inflammation  of  the  tonsils  and  contiguous  structures,  (i")  Cer' 
anatomical  features,  as  exostoses  and  liyixTrns loses  of  the  walls  of  it 
tliU's.  give  rise  to  olislrnctioti;  then-  may  lic^  a  sudden  Ix-iid  in  the  dim 
tioii  of  the  tube,  or  the  carotid  canal  may  encroaeli  u[K>n  it  and  lti<i.>> 
obstruct  It.  (/)  Adhesive  hands  in  Uosenmuller's  f*>ssa  oa  dt^sfril 
by  IJruiik. 

Diag:nosia.  —The  <liagiu»is   may  Ik*   made   by  olisi'n'ing   the  ch«n< 
terisric  ivtraclioti   of  die  ilnimbcad.    foreshortening  irf  the   handle 
the  malleus,  and  the  pi-ominenee  of  the  short  prtH-ess  and  the  povttt 
fokl   of  the   [ym|Minie  membmtie.      Postrhinaseopir  examinuiinn   nu 
show  either  cicatricial    coiitniciion,   overiapping    Hrlenoi<l.s,  or    coIIbj 
of  the  Kustactiian  nriJice.     The   pillars  (glatsopalaline  and   phiir\-ita< 
palatine  arches)  of  (he  fauces  iniiy  be  adherent  to  the  tonsils,  aiul  can 
more  or  \c&s  atony  of  the  palatal  mu.selc5.    I'lie  diagnostic  itibe  un 
during  inflation  gives  the  strident  nr  rough  murmur  charade risiic 
lulial  obstruction.     If  the  Eustachian  tul»e  is  normally  patent,  the  luUU 
fiound  is  soft  and  Mowing  in  character. 

Complete  Obstruction.— 'Iliis  coudilion  may  lie  due  to  one  or  mc 
of  the  causes  given  under    Partial  Obstruction,  although  it  i.-*  u^ual 
due  to  sj-philrtic,   lultereulous.  or  diphtheritic  eieatrieial  conlractinn 
the  moulh  of  ihc  lulje.    The  syTnptoms  are  the  .-ianic  a.-*  in  partial  o 
.•itnictioh,  excepting  that  tyin|ianic  InHation  gives  no  rale  or  murmur 
thi-ou^h  the  diagnostic  tutK-. 

Undue  Patency  of  the  Eustachian  Tubes.  -This  eonflitinn  is  nearly 
always  asoioeiated  with  utrupliie  cban^:es  in  the  entire  miittj&a  of  tfar 
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upper  rpspirntory  iract,  osprcially  of  the  nose,  epipharynx,  and  oro- 
[iliiirvnx.  Tin-  pRK-f.ss  may  not  involve  the  entire  EijstiU'hian  tuln-, 
lint  limy  Ik"  liuiile*^!  to  ihc  pharyTigcal  nriiicr.  T'riuiiit.schitsch  reports 
a  t'ase  of  this  kind  in  which  chc  t'lid  of  the  lillle  finger  could  Iw  iiist'rted 
inlo  the  oriHee. 

The  charucteristic  sjiiiptoms  hh*  the  inward  and  outward  movements 
of  the  drumhead  ^ytlc•liroIlu^J.s  widi  (Ik-  iHv<piratory  uiovenienls,  and  tlie 
s*ift,  hiowitig  munnur  hcanl  dimuKh  (lie  dififfmislie  lulw,  even  without 
tnflatioii.  I'here  niay  be  autuphony  or  the  ringinj^  of  the  patient's 
voifp  in  his  OM-n  enrs.  The  voitrs  of  others  snmelitncs  pive  rise  (o  the 
siinif  di«i^refahle  sensation.  The  syniploni  is  soniewliiit  dilfereiil  from 
hypeirilhcsia  iM-onslini.  in  Mlilrli  there  i.s  n  painful  dlstiiictne-ss  of  liear^ 
iiip;  whereas  in  auiophony  the  patient's  own  voaee  seems  to  ring  or  roar 
in  hh  head.  , 

Treatment  of  Obstruction  and  Undue  Patency.— The  treatment 

of  partial  olisiriiciion  \afie>  \vllti  Uie  li-.sinn  laiisinj^  it.  If  there  is 
eatarrhal  eonjre.stion  of  the  umrous  menilirniie  at  the  pharyngeal 
orifice,  relief  may  1m.'  afforded  by  the  judicious  use  of  aiiti.septic  and  astrin- 
gent sprat's  in  iJie  nose  and  epipharyiix.  If,  Iiowever.  ihe  hyperemia 
is  due  to  anterior  na.sal  obstruetion,  fhi-s  should  !«•  eorre<-te<i.  The 
removal  of  adenuiii.s  is  indicateii  to  relieve  lite  epipiiaryiigitis  and  llie 
resultinp  tu]>at  ratarrh,  as  well  as  lo  overeomc  the  mechanical  obstruc- 
tion thi-y  may  furni  at  the  iniHilh  of  the  liil>e. 

It  is  iJIffienIt  to  fncT-fonie  licatricial  con  tract  ion. s,  CMpecially  if  it  is  due 
to  s_\'phili.s.  If  due  to  diphtheria  and  tiibereulosis,  clectrolvsis  may  l>e 
of  value.  An  olive-lippeil  electrode,  with  the  curvature  of  a  Kustachian 
catheter,  should  l>e  introduced  through  a  catheter.  The  tip  should 
enter  the  Ku.stacliiiiii  orifice  lo  llie  i.^tluiuis  4)f  the  Ud»e.  The  sliaft  of 
the  eleeli-o<k'  sliould  Ijc  covered  with  some  insiilalin^  substance  and 
the  stren^h  of  the  eunriit  should  vary  from  o  lo  30  ma.,  accordiiij; 
to  (lie  density  and  resistance  of  llic  lis.sue.  Seances  should  last  for 
from  five  In  twenty  minutes.  The  m-jtaiive  pole  of  the  batter)*  should 
Ik"  etmnecled  with  the  Ku.stachian  electrode,  a.*^  the  tissue  to  be  reflncctl 
is  di-ri.se  and  fibmns.  If  it  is  a  sitnple  hyiMTirfipIiy,  lh«-  positive  pole 
.should  Ih'  ti.scd.  If  the  buneu  of  ilic  lnlM>  Is  eon.slrictcd  hi^duT  up  by 
adhesive  Iwinds,  a  small,  j^old-tipped  electrode  should  be  introduced 
lhnHij;h  the  Kustachian  catheter  until  it  comes  in  coiUaet  with  the  eou- 
slriclion.  as  reeorumeiKlcfl  by  A.  Ft.  Dm-I.  It  is  claimed  for  etectrolysi.s 
in  these  cases  that  ihc  ohstniciion  di.sappenrs  and  the  hearing  and 
tinnitus  are  improvetl.  Others  have  found  it  of  tio  practical  value.  The 
.status  of  cl<-c(rolysis  at  best  is  open  to  crilicj.'im.  The  iM-nefits  derived 
from  it  within  die  Kusiiuliijin  lube  may  well  }h>  altributeij  to  llu-  rlilata- 
tion  and  inllntion  which  are  ineideiiful  to  llie  protttJure.  Theoretically 
electrolysis  is  an  ideal  treatment  for  fibrous  c<mstriclion.  while  ])ractic(dly 
it  ha-t  Ix-eti  disapiwintiu};  in  the  hniids  of  moist  otologist.s.  In  ol).«tiiiatc 
cases  it  should,  however,  he  given  a  trial,  and  will  in  some  cases  be 
attended  with  astonishingly  good  residts. 
The  use  of  bougie:)  in  reducing  tul>al  .-jtcnosis  ha.s  long  been  recogniiwxl 
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as  of  eomiderable  value  in  those  ca:ie.s  in  whieh  the  »tm-ture  is  not ' 
po^H  of  foiiiiw-tivo  ti-ssnc.     If  it  is  due  to  turjpxsrrncc  or  'uruple  ltv|i*^ 
trophv.  llir  n-.suli.s  iiix-  ofU'ii  j^mmI.     'I'lic  Uni^^ii-.s  nmy  Ik*  tnadr  '»f  'ilk- 
worm  ^1.  whalcViotic,  or  i-eHuloid.     Those  made  of  silkwomi  gut  uwv 
lie  iiiipre^miti-<l  with  a^trin^tit  retiiedics,  as  silver  nitrate,  sulphate 
7,inc.  etf..  whieh  ofleii  adds  to  the  therapeutic  effect.     The  whalet 
boupe  is  easier  to  introdiiee  on  lux^unt  of  its  p<ihshefl  wirface.    Celhi^ 
loid  bougies  are  also  smooth  and  easv  to  ititroduee,  but  are  more  liahlr 
to  break. 

Sna.rez  di  Mi'itdoza  has  devised  a  metal  catheter  which  may  I>e  reinwtti. 
leavitiir  the  lioti^ie  in  the  Ktistaehian  lidH".  The  culheter  U  di\  iilti]  lun^ 
tiidinally  into  iwo  pjirt-s.  and  it  caii  lie  si-)«iniied  and  remoxfd,  Iwivlr^ 
the  bougie  in  position.  It  is  ihfn  eul  of!"  even  with  the  mx-e  and  left 
in  pasition  for  twenty-four  hours.  By  this  method,  speeidy  dilaiauon 
is  obtained. 

Fi.i.  ■»« 


Caution. — The  introduction  of  bougies  into  the  Ku.staehtan  tutw  lut; 
injure  the  mueo-sa.  Iieiiee  emphysema  of  the  submueou<i  Ilshuc  marocnir 
if  inftfllinn  is  pra<-lisfd  imnRtJialcly  afterwaril.  It  should  rallier  be  done 
when  thr  patient  n-tiiriis  [wo  daj"s  later  for  atlcrth<T  treaUnent.  The 
introduetion  of  bougies  may  !»•  praetiw^l  two  ur  thi-ee  limes  a  week. 
In  favorable  eases,  fhe  mufih  strident  murmur  heard  through  the  dtii^ 
uustie  tiitie  during  iiiUulion  will  have  Inxn  replaecd.  after  a  few  treal' 
menLs.  by  a  soft,  full,  blowing  murmur. 

in  some  <-ase.s  ^rreal  diffieuliy  is  experieneed  in  |Nt.ssing  the  botipe 
Ix'yoiid  llii'  ph:irytT^cal  oritiee,  ai  it  Ijend^*  and  returns  with  a  sliar(.i 
h'ngliti^  {ir  smarting  si-iisation  in  rhe  lalenil  walls  of  (he  pbarm\.  'Ifie 
Eustachian  calheler  should  W  given  a  larger  amJ  --tbariHT  eiine,  so 
as  tn  direct  the  tip  of  the  bougie  more  in  the  direction  of  the  hinieti  of 
the  IuIh.'. 

The  bniigte  should  be  made  to  persistently  prc.«  against  the  aiit- 
strielion  until  it  passes  it,  or  until  the  hope  of  doinj;  so  Ls  alKindonrd. 
^Vhen  It  is  found  inifKwsible  to  pas.-*  the  i>ougie,  eU-cIroK'sis  shuulrl  be 
triivl.     Lai^er  kMHigie.s  may  l>e  sucresMivcIy  tniroduoed  until   inflatiun 
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gives  a  free,  full,  blowing  murmur.  After  this  they  should  be  passed  at 
longer  intervals  for  several  weeks  or  months. 

Massage  of  the  EuMackian  tube  may  be  accomplished  by  the  Weaver 
masseur  (Fig.  4(X)).  The  masseur  is  attached  to  the  catheter  and  the 
current  of  air  from  the  compressed-air  tank  turned  on,  the  turbine  wheel 
interrupting  the  current  of  air.  The  mucous  membrane  of  the  tube 
and  middle  ear  is  thus  rapidly  and  intermittently  compressed.  The 
bloodvessels  and  lymphatics  are  unloaded,  and  the  glandular  elements 
are  stimulated  to  greater  activity.  The  tympanic  cavity  is  inflated  and 
the  air  tension  restored.  In  turgescence  and  hyperemia  of  the  tubal 
membrane,  this  method  of  treatment  is  highly  commended. 

It  should  be  said  in  conclusion  that  no  one  method  of  treatment  is 
applicable  to  all  cases.  Each  should  be  carefully  studied  and  all  the 
facts  considered  before  determining  the  line  of  treatment.  The  nasal 
and  epipharyngeal  condition,  as  well  as  the  general  health,  should  be 
regarded  as  essential  factors  in  determining  the  course  of  treatment  in 
each  individual  case. 
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CHAPTER    XL 

THE  PillXCIPLES  AND  METHODS  OF  TYMPANIC  INFLATION 

T\n:  dfltn  of  an  nnatnmicfll,  physiolr^iml.  and  clinical  characier. 
u|K>n  whii>h  ih(>  priiu'i|>lt*.s  of  tympanic  iiiHatiou  shouliJ  rest,  anr  w 
fullows: 

(«)  'Hie  Eustachian  tulic  extends  from  the  lateral  wall  of  ibc  cpi- 
phitrviix  to  the  ctvity  of  ihr  inidtlle  car  in  an  upward,  outward,  and  liark- 
wanl  dircftioii.  !f  the  hcnd  i.s  mtatctl  In  the  right  nnd  then  inoliiu-d 
fonvani.  the  ripht  Kuslachiaii  tube  will  stand  jH-qjemiicular  to  the  planf 
of  rhi'  cnrth.  thus  favi>riti{;  the  dniinn^  of  the  rij^'hi  niiddk'  car. 

Ih)  The  pharyng<-al  fjrifiee  of  die  Ku^tathian  luU-  is  trunipct-sbapcd; 
hence,  when  u  current  of  air  is  forcHily  dmtwn  into  it,  the  contJiii>rd 
sci'n'tiotis  arc"dislicd"  out  ami  carriwt  into  the  ei)ipharynx,  while  the 
residual  air  passes  on  througli  the  iul>c  into  the  mieKIU-  ear. 

(c)  The  walls  of  ihe  Kuslachinn  IiiIh-  an-  <incn'd  with  ciliated  epi- 
thelium.  the  cilia  creatinj;  a  current  tuwanl  the  pharyngeal  orifice.  If 
the  secretions  are  thick  ami  hcconie  dried  in  the  orifice,  the  swldro 
irnp:u-r  of  air  during  inflation  {lisliMJgt^s  the  mass  and  clears  the  wa; 
fur  ifie  successful  Inflation  uf  the  middle  ear. 

{d)  The  walls  of  the  tubes  arc  apprnximaicd  when  in  ihe  normal  staw 
of  rest,  and  are  only  opened  during  inflation  cf  phy^iolo^cal  or  artiiicial  ' 
origin. 

ie)  'I'he  drumhead,  being  the  only  yielding  wall  of  tJic  tympanic 
cavity,  i:^  piislid  outwai-d  toward  the  extermd  meatus  during  iufUtioQ. 

if)  The  handle  itf  the  inallciis  is  also  carried  outward,  as  it  is  in 
intiiuale  relationship  with  the  drumhead. 

ig)  Ttic  incus  antl  the  s1ape^^  follow  the  outward  movement  of  the 
nialleu.<i  utily  to  a  limited  extent,  an  the  articulations  arc  .such  its  to  |ier- 
mit  the  malleus  to  sunng  in  this  direction  without  marked  movement  of 
the  other  ossicles.  The  in%vard  movement  of  the  handle  of  the  malleiu 
is,  however,  accompanied  by  a  corresponding,  though  more  limited, 
movement  of  the  incus  atid  the  stapes  in  the  same  dir^'Ction. 

It  is  obvious,  therefore,  lliat  in  adhesive  proce»5es  affecting  the  mo- 
tion of  the  malleus,  inflation  excri.s  more  or  le&s  influence  in  brealdnc 
them  down;  wlien-as  If  the  ailhesions  alTect  the  incus  ami  the  .stJ*[>eN, 
hut  slight  influence  is  exertctl. 

ill)  The  mucosa  of  the  tympanic  cavity  is  supplied  fay  niimmiu^ 
hliwid vessels,  <-a])illarie.s.  and  Innph  ehannels,  which  upon  inHalion  (In 
catarrhal  inflanuniitiou)  hecnnic  li'.s.s  enp>rged  and  return  to  their  nnr- 
uial  stale  of  fulness.  In  other  words,  inflation  is  followed  by  an  active 
hy|>crcm)ii  and  an  approach  toward  normal  physiolugical  acH\*iiy  of 
(708) 


Digiii 


zedoyCjOOgIc 


THB  PRISCU'LES  AND  METHODS  OF  T\  Ml' ASIC  ISFLATIOS     700 

the  (issues  com  posing  llie  mucous  nK-mbninc.  'flie  so<Tt'tioiis  berome 
thinner  in  chiiracter  and  appnwfh  ihc  normal.  They  are,  therefore, 
more  easily  carried  toward  ihe  Eustachian  tube  by  the  wave-like  motion!) 
of  the  cilintn!  epithrlitint. 

(()  The  oxygen  is  >rru(luully  absorlKsl  from  the  air  within  the  tym- 
panic cavity,  henee,  after  scverrtl  hours,  mrefaelion  takes  place,  iheri'bv 
apiin  cuusiiig  the  druinheiul  tu  retniet.  'V\\\&  dues  nut  ueeur  in  nonnal 
conditions,  as  air  is  admitted  to  the  middle  ear  during  caeh  act  of 
deglutition  and  viiwniiig. 

(/)  The  paliitui  muscle.''  Kave  more  or  less  control  over  the  patency  of 
the  tiibe.s,  hence  it  is  impi>rtjinl  that  they  U-  free  to  Act  to  their  full 
eii,[Kietty.  Re]K*ated  iiiBamtnatioas  of  the  tonsils  and  Fhiii-c.s  give  ri.sc 
lo  adhesions  (o  the  pillars  of  the  fauces  (giosso-  and  phurnigttjNilatiiie 
arches)  and  to  drgirncrativechtirigi's  iti  the  muscular  (issue.  The  netion 
of  (he  palatal  luuwles  is  tlieivhy  interfvretl  with  and  the  n-guljition  of 
tlie  patency  of  the  tulM-'.s  is  iinptiired.  The  vcntilnriou  of  the  (ympanie 
cavity  cannot  be  fully  accomplished,  hence  more  or  less  deafness  and 
tinnitus  follow. 

{k)  Pa.s.sive  congi'-.sti<in  c»r  ihc  ninciisa  also  n'siills  fnmi  the  rari'faction 
of  the  air  in  (he  tiii«ldle  ear,  and  leads  to  aljitonnul  iiclivjty  of  the  iiiucoux 
glands,  as  well  as  to  a  change  in  tlie  chanicler  of  the  secretion.  A  true 
catarrhal  state  i-v  thus  induced.  Uepeated  inflatiuas.  together  with 
other  uppmpriad'  (reatinent  of  the  nose  and  throat,  will,  in  many  cases, 
be  followeil  by  a  lessened  congestion,  a  ^e^to^ltion  of  tlie  glandular 
activity,  and  a  return  to  the  physiological  ventilation  of  the  tympanum. 

(/)  Thick,  tenaciou.s  secretion  is  not  easily  forced  from  the  middle  ear 
through  the  Kustachian  tul)e  by  inllatton.  'I'lic  circulation  and  the 
glanihilar  eletiients  nf  the  niurou.s  membrane  become  impaired.  Xever- 
iheie-ss,  the  thick  (rnaeious  secretion  is  gradually  ahsorlnil  or  discharged. 

(m)  'I'Tie  transmission  of  sound  waves  (hrough  the  ossicular  chain  to 
the  labyrinth  is  only  perfectly  perfunmil  when  the  tetisioti  exi.sting 
ln-twwM  the  ilruniheiul,  the  osisiclcs,  and  the  intralabyrinthine  fluid  is 
normal.  If  thi-  ten.^ion  is  disturbed,  more  or  less  impinrment  of  ihe 
heanng  results.  Tympanic  inflation  restores  tlie  normal  tension,  unless 
adhe-'^ive  Ijands  prevent  the  drumhead  springing  into  pasition. 

(if)  Uljen  the  drumhead  is  [lerforatiil,  the  secretion  flows  from  the 
middle  ear  into  the  external  auditory  meatus. 

The  foregoing  data  show  that  the  objects  of  Intra  tympanic  inflation 
are  sm  folIoTcs: 

1.  To  restore  the  normal  tension  between  the  drutnhend.  the  assieles. 
and  the  labyrinth. 

2.  To  restore  the  normal  circulation  in  the  bloodvea-wls  and  the  lymph 
spaces. 

3.  To  render  the  sccretion.s  more  nearly  normal. 

4.  To  remove  the  morbid  secretion.'!  from  the  Ruittaehiaii  iul«*  and  the 
tympanic  cavity. 

5.  To  break  dnwn  newly  formed  adhesions. 

By  eslabli:>lung  the  foregoing  conditions,  tiuiiilus  is  relieved,  bearing 
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iinprovi.fl,  cHlairlial   inflammation  checked,  and  the  suppurativa  pro- 
cesses atneliomliHl. 

Methods  of  Inflation.— Vilulva's  Method  of  Inflation.— \Mii|p  tliis 
nicthrx!  is  nol  i>f  such  general  utility  as  cither  PoliczcriKalioii  ur  cattii- 
tcrizjition,  ncvcriJu'Icss  it  has  a  place  in  oiologiL-at  practice  which  is  not 
filled  by  either  of  the  others.  Although  JLs  therapeutic  etfecls  are  rather 
liiniled.  it  is  of  (Jiiignostic  v»lue. 

The  method  coitsistji  in  forcing  the  air  into  the  middle  ear  by  a  forcible 
expiratory  effort  while  the  nmiith  and  the  nase  lire  cJas«J.  'rhc  suecrs» 
of  the  effort  is  in  proportion  (o  the  dynamic  power  of  tlic  iiiusHes  of 
the  individual  and  the  chnraeter  and  dcprc  of  the  oh^tructtoii  iir  the 
Kustai-hian  liila;.  Tlic  iimsnilar  power  in  cliildrvn  and  women  is  Itvt 
than  in  adult  males,  hence  it  is  proporiioiiateiy  less  succrssful  in  the 
former.  ^^J 

The  hindrances  to  the  successful  performance  of  in6ution  are:  (<^^| 
Thick,  tenacious  .sccrciions  in  the  mouth  aiul  the  lumen  n(  the  lube,  a." 
well  as  in  (6)  the  tympanic  cavity,  [c)  VVhcn  the  tvnipaiiic  ca**iiy  ib  in 
a  state  of  partial  vacunm  from  the  ahsorption  of  the  oxyjtcn  from  tlif 
contained  air,  which  catLses  the  t\i]]paiiic  end  of  the  tulie  lo  collapsr 
by  the  suction  thus  create*!.  ((/)  Kibrous  adhesive  bands  rc.'*ultiiip  inm 
chronic  inflanuiialinii  of  llie  CuIhiI  mcnihraiie  strctchin;;  iicruss  the  himrn 
of  the  tube  and  obsiruclirig  it.  (e)  When  the  muctuis  membrane  in  ft 
state  of  catarrhal  iniliiimnation  is  confjeated  or  m-en  li^TMrtrophied.  ihu* 
interfering  with  tymjJanic  inflation.  (/)  When  the  mucou.s  tnend»rane 
of  the  Kustftchian  tube  is  suppli<tl  with  lymphoid  tissue,  wliich  underfftwx- 
ahlc  conditions  iinilcr^H-.s  an  hypertrophy  akin  to  the  same  process  ii 
adenoiils  and  tonsils,  thereby  diniinisliiiig  the  lumen  of  the  lube,  (g) 
Thick,  tenaciou.i  secretions  in  the  middle-car  cavity  offering  re-^istanrr 
to  tympanic  inllution.  (A)  The  fact  that  then*  is  no  exit  other  than  ibc 
Eustachian  canal  for  the  air  entering  the  middle  car,  a  fncltir  of  stmic 
importance.  It  dt>es  not  .sectn  to  the  author,  however,  that  it  plii^-s  the 
major  role  H-ssigiu-Kl  to  it  by  sonic  autJiors,  notably  I'olitzcr,  Hho  lhiiik> 
the  drunthend  otfers  crinsiderable  rcwisiancfr.  In  such  ca,se.s  it  is  onk 
necessary  to  open  the  Baslachian  tuW.  when  the  air  will  ru.'^h  in  fn>ui 
the  epipliarynx  to  cfpializc  die  pressure  on  the  two  sides  of  the  drum- 
head. This  is  the  result  of  phpical  laws,  ami  rtipiirtw  no  force  or 
artificial  intervention  other  than  a  patent  Kustachian  tube.  After  this 
is  accomplished,  liic  air  in  the  miildle-ear  caWty  may  be  compre^vsoi 
even  beyond  the  line  of  C(piilibrium,  in  order  to  strctcli  or  I»eak  d 
adhi'sive  bands,  or  lo  expel  the  sprrelion.s. 

The  diagnostic  value  of  this  method  is  inferior  to  (he  others,  inaanucfa 
as  it  is  less  sure  of  l»eing  succcisfnl.  In  nonnal  cases,  when  the  ilesired 
result  is  obtjiinwl.  a  -soft  lilowing  stmnd  is  lieanl.  which  Politzer  ascriliea 
to  the  outward  bulging  movement  of  the  drumhead.  The  aiitlior  v* 
inclined  to  take  the  view  that  it  i.s  due  lo  the  friction  of  the  rttnrnt 
of  air  in  its  pa.ssagc  through  the  collapsed  Kustachiati  lube.  If 
tiilx>  is  filled  with  secretions,  a.s  in  moist  tubal  catarrh,  the  sound 
cliaugtMi  Lo  a  moiat  bubbling  murmur. 
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'I'lie  fM'ofjiitt.tf.ic  vidtu-  <»f  tin-  iiirthrxi  is  coii.sKlerable.  in  vie%v  of  tlie  fact 
tlmt  ill  ihuLSf  <'ases  of  fHtarrluiI  utilin  luedia  in  whirli  It  can  be  .successfully 
performed  ihe  prospects  of  cure  or  relief  are  guul. 

Vta.  401 


r)ullinil»-t4|tr'nl  fiibrr   RiuiUiihiali  pntbctw. 

Oaotion. — A  word  of  rantiou  sliould  W  piveri  In  r(■^^a^(i  to  the  evils 
ailcndirij^  \'«lsnlvH's  iiictliod  of  inHalinn  ii.s  a  ihtTiipciulc  measiire.  If 
the  tinnitus  and  the  ".■stutfwl-up"  feclinp  in  the  ear^  are  relieved  hy  this 
method,  the  patient  is  tenipler!  to  resort  ro  \{s  iisr  so  fn'<|iirntly  and  for 
DO  long  a  (Kriixi  of  time  ihat  iIii-r"  is  great  dan^T  t»f  overstivtchin^  the 
menihrana  tvmpani.  ihercUy  rendering  it  alrnphic.  The  author  never 
recommends  the  niethtxl  for  therapeutic  purptises.  luil,  on  fhc  cnnirarj', 
often  discourages  its  u*e  hy  ihose  who  have  alrea<{y  a<lopte<l  it. 
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iih'iwUiK  »  mcniocl  at  (aLhRteTiialioa:  a.  Iha  Hiuc  indif^'aliox  the  ditc^nn  nf  Ihtt  lip  at  lh« 
■'alK'U'r;  h,  ilic  jnntrrioi  wull  of  ilir  pliHiynx;  1. 1,  lh«  riiU*  Uitmiixa  the  puclerior  Up  oF  (Iip  mnuUi 
t>f  Ihf  Kuxlwhutn  lube;  f. /.  KownmiilltT'ii  fiM«a:fr.  ■(, «,  th«  tduIc  cnvenod  by  tt>c  tip  of  Ibo 
rHlhetmr  to  mitlct  ihn  mnuLb  <■(  U)o  i'-iuitacIiMn  tube. 

Catbeterizaticm. — Tathetematton  wa.i  first  brougiil  to  the  attention 
of  the  Piiris  Academy  in  1721  l)y  ii  postmaster  named  tiuyot,  but  its 
(lierap*'inie  value  was  not  clearJy  staler]  nntil  a  century  later  hy  Suissy. 
in  his  Irwttisp  on  thr  /Ji.«caA('.»  of  ihf  lufvrnal  Ear,  ISlft. 

The  Binnsfonc  or  Enuner  method  coii.si.st.s  in  introfhiring  the  ealhelo- 
(Fig.  4tilj  lliniii(.r|i  tilt-  infrrinr  nieatiis  f>f  the  iinsc  Into  the  epipliaivnx, 
where  it  h  turned  outward  and  upward  into  die  iriouth  uf  tin-  Kustaehian 
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tulx?.    The  Piirvprf  lip  of  the  rathrier  sJioiild  Iw  kept  on  the  ffc 
the  uast  at  the  juticliuii  uf  the  floor  and  llie  septuiii.      Wlieii  tlie' 
|oiiclu',s  the  p<xst*Tior  wall  of  the  pharynx,  it  should  Im*  rotated  outvard 
into  Kasenmillli'r'.s  foswi,  then  rather  (|uick]y  drawn  forward  over  ilir 
Inilginu    poiilcnor   tip    ipUea    salpirigopliarviigeu.^)    i>f    the    Ku5twhi.iii 
orihre  into  tlie  pharvn>,Tiil  iiioiith  of  the  tuhi*.    *l'he  evclot  of  the  raihi-W'" 
indicates  the  direction  of  the  curved  tip.  which,  nhcn   in  the  u»oul 
of  llic  tube,  \»  generally  turned  in  an  tipumrd  and  otitu-ani  dirrciioa 
towuni  the  outer  eanthiis  of*  the  eye.     In  some  ean-s.  however,  the  ttf 
enters  the  ontiec  n-heii  directed  horizontally  outward  ( Fig^.  4(ll!). 

It  iiiiiy  Im*  neeessarf  to  ehiuijp^^  the  tiiij;ie  of  tlie  curvature  nf  tlie  rip  tn 
8uit  individual  ca»^.  .Saissy  rccomniended  an  an^le  of  l.tU  di'^^rm 
while  Politzer  iifivises  145  degrees. 

The  best  iiustruinenl-s  are  made  of  pure  silver,  as  they  eun  Ir*  hlmIj 
changed  in  shape  and  lufiy  Ik*  sterilized  in  l>oiliri(;  A^-ater.  eliuiitiutiiuf 
liability  to  iiifirtion.     Before  the  {k^fi  of  sterile  surpt-ry,   hani  nihhrr 
cathelen  were  largely  iweij,  and  they  are  ytill  recoutuieiided  by  sor 
authors.    Saissy,  however,  nearly  one  hundre<l  yenrs  apo.  reeontnienilc 
silver,  wliieli  i-  ti-liiy  pn-i-miiiently  the  Iwst  material  for  the  pur[«».>e. 

The  Loweoberg  Method. — ^Tlie  [.owenlwrg  meilwid  t-fin.si5t-<  in  turning' 
the  tip  of  the  catheter,  after  it  has  eotcrnl  the  cpipliarynx,  toward  the 
medifln  line  until  thf  metal  rin(;  on  the  outer  extremtty  aawUDie*  the 
hori/.onlnl  posilioti.  anil  ttu-u  drauiu^  it  forwait]  until  it  tou<'hes  the  )h)s> 
terliir  extremity  of  the  scptinn.  In  making  the  forward  niovcment  tbc 
outer  extremity  should  be  -slij»litly  removed  fnnn  the  se[»luni,  so  *s  to 
bntiK  the  curved  lip  Iwyond  the  median  line,  thereby  making  sure  tliat  it 
catches  on  the  s^'ptiim.  The  outer  end  of  the  catheter  should  then  I* 
moved  lowani  the  nasal  .septum.  ittKl  held  nmr  the  tip  with  the  fii^'n 
of  tJie  left  hand.  The  lip  should  then  be  rotated  dowuwiird  and  i>utward 
more  than  18U  degrees,  or  through  more  than  half  u  circle,  into  tite 
piuiryngeul  orifice  of  the  Ku.slaehiuii  tulje.  If  -there  i.s  no  malfonuatiraj 
and  the  velum  palnti  is  not  so  tense  as  to  ilisplnee  the  tip  liAckwur 
it  will  enter  the  orifice,  whetv  it  should  Ite  liehl  ihinng  iuHnlion. 

The  fixation  of  the  catlictrr,  after  it  ha-s  Iwf-n  properly  introduted  into 
tlie  pharyngeal  orifice  uf  the  Kustachiaii  (uIr-,  xa  mos-t  easWv  aceonj-, 
ptished  by  grasping  the  free  cud  between  the  thumb  and  the  foretiugcr/ 
while  the  other  fingers  rest  across  the  bridge  of  the  nojte. 

Th*'  ausrultalivii  wr  diagm/siir  liihr  (f-'ig.  4lVJ)  should  W  used  to  di 
mine  whether  tlic  catheter  is  in  place.    The  statements  of  the  juttieni  oD 
tliis  point  are  not  triLstworthy,  as  the  .sen.saliun  prtwhieed  by  inflarir 
often  gives  rise  to  a  feeling  of  fulness  in  the  ears  wfien  the  au^eullaiio 
tuln*  diM-s  nitt  confirm  the  paiif-nt's  statement.    The  physii-ian  shouL 
make  u  eomuiuti  practice  of  using  (he  aus(.-ultation  lube  when  itilUtit 
the  ears,  not  alone  to  ju<lge  whelher  the  pn>cedure  is  successfiil.  but 
enable  him  to  determine  tiie  eonditlon  of  the  Kustachian  tul>e  Hnd 
middle  ear.    If  there  is  a  soft,  blowing  murmur,  the  tnljcis  norinaJIy  open, 
although  it  may  l>e  normally  in(lale<l  and  the  mnnmir  not  hi-anl.    Thif  i 
is  exceptional,  however,  and  the  fact  of  intiaiion  can  Ix!  denioiistmi 
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by  usirig  the  manoiiieUT  tightly  fitted  into  the  external  aiidiiftry  meatus. 
The  U-sIiiipi'cI  ttilic  of  thf  riimiuineler  should  M)nt«iii  m  fr\v  dr«)[>s  of 
colored  tlinii.  whk-li  will  rise  in  tin-  outer  nnn  of  the  niiiuoriicter  tulw 
(hiritij;  inflation.  If  the  Eustachian  tul>e  is  olxslructi-il  hy  cafarrhal 
sueUing  or  hypertrophy  of  the  mucous  membrane,  the  chantcter  of  the 
sound  during  iiiflalion  Ijeeomes  .sihilunl  and  rou;rh.  The  pre^senee  ol 
mucus  in  the  tiilx-  is  indicalwl  by  \nmsi  hiibbhiijf  rules.  It  ix-ca^idiuilly 
happens  tliat  at  tfie  l)eginning  of  iiiHutioii  there  iire  signs  of  obstruction, 
wliieh  after  a  fen  moments  sutldcnly  di-tuppear.  In  these  cases  it  is 
probable  that  a  thick  phijj  of  mucus  obstnicted  the  tiilx-  and  whs  dis- 
lodged by  the  otKration.  In  alniphic  titili«  iiicdtii  the  Kus(a<-hinn  (nl>c 
is  corrcjipondiu^fy  open,  nnd  inflntioii  give*  a  very  soft,  blowing  murmur. 
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tuamimn  mnthi*!.      I'lu  viithvur  hi  hvM  lu  ikwIiuii  vjlh  tlw  loll  huid,  Ihuouli  »iit  Lhu*  •liuwn  lii 
lb«  fflwimiW). 

Oth«r  Methods  of  CathetaiiEation. — '["here  are  '**'veral  other  melhoils  of 
ealhel criming  the  Ku.stactiiuJi  tubes,  nut  eonuiiutily  ii!>ed,  that  in  e\i.t'[>- 
ptional  viXM-s  nmy  be  re>Mirted  to. 

(a)  Curhclertv-Jilioii  from  the  opposite  nasal  cavity  may  l>e  done  with 
the  cirdiniiry  catheler  in  those  ca.ses  in  whieh  iher^-  is  a  narrow  pharyngeal 
vault,  by  intnxhicing  the  callieler  along  the  Hoor  of  the  nose  in  the  usual 
way  until  it  tiwhes  the  posterior  wall  of  the  pharynx,  then  rotating  ihe 
cuH'eid  tip  towarrl  the  opj>osite  ICustachian  oriiice  unfil  the  ring  on  ihe 
outer  end  of  the  catheter  slaniis  liori/.imtally  lowanj  the  uiedian  line. 
'Hu*  outer  end  of  the  catheter  shouki  then  be  removed  from  the  septum. 
thus  bringing  the  tip  in  npproximutton  with  the  pharyngeal  opening  of 
(he  tul>e.  Oentle  pressure  in  .1  Ixickwanl  direction  will  bring  it  well 
into  the  (>[H'nitig.  Iiiflatiim  should  tlieti  l>e  pmeti-std  in  the  usual 
tuaiiiier. 

This  method  may  be  used  when  there  is  an  itb.structive  lesion  in  the 
none  ujmn  die  side  to  Ik'  catheteri/«Ml  and  in  those  cases  in  which  there  is 
congenital  occlusion  of  the  po-sierior  nares  on  that  side. 
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pre.<^etUair  tank  nith  a  pre.s.sni'e  rt^ilator.  the-  exact  amount  of  air 
prcvMirp  necHwI  to  inflatp  the  ear  may  lie  established  f<M"  each  case 
at  ilic  liiiK-  (if  ihe  primary  i-MLinimiliuii.  This  shuiiM  Ixt  made  a  pari 
of  the  rc<onl.  ami  utilized  in  the  fiilurv  treutnicnU,  If  it  i.s  found  after 
a  few  treatments  that  inHaliun  is  aceonipli^hed  with  less  air  pre.ssure 
than  was  at  first  re<[uired,  a  favorable  prognosis  may  be  ^iven.  The 
great  a<!vanlojic  of  this  nu'lhtx]  over  Politzcr's  is  the  fact  that  die  aiurturit 
of  pressure  used  eaii  be  aeeuralely  estiiiiatciJ.  reKulated,  and  reeonlt-d. 
This  method  should  l>c  adopted  in  all  modern  offices,  but  for  be<lside 
praetire  and  for  hnnic  n.s<^  the  Piililitcr  iHig  still  holds  h  dtJiitinH  and 
aseful  place  in  otological  practice. 

Thouia-s  HufibanI  lists  al.^n  devised  an  ingenious  eonipressetl-air 
ap[^m^H^u^  for  the  graduated  and  scientilic  regulation  of  the  air  pres.iure 
in  tympanic  inflation.    His  apparatus  is  also  provided  with  an  air  filter. 

External  Mechanical  Massage. — In  the  hands  of  llie  author  external 
mechanical  vibrnlion  below  the  angle  of  the  inferior  maxilla  hns  provr<l  a 
valuatile  adjunct  lo  the  inflatioM  of  ihc  middle  ear.  In  some  (^se.s  uhieh 
resist  suc<*».sful  inflation.  uK-thanical  massage  applied  in  this  region 
with  the  vilirator  will  l>ritig  ul>out  the  desired  re.sult.  The  meclianieal 
vibration  tliu.*;  imparted  probably  lessens  the  passive  «>rip.'slion  of  ihe 
mucosa  of  the  phurynx,  tonsils,  and  faucial  pillars,  ami  thus  favorably 
influences  ihe  mouth  and  the  lumen  of  the  liiislaciiian  lul»e. 

Comparative  Valae  of  the  Methods. — Ii  may  Ik*  said  that  no  our  method 
should  U*  used  to  the  exclusion  of  all  others.  Kach  will,  under  pertain 
eTrcumstaiieis*,  answer  the  ]>urpose  iH-tler  diaii  another.  The  condi- 
tions favorable  to  the  employment  of  any  niethoil  cannot  always  he 
foreseen,  but  can  only  be  a.scertained  by  trial.  The  author  has  often 
found  it  impossible  to  inflate  hy  catheterization  when  he  could  do  it 
readily  hy  the  I'olilzcr  ineditKl.  or  vice  vt^rjtn.  He  hn.s  also  found  the 
Pulitzer  nietliod  iiiailrtjuate  in  some  instances  in  whicli  the  modification 
deseribed  by  (he  author,  using  (he  coroprtsaed-air  tank  and  a  ntisc-picee, 
did  the  work  »atisfartoriIy. 

Valsalva's  method  in  commended  on  aceount  of  it.s  simplicity  and  the 
absence  of  instnimcnts  of  any  kind  in  it.s  i>erforrnaTice.  <  )n  the  other 
hand,  it  is  to  l»e  stronglv  condcmni.nl  on  account  of  the  ease  with  which 
it  may  Ih'  abnsni.  It  is  <Ione  entirely  hy  the  patient,  and  the  relief  it 
affords  may  tempt  him  to  resort  to  its  use  much  oftener  than  i.t  neces- 
sary or  safe.  There  are  few  cases  re*]uiring  inflation  oftener  than  once 
on  each  alternate  day  for  a  periwl  of  six  weeki.  With  \'al.salva's  mctho<l 
the  patient  often  inflates  his  ears  several  times  daily  for  many  weeks 
or  months,  thu-s  producing  pressure  atrophy  of  tlxe  drumhead.  When 
thi.s  condition  ariw-s,  the  slate  of  the  patient'.s  ears  w  worse  than  before 
trentmciils  wen*  given. 

Catheteri/ation  is  regarded  by  many  as  the  mMt  effective  method  of 
inflation  yet  <lcvis«l.  In  llie  author's  experience,  a  Uaider  tynipniiie 
murmur  U  heanl  by  dii.s  than  by  any  nrher  method.  Tie  iK-licves,  there- 
fore, that  where  it  can  be  used  without  great  discomfort  to  rhc  patient  it 
should  hv  given  preference.    JloH-«ver,  there  are  certain  nasal  defoimi- 
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ties  which  may  prevent,  or  »t  Iciist  greatly  hinder,  its  sncrrssfiil  lis*, 
Some  othfir  mctlnnl,  prffrrably  the  tank  and  no?,i^piece.  .shoiili)  Iht'ii  \h- 
iiscd.  Politzer  himself  daiins  more  for  his  method  than  for  an^-  other, 
not  exeeptiii^  (.■allirterizalioii. 

Tlic  Politzer  iiiethml  is  extensively  recommended  and  used  on  account 
of  its  -simplicity  and  the  ease  with  which  it  is  pnu-tise^I.  In  ihase  eo-ics 
in  which  the  catheter  i-annot  Ik*  ii.sed.  a.s  in  niarkt.'d  lia^jd  oUslruction, 
hypersen.sttivono.ss  of  the  niiicosQ,  timid  ptLlients,  and  children,  it  should 
he  elet'ttsl  as  prefenihle  to  cathetemation. 

riilfs-s  the  diHjtnostic  (au.-«cnltation)  tube  is  used,  the  operator  U 
lii'vcr  certain  of  the  re-snlta  tihtuinoil  by  any  niethwl  whatMiever,  tiie 
pHlieril','*  stateiuents  often  Im-Iiij;  iin I msl worthy. 

The  niodiKed  Politzer  methixl,  in  which  the  compressed-air  tank  takes 
(lie  pla<-e  of  the  rublK?r  bulb,  is  ordinarily  preferable  lo  the  Folil?^r 
melhml,  ns  llio  pressure  can  be  nrcnrarrlv  n-jjiilaleil  to  suit  each  ca.te. 
The  tyrnpanle  iiiurrrinr  is  louder  and  fs  heani  mtieh  lon^T  aiMl  nwre 
continuously  on  m-cinnit  of  (lie  conxUint  air  pressure  dmn  with  the  short 
piiif  obtainalile  with  (lie  I'olitzcr  Img.  The  anthor  h<'lieves,  however, 
that  where  catheterization  can  lie  done  wIlJi  little  di.seonirort  to  the 
puli<-fil,  it  should  be  jjiven  preference. 

Eecapitulabion.-  I.  Catheterization  is  the  mast  etfeclual  method  of 
inHadon  in  most  subject.^. 

2.  Tiie  ei>riipre,ssed-iiir  tank  and  nn^e-piere  are  preferable  if  for  any 
rcrtsoii  catheterization  cannot  be  [jerfonned. 

;i.  The  I'olitzer  rnethoil  should  he  used  in  l)«I.Hiile  practice  and  as  a 
"liomc  treatment,"  and  in  all  other  instances  in  wliicii  the  eompresseil- 
rtir  apparatus  an<l  na.sal  tip  are  not  available. 

4.  Valsalva's  nietho<l  shonid  only  he  recommended  when  the  others 
are  not  available,  and  dien  ordy  with  strict  instructioTis  a,s  lo  its  [KMuible 
evil  results  if  the  (lirection.s  a.s  to  the  fr«(uency  and  periotj  of  use  are  no* 
strictly  followed. 
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CHAPTER    XLI 

TNFL.\MMATORY   DISKASRS  OF  THK  TYMPANUM 

ACUTE  CATARRHAL  OTITIS  SIEDU 

ArtrTF,  (."Htarrhul  alitis  iiK^lia  ttJiiipriscs  a!)Oul  13  [wr  triit.  ( Hovdl  \  of 

all  car  disea.>ies;  ji  is,  iherefore,  a  vrry  importanl  division  of  oiolug^v,  aiwi 

rflliuiild  Ih>  considered  In  some  deCiiil,  esjiet-ially  in  view  nf  rlie  fuel  ihat 

le  general  practitioner  is  .so  fretjueritly  failed  u|Kjn  lo  treat  it. 

General  Etiology. — The  causes  of  simple  nitarrlml  »iiiiis  nicdin  are 

numerous   und   may   be  L-onsidered    under   tlirtn-  ditfcrcnt   tietuliiigs, 

aamely: 

1.  Exciiiiig  niujrct,  or  pathn^'nic  micro6rp»l1isln^. 

2.  External  iiijiiwrtcrs.  or  those  eoiidilion.s  wlenial  to  the  Ixxly  which 
ael  as  predi.-spasitijj  causes. 

3.  Internal  infitifiicre,  or  those  conditions  nithJn  the  body  which  pre- 
dispose to  olitie  inHaniniation.s. 

1.  Exciting  Causes. ^ — The  exact  rt>httron  v^  mfir«it>rt/aiiiintiM  lo  tlie  inflani- 
luatioh  of  the  uiiildle  ear  i:*  iioi  yet  fully  drlcriniwtl.  That  they  arc 
found  in  healthy  ears  is  prolmhlc.  as  the  invoiigations  hy  Zaufid  have 
shown  them  fo  Im*  present  in  the  ear.s  and  epipharynx  of  mbhit-s.  ^Ve 
know  that  the  various  infectious  fevers,  a.s  .■iCHrlet  fever,  mca.sles, 
diphtheria,  etc.,  are  oflrn  aci-oiiipanied  Iiy  Hciile  i-atarrhal  otitis  media, 
AJthoujjh  coiuplicatioiis  from  these  sourt-es  are  very  prone  to  take  on  the 
suppurative  type.  There  is  no  .special  haeteria  which  causes  calarrhHl 
inflanmialion  of  the  middle  ear.  hut  there  is  usually  a  comhinalion  of 
two  or  more,  .such  as  the  Diploc-rx-eiis  pnciimoniie  and  the  .Streptrxxx-ciLs 
pyof^eiies.  The  .^^taphvlociH-fiis  pyo^i-nes  iiJhu.s  and  !um'U^.  an<l  the 
Bacillu-s  pyocvaneus  are  next  iiiosl  freijueiitly  found  In  the  middle  ear. 
Frieilliiiider's  bacillus  is  le.is  frequently  found  in  combination  with  the 
Staph ylix-oci'u-s  fereus  albus.  liacillu.-;  pyocyajieu^.  and  the  MicnKOcvus 
lernif^'nus.  Tliese  and  oilier  tnicroorpanisms  may  1h-  pn-sent  In  die 
tynijmnie  cavity  without  excilinfj  intlanuuation.  It  i.s  necessary  (hwl  die 
conditioiM  of  chc  .swretion.s  and  the  tis.sue-i  Ix-  favorable  for  their  rapid 
proiMit.'iition  liefore  they  are  able  to  exi'ilc  an  inHamniatory  pnKi-ss  ll 
has  Ijccn  found  that  the  invasion  of  a  new  inicrtHirt'anisni  i.s  siiffieient, 
under  <-er1ain  circurnstaiitr.s,  lo  e.\ci(c  iiillanuiuition.  After  the  inHaui- 
lualiou  lias  aulnsided,  the  invasion  of  aiiotlu-r  ty|K*  of  microorgaiiisni  may 
CBU.se  a  recurrence  of  the  inflammation.  The  i|Ucslion  of  inicniorpjr- 
i.sHLs  in  their  relation  to  itiHammalory  pnx-esses  i.s  still  involved  in  so 
much  .sjiecrdotion  and  doubt  that  it  I.s  impo.s.sih!e  to  f;ive  any  definite 
stalement  a.s  to  tlie  exact  influence  thev  have  u^  etiolu^^iciil  u^cnt^  ia 
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catiirrha!  inflammations.  It  seems  that  after  the  priman*  irriiHtion  of 
the  (issues  has  subsided,  the  soil  is  prepared  for  other  ^erius.  so  that 
upnii  their  entranee  then'  is  a  recnKlcscotK'e  of  the  iiiflainmator}'  process 

It  is  well  known  that  padiopenie  microorganisms  anr  nmre  virulent 
at  times  than  at  others,  hcner  the  presence  of  microorganisms  per  Jtr  is 
not  sufficient  to  cause  acute  inflaninmtioii.  They  must  Ixr  of  \hv  proper 
viruleiicy,  the  .soil  luiist  he  prepare*!  to  favor  their  activity,  and  the 
cellular  structures  must  Eh-  so  modified  in  their  functional  activity  a.s  ut 
be  unable  to  resist  their  itiHuence.  Even  the  tulwrcle  bacillus  may  lie 
found  in  the  secretions  of  die  middle  ear  without  giving  rise  to  paiho* 
logical  changes. 

Chaimrh  nf  //H«.»m".— Microoi^nisnis  nearly  always  gain  accc«  to 
the  lyujpiinuiii  thniiijili  the  Kustadiian  IuIm*.  'j'herc  are  scvcnil  other 
routes.  Iioi.ve\or,  through  which  llicy  may  enter  it.  'ITie  bloodvessels 
may  carry  them  to  the  mucous  rncnihranc  of  the  (ympaunm.  where  they 
may  be  thrown  out  with  the  svruni  and  mucus,  and  thus  give  riie  lo 
infljiinination.  'i'hey  may  also  gain  atres-;  through  die  drumhead, 
when  it  is  perforated,  either  from  congenital  or  pathological  Mates.  In 
rare  instances  they  may  gain  entrance  from  ihc  cranial  cavity  ihrou^ 
the  bony  walls,  or  through  the  iiiteniul  au^htory  canal  and  labyrinth. 

As  ha,s  l)ecn  stated,  ihry  most  frequently  gain  enlrance  through  the 
Euslacliian  (ijIh-.  This  aiay  (Krur  in  spilr  nf  the  fact  thai  Ihc  tulx-  is 
litirtl  with  ciliate  columnar  cpithcliuiri,  whose  ciliu-  cn*atc  a  current  to- 
ward the  epipharynx.  Tlie  Kustuchian  tube  is  |Nitent  as  it  niomentflxily 
o|ien.s  to  admit  air  into  the  tympanum,  and  (he  nucrobc-s  may  lie  swept 
itiwaiti  with  till-  currciil  of  air  Id  iIh-  middle  ear.  'ITiis  may  bImi  lake 
pimr  during  paroxysms  of  sneezing  or  vomiting.  Hence,  there  is  m* 
absolute  physiological  barrier  otTei-ed  by  the  cilialeil  epidielium  of  the 
lube  to  the  entraiiw  of  microorganisms  into  the  middle  ear. 

Tlie  mi(Toorgaiii.sm.s  excite  catarrlml  iiiflatnmaliori  which  may  assume 
the  suppurative  t>"pe.  They  may  also  be  present  without  exciting  anv 
pathologinil  rcactidii. 

2.  Extemal  Influences.— The  external  causes  of  otitis  meilia  cannot 
be  I'oii-sidci-cd  without  also  tnking  into  account  the  inleriail  coiirlition.4 
M'hicli  predi^spose  to  it.  It  is  convenient,  however,  for  purftoses  of  sluilv 
to  consider  the  external  cause-s  separately,  and  in  so  doing  we  -shall  liave 
ti)  lake  into  consideration  the  local  conditions  of  the  upjier  respiraton" 
tract,  ns  well  as  certain  constitutional  states  which  will  I>c  coiusidcred 
in  detail  under  the  second  type  of  general  causes. 

Expomri-  lo  the  wralhtr  is  a  fruitful  predisposing  cause  of  otilU  media. 
especially  when  the  tout;  of  ilie  .system  is  not  up  to  ilie  normal  standard. 
If  (he  patient  has  chronic  rhinitis  or  obstructive  <li.sea.'»e  of  the  oas»i 
cHvitic-s.  or  hius  adenoids  and  epipharyngeal  inflammation,  exposure 
to  the  inclemenciejj  of  the  weather  i.s  esjjccially  liable  to  re-sull  in  acute 
catarrhal  iaflammalion  of  the  niiddtc  ear.  C'crtain  other  factors  euler 
into  this  propo.silion,  oa  clothing,  climate,  zone,  age,  sex,  and  the  occu- 
paiJon  of  the  patient. 

It  seems  appropriate,  therefore,  that  these  etiological  factors  should  be 
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eonsideretl  under  this  heading,  rather  than  under  iieparate  para^aphs. 
It  is  evident  that  the  oiftK-t  of  *'X|M)Mirf  In  the  wi'alhtr  will  dc|H*nd  very 
hirgd_v  ujxin  the  amount  and  kind  of  clothing'  worn,  am!  the  fUniate  and 
latilude  in  which  the  patient  lives,  as  well  a-s  upon  his  occupation.  Ape 
and  sex  will,  al.sf».  Iar^i?lv  dt'teriiii]ie  ilii.s  elTtrt.  The  eharactiT  and 
amount  uf  clothing  worn  doe.s  not.  ptr  se,  tletennlne  the  iiifluentr  (hut 
exposure  to  the  wejither  will  have  upon  the  putient,  as  the  habits  of  the 
iniJivitJiial  and  the  character  uf  die  houM-  in  which  he  lives  modify  his 
susceptibility  lo  such  expasure.  If  he  lives  tn  a  house  that  is  Iiut  partially 
healed,  anil  has  Iteen  aceustonied  to  sieepinj;  in  a  l»efIro(»ni  which  was 
never  healed,  the  ex[>o.sur('  to  the  inclemencies  of  the  wenlher  will  not 
aiFect  him  as  niurh  as  it  will  one  who  lives  in  h  wetl-buill  house  which  is 
uniformly  heated. 

Many  of  our  eoiinlry  homes  nre  so  loosely  eonstructcd  that  they  are 
well  ventilated  through  the  crevices  about  the  window^  and  doors.  There 
in  not.  therefore,  the  extreme  ditference  lielweeii  ihe  conditions  indoors 
and  outdoors  found  in  the  iK-tier  portions  of  the  large  cities, 

Thasc  living  in  c*»nntry  hovi-ses  are  .subjected  to  a  more  even  tem- 
perature aiKJ  atniosnherr.  within  unti  without  the  house,  Uian  tho.se 
who  live  in  closely  built  and  i"»e(ter  healed  hau.*e.H.  They  are,  there- 
fore, not  so  susci'ptible  Ui  clianges  of  the  weather,  and  the  amount  of 
clothing  they  wear,  when  cxfjosetl,  neeil  not  differ  so  much  in  quantity 
BtuI  clmnicter  from  that  worn  while  indoors. 

1  have  known  pa(ieiit.s  accnstonied  (o  country  life,  who  were  exposed 
to  the  inclemencies  of  the  weather  a  hundred  times  more  than  they 
were  in  after  years  when  living  in  ihe  city,  to  Ih-  entirely  free  from  eaiar^ 
rhal  conditions  uf  tlie  nusc  and  ears  while  living  in  t)ie  euuntry,  aud 
rapidly  develop  (hem  after  removing  to  the  city. 

'Hie  ciitarrliid  infliimniitliori  developed,  in  spite  of  ihe  fact  that  ihey 
were  aking  extraordinary  jiti-caiilions,  iti  the  way  of  nMiiiniial  clothing, 
to  protect  tlietit.selve.s  while  ouldooi's.  It  seein.s,  therefore,  that  the 
habits  of  life  which  lend  lo  lower  cell  vitalily  have  more  to  do  with 
the  predisiK).  Ition  of  the  upper  respiraloy  Inict  to  e^iitarrhal  iniUim- 
mation  dmn  ihe  amonni  or  character  of  clothing  worn.  Our  modern 
dwellings,  with  their  'jnperb  heating  plants,  .storm  windows,  etc.,  are. 
perhHp.s,  les."*  of  a  boon  to  humanity  than  is  generally  supp*)sed.  The 
more  primitive  style  of  living  seein.s  to  aeciistom  the  .system  to  the  vari- 
Btiotis  in  the  temperature  and  hygmscopie  conditions  of  the  alma-iphere. 
It  i.s  not  rea-sonalile.  however,  tn  expect  that  we  will  rcfurn  to  that  mode 
of  living.  W't'  can  only  say  in  tliis  connection  that  in  the  construction 
of  our  hoases  nwre  altention  shouM  I*  given  to  ihe  ipiestion  of  ventila- 
tion. It  haa  been  said  that  good  ventilation  and  cheap  healing  do  not 
go  hand  in  hand.  Within  cvrtain  litniLs  thi.s  is  undouhlwlly  true.  Never- 
theless, the  architect  can  Act  much  toward  the  proper  venlilalion  of 
dwelling  hoii.'w's  without  materially  increa.sing  the  expen.se  of  heating. 

The  attention  of  the  public  .shontd  be  freijtiently  called  lo  this  fact 
until  they  are  cducatcfl  up  tn  die  [Kilnt  that  lliey  will  deniaml  that  this 
problem  receive  appropriate  allenliun  at  the  hands  of  the  architects. 
46 
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Thf  rlimtiif  and  laiitnde  \n  which  one  lives  inlluence.  in  a 
iJc^rcc,  ihf  clinmcter  ami  iimoniit  of  cxptwiirt^  to  whirh  he  \s  >iib| 
In  the  teuiptrale  zone  the  cliiualc  h  u-siuUlv  varinbh'  aiiij  MibJ 
vrrj*  rsLpid  chnngcs  in  tcinp<:Tnliirc  niid  hygroscupit-  i-onjiiioiii 
alinasphcrt',  un<l  is,  lUrn-ftin',  imc  of  {\\v  farlurs  in  the  ftitrfii^v  erf 
ittflainniations  of  the  up|)er  respimtoi-y  tract  and  middle  car.  Tin 
iiviiif*  in  the  more  rHgitl  and  torrid  7,i)nes  are  less  expix'^etl  lu  sud« 
chaiige^i  ill  the  tein|>eralure  ami  atmosphere,  and  are,  c«jn>e(|uentlv.  i 
suhject  to  rulurrhul  inllaintnutifin.s.  'I'hosc  living  near  larjfi'  IxHlie^ 
water,  us  the  ocwin,  or  the  cliain  of  (Jreat  I^kes  between  t'aii 
the  I'nitcd  States,  arc  especially  affected  by  elimatJc  eondi'tions. 
iilinosfiherc  is  muisl  and  iH'netratiti{^.  The  skin  is  iJiereby  fhilU'il 
vasomotor  iktvous  (•ciitre-i  are  disturlR-d.  and  many  of  the  fiiiicli 
nutrition  and  melaiK>lie4ni  are  ino<liKe<!  in  such  a  way  i\a  to  exeile  infll 
niatory  prcx^^sses  in  the  uiuttjus  mentbmnes,  especially  thoetc  ofcjj 
H'-^piratory  tract.  ■ 

Certain  iKTUimtiufis  give  rise  to  greater  exposniv  tlinii  luliers.  ww 
(luenlly  wx,  \vnich  litr;;cly  ilelcmiines  the  nature  of  one's  «]fx'n)wti< 
tnust  have  soine  itiHneiice  in  the  eJioto^y  of  llii.s  di.seHse.  A  pr«ner|i 
portiun  of  malr^  are  ijcpi)^  to  tlie  inelenu-neie.'*  of  the  wealher;  hidl 
eatarrlial  InHarnnmiion  nf  the  mucosa  is  more  common  with  lliem  tb 
fenmles.  ^M 

Atfr  al-w  determines,  to  some  extent,  the  amoimt  of  expcMiire.  ni 
male  adults  in  the  vigor  of  life,  full  of  ambition  and  enteqiriM.*.  mi 
ofleu  subject  tlieniselves  to  the  inclemencies  of  the  weatluT  in  tlie  pi 
suit  of  their  vociittoiLs  than  those  who  are  younper  or  older.  Hen 
we  find  catarrhal  iiiHammation  of  the  middle  eur  ami  upper  r(.*-'<piriilt 
tract  more  eoinmon  in  yonng  adulthood  than  at  anv  other  perii; 
life. 

A  careful  study  of  the  above  facts  will  demonstrate  that  cjr/xt 
Oil-  itfatli-rr  is  H  (|ne.stion  of  ccmsidt-rabte  coniplcNity.  as  the  eirecLs  nf  1 
exposure  nre  [arjieiy  tleleriniiied  by  tlie  nuKle  nf  life,  clothinj;.  zone,  m 
sex,  and  occupation  of  the  patient.  It  is  not  sufficient,  therefor*-,  forii 
to  sny  to  the  patient,  "  You  .should  not  expose  yourself  to  the  inclemeivc 
(rf"  the  weather."  All  the  fiu-ts  pertaining  to  his  mode  of  life  <<houkl 
taken  into  cciii.sidenilion.  and  advice  j;iven  aecordinjfty.  ll  hn-s  Iiceoi 
epiite  the  fashion  nowadays  lo  tell  patients  that  they  should  take  a  o 
pliinj^;  hath  each  inornin^.  and  that  they  should  walk  at  least  five  m] 
a  day.  This  advice  with  certaiji  limitations  is  .wniid.  and  Is  liased  up 
the  data  given  alKwe.  The  utlenipt  is  made  by  this  proeethire  |o  bri 
tlie  patient  for  a  brief  time  each  day  back  to  the  primitive  meihofU 
living.  It  is  well  knovm  that  life  in  the  oprn  air,  attd  a  certain  amoi 
of  ex|>osure  of  the  body  to  varying  degrees  nf  heat  ara)  cold,  are  |mJ 
able  to  the  wcll-t>eing  of  the  .system.  fl 

.More  atientinii  should  l»e  given  lo  this  subject  than  is  now  to 
The  iufinfncr  of  open  air  upon  Uie  cellular  vitality  li  greater,  pertu 
tlian  is  generally  jipprci-ialed.  We  know  that  many  women  work  indo 
all  day,  are  cotistanUy  uiaking  phyMcal  eKerlion,  and  arv  aiicmtc  s 
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poorly  nourished  iii  spile  of  the  fact  that  they  have  plenty  of  nholesonie 
UhmI.  The  same  umimiit  of  cxprcisi'  taken  in  the  open  rtlr  would  tranN- 
form  them  into  robu.st.  re<i-bloo<letl  women.  Fre>h  air  is  the  most 
potent  thcrnpculic  iigenl  for  the  iipUiiildinf;  of  the  svstorii. 

8.  Intanul  Influe noes.— The  inlerniil  cniiditiuiLs  whieh  pre<li.s|Kxse  to 
eatarrhal  inflaniEiiJilion  of  the  niiiltlle  ear  und  tip[K.T  respiralory  tract 
have  II  more  intimate  elinicat  reliitioiiship  to  aeiite  4-uliirrhat  otitis  mrdin 
ihui)  the  exterr)al  influences.  It  is  well  estjibli-sheil  that  nilddle-i'ar  dis- 
ease is  ahnost  invaria My  preceded  hy  some  form  of  nasal  or  epipharyn- 
geal diseiise.  Whatever  causes  the  preexisting  infection  and  innaninm- 
tioH  of  the  nasal  niunms  mcmtmine  or  the  intieosa  of  ihe  vpipliiirvtix 
will  also  direetly  or  indirectly  lead  to  a  similar  eonditioii  within  the 
Eiistaehinn  lul>e  and  middle  ear.  This  is  easily  affounted  for  when  we 
roiiiemlur  ihat  the  mucous  membmne  of  the  KiLstaehiari  liihe  and 
nii<ldle  ear  i.s  a  continuation  or  reHectiun  of  that  lining;  die  nose  and 
epipharynx.  It  i.s  (piite  similar  in  physioln^'v  ami  structure,  and  inflam- 
matioiLs  therefore  reatiily  extend  from  one  part  of  it  lo  another.  If  there 
is  H  ditt'erenee  in  the  stnietlire  of  the  mucous  mcndtrnne,  a.-*  in  the  uie.>o- 
pharynx,  where  the  epitlieliuiii  is  s(|uttnifjus.  the  indaminHtur)'  process 
dors  not  readily  extend  to  that  |iHrl.  The  nuicosa  of  the  nose,  epi- 
pharynx, iMi-slaehiiin  tulje,  acid  middle  ear  are  IjnnI  hy  r-olumiuir  eiliulitl 
epitlielfnni;  hence,  there  \s  no  bar  lo  the  extension  of  the  inflammatory 
process  from  one  to  the  other. 

In  this  connection  it  is  of  advantage  to  briefly  r<'fer  to  the  djse-iises  of 
the  nose.  epipharyiLx,  and  fauces  wliieh  cause  influijiuiatnry  di.seaf«s 
of  the  Kii-stachian  ttibe  and  middle  ear: 

(u)  .VtMo/  f/f>m#f«  which  cause  patliolopieal  processes  within  the 
middle  ear  are  either  inflaiimtatory  or  obstructive  in  iharaeter.  The 
inflammatori'  cJisejiscs  are  acute  rhinitis,  acute  fibrinous  rhinitis,  diph- 
theritic rhiniti.*,  svphilitic  rhinitis,  luljcixiiloiis  rhinitis,  and  catarrhal  and 
.suppiiralive  simiitis.  'llie  inMununalion  may  exlcnd  lo  llie  middle  ear 
through  tlie  Kiislacliian  lube  by  continuity  of  tissue,  or  the  pathogenic 
liaeleria  niav  invade  iheear  through  the  Kustachian  tul>c  or  through 
the  blomJ  and  lymph  channels.  They  also  influence  the  inflanimutory 
changes  in  the-  middle  ear  by  causing  the  closure  of  the  Kustnehian  tnlw. 
thereby  interfering  widi  the  vemilatioti  of  the  tympanum.  The  oxygen 
w  gradually  alworl»ed  from  the  middle  ear.  thus  gradually  rarefying  the 
air.  'Hie  IiIimkI  wiilitn  the  vessels  of  ilic  imicosp  of  the  miildle  ear  rushes 
in  to  fill  the  partial  vacuuiu  thus  created,  and  congestion  nnti  engi>rgc- 
menl  of  the  mucous  membrane  follow.  This  jead.s  lo  cliang<-d  nnirilion 
of  the  parts  and  tt>  a  disturU-d  rehitioii-ship  of  the  cellular  structures, 
whieh  after  a  time  prefli.spases  to  an  inflammatory  process. 

N'usal  obstruction  is  al.so  a  fruitful  .source  of  ear  di-sease.  I'lie  pres- 
ence of  spur.<,  ridges,  ihiekening,  and  deflections  of  ihe  septum,  and 
enlargement  of  the  middle  turbinate  (.see  VicioH.s  Circle  of  the  Nose) 
cause  stenosis  of  one  or  iKitli  nares  or  oli-structs  the  oslia  ot  the  sinn.'ies. 
As  the  na.sal  cavin'cH  are  thi-  tiatund  channels  for  tlic  respiratory  and 
expira'.ory  currents  of  air,  any  interference  with  their  pafcncy  results 
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in  physiologicnl  distil rlHinres  of  a  very  prnnmincpH  rharactrr.  W 
tht:  iJiapIira^'iu  t-omract-s,  the  rhoradc  cavity  is  enlarpij  iiitil  titf 
from  without  rushes  in  to  fill  the  incrra.'*«l  space.  If  the  XMxsaX  rJiaiiil 
through  whirh  rhe  air  riiiors  the  ^('^|li^lIl>^y  tract  arr  oUslrucird. 
contrnrtion  of  the  rlinphra|rni  acts  as  the  valve  in  a  syriiinr  »"!»( 
is  fun'ibly  pulkni  mil:  the  air  is  thus  rarefied  {Knsteriur  to  the  paini 
oI>-itriK-tlim.  l"he  partial  vacuum  thus  create)!  is  alleinJed  with  the  r 
«f  hloKxI  to  the  vessels  of  the  riUK'()(sa.  This  cnndilioti  after  a  lim^ 
to  tissue  chati^^  and  predisposes  to  inBammalory  proccA.sm.fl 
patency  of  the  Kiistachian  tulic-i  is  thereliy  i!iminis!ird,  which  siill  ffl 
atfe('t>  the  iniildle  ear.  Hence.  na.siil  and  sinus  <>l  is  cruet  iuii  in  a  vtMaX 
menace  to  the  middle-ear  cavity.  ^ 

All  eases  should  be  curefully  examined  for  any  diseased  .sialt*  ^ 
nose,  as  the  substijiK'nt  treatment  of  the  case  will  depend  very  Un 
upon  the  .suecessful  treatment  of  the  niisal  eoiMlitions. 

ICthmoiditis  and  splienoiditis  arc  a  fruitful  .•source  of  uiirldle-wir  inlb 
mation.  'Hir'  nmrbid  >"ecrctions  from  thc-se  cells  How  into  the  cnipKar 
and  ox<>ile  an  ittllaiiimalton  wliieh  in  time  extends  by  ctintiiiuitii 
tissue  to  the  Kiistachinn  tulx*  an<l  inid<I1e  ear.  H 

(h)  Einphnrynijeal  thWaxF.s  prtviiijHKiwg  to  miiidlc-ear  cHtarrh  iiiny 
studied  under  two  hca«.lings;  namely,  posliiii.sal  adeuuiil-'.  or  niMpia-M 
epipharynjpiis  and  adhesive  bands  in  HasenmUller'.s  fo-w(e.  The  pi 
eiiee  of  postnasal  adenoids  in  the  vaiiU  of  lite  {>harym  fnves  rise, 
cpipharvnj^itis,  cither  of  the  cataiThfil  or  .snppiinilive  t^fK-.  For  re«a 
already  ^'vcii.  diis  inllaniliiatory  prtH-css  may  pve  rise  to  middlen 
inllainiiialion.  Pustnasal  adenoids  may  l>e  so  situated  a^  to  cliMe 
mouths  of  the  Eustachian  tuties,  a  common  cause  of  middle^ 
catarrh. 

(c)  Enlarfffd  or  JtitmseJ  faiifial  innsih  have  for  many 
recognizwl  as  one  of  the  princi|wil  etiolopicnl  fnetors  in  die  pni 
middle-car  disease.  This  relationsliip  i.s  readily  utider>lood  «l 
rt-member  (hat  the  ton.^ls  are  .siiitated  Ix-twi-en  the  anterior  and 
pillars  of  the  faace-s  (^losso-  and  pharyn^joiMtlatine  aR-hea).  'lli^ 
tenor  pillar  embraces  ilic  paliitopharyiigcus  muscle,  which  has  set 
inHuenee  in  «>nln»llitiji  the  palcney  of  the  KuslaeJiiaii  iuIh'.  It  is  ap^i 
cnt  that  when  the  tonsils  are  diseased  the  pillars  are  conjtcsted  or  inf 
and  in  time  their  mu-scular  fil>er.s  undei^  more  or  less  d^^iie 
and  alropby. 

(rf)  Tiihul  ili-irttaf,  while  iniimately  a^ociatrd  with  middlc^^nr 
in  nearly  every  case  coiniii)i  under  observation,  may  t>e  preM-nt  wii 
a  .similar  prrjces-i  in  the  middle  car.  In  other  words,  there  \s  a  ti 
when  the  intlain  mill  ion  cxU-ihIs  from  the  epipharynx  into  llie  Kiisiach 
lul)c,  and  does  not  vM  involve  the  middle  ear.  Refcrenec  ha,-  aire; 
bwn  miiih'  to  ihc  fact  that  congestion  or  obslnieiion  of  the  Knsiari] 
tul>e  is  a  fruitful  source  of  inflammatory  di-si-a.scs  in  the  luklUlfl 
and  net-d  not  Im?  dwelt  upon  at  preater  length  in  this  ]>ltimf.  "^ 

(«)  ConstllutiDnal  dii^oiilers.  as  anemia,  scrofula,  syphilitt,  and  tu) 
culosis.  lower  the  vitality  and  thus  prcdisjHise  the  middle 


Digitized  by 


.oogic 


ArVTE  CATARRHAL  OTITIS  MEDIA 


72.5 


Rutory  altBcks.    This  has  alreiidy  Iwen  n-ferrwl  to  under  the  cxlenial 

causes  of  otitis  media. 

After  all  ihiit  ha-s  Im-pu  si\\i\  as  to  the  causes  of  otitis  media,  we  may 
m>  Imck  In  the  primary  .•.tatciuent  thiit  tho>f  iuflui'iK't-s  fxlcniul  to  thtr 
body  which,  under  varying  cirfiiiii-sUinres,  alT<M't  the  vasomotor  .sy.stem. 
and  certain  diseoM-d  states  of  the  epipharyiix,  cau&e  obstruction  of 
the  Eustachian  lube  and  subse<|ueni  infcrtion  and  inflammation  of  the 
middle  ear. 

Pathology. — The  eavum  tympani  ctintaiuM  .serum  adniixe<l  «ith  mucu^ 
in  varying  proimrtions.  Kpilhelial  cells  are  also  found  in  the  .seeretion. 
They  show  evidemn'  of  liavinjj  undergone  degenerative  chanpas  peculiar 
to  infliuninatory  processes.  While  the  .swrction  cannot  In-  said  to  Ix*  sup- 
purative in  character,  it  may  contain  a  ninnlMT  of  pus  eorpu.sfle.s,  'V\w 
mucous  membrane  of  tlie  middle  ear,  unlike  that  of  the  nose,  ha^  very 
few  jrfand-s;  hem-e,  the  nmrns  is  formed  from  the  chalice  of  ^blet  cells 
of  the  nuiposu.  In  the  nose  the  nmcus  is  chiefly  formed  by  the  cells 
lining  the  glands,  only  a  few  goblet  cells  piirtif-ipafing  in  lis  prTKhn-tion. 
There  is,  thi-rrfoir,  in  the  iiiidiili'  i-nr  a  very  nipid  ffcgcnenitive  pnMTSs 
(nnicoid  degeneration)  going  on  during  llie  acute  inflHUimatory  process. 
The  intercellular  spaces  are  filled  with  lluiti,  while  the  bloodvessels  are 
verj-  much  t-ongested,  thus  rendering  the  membrane  very  much  swollen 
and  ihicki-tHij.  The  surface  of  ihe  mucous  membrane  is  deniidc-d  of 
epithelium  in  |mtches.  Hovel  culls  attention  to  the  fuet  that  Ieiik(K-ytes 
are  found  mingled  with  the  secretion  in  the  immediate  region  of  these 
patches. 

IVniouneiti  destruclive  proces-ses  are  nut  commonty  present  in  this 
t)*pe  of  ntiddle  ear  disease.  In  rare  in.slances  thedrnnihead  is  in-rforHted, 
■while  there  is  more  or  le.'^s  mncemtion  of  the  mucous  membrane  lining 
tlie  tympanic  cavity.  After  a  few  days  the  morbid  changes  descriljed 
nliove  rnpiilly  disnpfiear,  ihe  mu<-oiis  nieml>rane  returning  to  its  normal 
condition.  There  remains,  however,  a  |>ecu!iar  Misceptibility  lu  rti-ur- 
renl  inflamnuitions.  This  may  Ih'  (fue  to  the  fact  that  niicrtiorganlsms 
of  ihe  proper  viruleney  gain  entrance  to  the  cavity  and.  linding  the  soil 
prepared  by  the  primar)*  inHammatorv  proees.s,  readily  excile  a  recui^ 
renee  of  (he  iiiHiiniiiiiitii'ii. 

Oeneral  Symptoms  and  Diagnosis.— Acute  otitis  media  is  usually 
due  to  a  Imctenal  inf(Ttir>Ti  ma  rhe  Kiisiachian  lulies.  though  it  m-ca- 
sionalty  enters  via  the  bUxxl  current.  The  exudate  uiiiy  la*  simple  or 
purulent.  In  simple  catarrhal  inflnmmnlion  the  drumhead  rarely  nip- 
ture.s,  no  matter  how  inteii.se  the  inHannnntion  may  Ik\  If  the  exinlute 
b  punilcnt  there  is  a  tendency  to  rupture  at  the  point  of  greatest  bulging. 
Severe  simple  catarrhal  vs^s  b^n  with  t}ie  same  eonstitutioiml  dJs- 
lurhancrs  present  in  severe  purulent  cB»e».  namely,  chilU,  fever,  vomitinj^ 
and  pro-slnifion.  It  is  often  fpiite  difficult  to  differentiate  between  acntie 
jnon-suppurulive  and  acute  suppurative  otitis  meiiia.  until  the  dnnn 
membrane  ruplurex  Itoth  t}-pes  of  tnHanmuition  are  due  to  infection, 
one  uudei^ing  resolution  Ijefore  suppuration,  and  the  other  passing 
into  the  suppurative  stage. 
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Intrarninml   coinpIidLtioris    never    occur   in    acute    non-supf 
otitis  nie»!ia,  and  sonirwhat  rarely  in  the  acute  siippuralhic-  variety.' 
cum plirat ions  wc-iir  inurr  oClvii  in  iIk-  clinHiic  tvjic,  with  atiit**  era 
hH(.ion.s. 

'I'lip  exudate  has  a  tendcnry  lo  hoeonie  orpani7-e<i  into  adhesive  RK 
bantl*.  hence  it  Is  very  iniportanl  thai  their  ab.sorptioti  should  he  ; 
leneH  a-s  much  as  jMissihlf.  Tlie  air  (imiHw,  hy  imchils  of  thr  Poli 
Itag  hihI  the  ciitheier.  should  lie  itsiil  lu  vlvar  the  niid(IhM.'itr  tiivity  ol 
exudate,  or  at  least  to  spread  it  over  a  larger  surface,  iherehy  ntlw 
the  amount  of  exudate  at  arty  one  point.  The  iiiihttions  should 
reiM-atwI  from  time  to  lime  until  the  ear  U  fire  from  iho  exudale.  as  jJw 
hy  die  Jinsrultatioti  IuIm'.  Aeconlin^'  to  I'^lwjn  Pynehon.  the  use  of 
eatiliniiuus  ulr  douche  throuj^h  a  Eustachian  catheter  will  abort  su 
oliti*  media.  A  pressure  of  alxMit  five  {lounds  i.s  ro([uire(]  for  tbU  pujp 
The  cnitipn-KNHJ-Hir  tank  should  he  adju-stix)  lo  this  pre.vsurt-  aiMli 
curn-nt  of  air  |>Hs»ed  tlirough  the  catheter  into  the  tulje  ami  tuidc 
cavity. 

Infants  often  have  acute  otitis  media  of  very  sJiort  duration,  pi 
of  pneumococcal  origin.  Inte.stiruil  distiirlMince.<4  in  infants  are  ol 
aeannjMiintHi  hy  ear  infection,  atid  an  examination  of  Uje  ear  abi 
always  \ie  made.  The  exandiematous  fevers  of  childhood  are-  conu 
cuitses  of  midditvear  iiifetTimiLS.  wluch  in  later  years  resuU  in  m 
deaths  from  meniiij^itiH,  siinu*  ihl-ombosU,  brain  alxscwt.-s,  etc.  Gl 
(mills  should  l)e  taken  in  these-  diseases  to  keep  the  nose  an<I  cpiphor 
clean  during  the  fever.  Scarlet  fever  and  nieaslt-i:  are  csjMfiiilly  diM 
live  in  tliis  way.     r>ipbthcria  more  rarely  in^-ades  tlie  niidriU-  car,  V 

Acute  tuben-ulou-s  i]iiti.sm(Mjia  is  selilom  aeeonipaiiii>d  by  pain.    7 
is  in  .striking  contract  to  other  types  of  acute  infection.    If  aiii 
tuberculous  otitis  media  begins  with  pain  and  other  s_v7nptom.s  p 
to  the  ordinary  acute  suppurative  otiti.s  mtxJia,  tlie  prugnosis'  is] 
moa-  favorable  than  in  the  non-painful  variety. 

.Anile  otitis  me<]ia  occurring  during  diatM-ies  is  not  of  diuWtic 
The  CK-currenee  of  the  two  diseases  [a  accirJental.    Tlie  dlaWlic  <lti 
however,  gives  rise  lo  const iiutional  dislurlmnce.s  which  favor  thcii 
cuntiiiua]i(.-e  of  the  ear -discharge.  fl 

Neglccicd  ease.s  of  chronic  catarrhal  otiti.s  media  result  in  xhrfll 
and  atrophy  of  die  iuucuu5  membnine,  or  adlie.sion;s  may  form,  t! 
causing  [MTmancnt  loss  of  hearing.  The  depo.<it  of  lime  salts  or  iidli"-^ 
pnicfs.ses  [uay  Hx  the  ossicles  or  bind  them  to  the  ei}ntiguini.s  walls  uf 
euviini  lyuipaiii.  H 

Symptoms. —' Hie  symploms  of  this  disea-str  vnrj'  acci>rding  flH 
peritHl  uf  liiue  wlneh  has  elapsnl  since  the  unjiet.  At  llie  twf^D 
thev  are  much  more  pronnuneed  than  they  are  after  a  few  days,  w! 
the  more  acute  inUanimalory  prm-vss  has  U-guTi  to  Mil>side. 

I.  The  nn.-*et  of  acute  otitis  media  is  asually  sigtialixod  by  a  »li 
chill,  which  is  c|uickly  followwl  by  u  temperature  ranging  from 
1112°.    The  fever  is,  however,  of  such  slight  character  in  m»»st  n 
the  atieniion  uf  the  patient  is  not  usually  attracted  to  it.    The  sy 
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which  quickly  develops,  und  which  .shoiil<3  (l<*iiuimi  the  attention  of  the 
altendinj;  physifltiii,  is  the  paiu.  which  may  Im;  charucterized  lis  n  dull. 
iKtriii^,  aching  si-ti.sation,  or  it  may  a.-iAtim(*  a  niorr  aciilo  ly]>c,  and 
bet;omc  excruciatiaig  in  iKa  jntenfiity.  It  is  usimlly  inicnnitleni  or  thrnl)- 
hiiig  in  character,  synchronous  with  the  pulse  bcAl  nt  the  wrist,  it 
is  ijue  to  thi*  great  swelling  of  the  druuilieiid  and  nniciius  menihrane 
of  the  tnidille  ear,  whcR-hy  |h*>  mMi.sit<iry  nerve  filaments  are  put  "on 
(he  slpetch"  with  eacli  iirleriid  pulsation.  It  may  also  tie  <liit'  to  the 
bulging  of  the  drumhead  outward  into  the  meatus.  There  is  a  great 
amount  nf  iiiterccllular  flui<l  thrown  out  at  this  .stage  of  the  di.>iea.sp, 
which  tngclhcr  with  the  congcslioii  of  the  hl(MM|ve.s.sfl,s  renden^  (he 
mucous  membrane  and  drmnhcad  very  much  thicker  than  norninl. 

In  the  first  sitige  the  lirmnhead  i.s  very  ritl  anil  thickened,  and  the 
handle  of  the  fiiallriM  olwcurtil  from  view.  Tts  surfatT  may  pre.seiit  (he 
appearance  of  u  piece  of  raw  Lieefsteak,  except  (hat  it  Ls  more  velvety 
in  its  texture.  The  drumhead  may  or  nmy  not  biilge  into  the  external 
meatus,  depending  upon  iJic  amount  of  .secretion  within  the  middle 
ear. 

If  the  nuVldle  cftr  is  filled  with  exudate,  the  drumhead  is  of  necesjiily 
pushcfl  outward.  If.  however,  it  is  only  purtially  filled,  it  may  remain  in 
its  noniial  |H).Mtiun  or  even  Ik;  retracted. 

Aiiricuhir  lenderne.ss  i.s  sometimes  present,  especially  over  the  tragu-i. 
The  mastoid  process  may  or  nuiy  not  be  tender  upon  percussion  or 
pre.-wure.  Pressure  over  the  ma-stoid  antrvtm  nearly  alwavs  elicits 
(enderness.  though  it  may  l»e  slight. 

Done  foiiductioii  is  iucR-aw-tl  on  the  afTceteil  side.  'I'he  lower  tone 
limit  is  lest,  while  the  upper  tone  limit  is  not  atfectwl  in  thase  ca.ses  in 
which  (he  labyrinth  i.s  not  involvetl.  If  the  disease  i,s  unihiterul,  tlie 
\Vel>er  exjM-rimeiiit  lateralizcs  to  the  afTerted  si<Ie.  The  Ilinni^  lest  Js 
u-suaJly  negative  in  clmmclcr.  liy  (he  Icnii  negalive,  1  do  not  mean  that 
it  shows  nothing,  but  that  btwie  cunductioii  for  the  tuning  fork  o^er  the 
Rtastnid  process  is  longer  than  by  air  conduction  when  the  fork  is  held 
near  the  external  auditory  nieattis.  If  the  labyrinth  is  involved,  bone 
conduction  is  iliminishwl.  and  the  Weber  test  show.s  the  sound  laieralimed 
to  the  unaffected  ear,  while  the  Kinn^  test  gives  a  positive  sign.  Laby- 
rinthine involvement  i-s.  however,  very  rarely  preseiu  in  simple  catarrhal 
otitis  media. 

2,  The  seeond  stage  of  this  disease  Es  characterized  l>y  the  diMippear- 
ance  of  the  pain,  fever,  and  rcdticss  of  the  driinihcail.  'IIk-  ronge-stive 
phenomena  are  lessem-d  in  intensity,  hence  (he  ilniiiihead  and  mueou.s 
membrane  are  lcs.s  thickened  and  swollen.  The  drumhead,  instead  of 
iieiiig  iieefy  or  purpli.sh  n-il  in  <'*)lor,  is  yellowish  or  greeni.sh  in  tint. 
The  change  in  color  may  Im-  explained  by  the  fact  thai  then"  is  less 
blotid  in  the  drumhead,  luid  tlie  pale,  slightly  greenish  secretion  in  the 
middle  ear  is  seen  through  it.  The  gpceni.sli-yellow  color  often  gives 
ri.se  to  the  idea  (hai  ihere  is  pus  in  the  middle  ear. 

.\noiher  sjinptoni  of  considerable  significance  is  the  presence  of  u 
dark  wavy  Hue  (Fig.  406)  extending  in  a  nearly  horizontal  direction 
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Etiology. — The  exclling  v&itse  at  this  mthcr  mre  oondillon  b  tfar  .t 
as  in  acute  olitw  media — iiainelv,  tht  specific  baclcria  of  cxanlluMimt 
fevers.  i*{ji[>h)tryngiii.s.  und  iiiHiirtiza.  The  pnwltstMi.siii^  i-iiiiM^  hit  tbox 
conditions  which  give  ru>e  to  obstructed  dmiiiH^e  liirctugh  the  l''u.*t«chiBii 
tulw.  Seu  Irathing  and  cold  sfiliiiions  iti  the  cxicmat  <-iinul  also  act  W 
predisposing  causes.  ]t  is  probalili*  iliat  the  infccticHi  usuallv  rcadwi 
Priis.<iRk'.s  space  th[Y)iigh  the  [Eustachian  lube,  although  it  i.^  poKibl^| 
il  to  pass  thniu^Ti  die  Itiviiiiiui  furumen.  H 

Symptoms.  -Iii  die  mild  form.  dten,-isa  feeling  of  fulness  in  theniidS 
car.  slijfht  pain,  deafness,  uiid  tinnitus.  The  uicnihriinu  flu<vidu  is  nd| 
dciied  and  bulging;,  or  it  nmy  be  ^'ellow  at  its  prominent  purtiotu  V 
U|>p(T  wall  of  the  meatus  near  the  druinhnu)  is  nxl  imd  sligbtly  stt^)nm 
The  uieuibrHnii.  teiLsa  usually  iipjxiirs  iiortnill.  'i'hf  pniccss  may  njn  At 
course  in  a  few  day.s.  fl 

In  the  nevtTe  form  the  rem'live  s^Tiiptonis  are  more  pninoiinced.  a| 
hearing  being  temporarily  more  disturbed,  although  there  is  twiially 
permanent  loss  of  hearing.    The  membmnn  Haccida  is  niti'-h  uii>re 
ing,  often  conipielcly  tijveriug  die  .short  [tn«fss  and  hutHlle  iff  ilir  iiiait 
The  course  in  the  severe  form  is  prolonged,  though  it  may  end  in 
pleic  n'ctivery. 

Treatment. —I'lie  treatment  w  the  same  as  for  acute  otitis  media 
acute  suppurative  otitis  media,  except  diere  is  iki  need  for  t™i[ 
inflation,  as  there  is  np  deafness  from  swelling  of  the  oiucoc^  irf 
middle  car  and  Rusiarhtan  tube,  and  the  tendon  of  the  meml: 
ten>>a  and  asHicles  is  not  disturbed. 


CHAONXO  MOIST  CATABRHAI.  OTITIS  MEDIA 

This  di.spH.^*  is  eliaraetcrized  liy  inicrniitieni  or  renu'ilent  deafii 
and  tiiaiifiig  mirinm.  It  iuuy  follow  acute  calarrlml  otitis  meitin.  or  il 
may  come  on  without  any  previous  historj*  of  acute  discitse.  In  *jT*e 
case»  deafness  \h  jimgrcKsivv  while  in  othent  it  exlentU  by  leap»  ud 
Itounds.  The  patienr  often  makes  the  stalemcnt  thai  he  hittrs  'bcry^B 
until  after  exposure,  iiflcr  which  he  is  much  more  deaf.  The  acuity  # 
his  hearing  is  iisuiilly  less  during  the  damp,  c<»»l  wentlirr  »>f  late  aiili 
and  early  spring. 

Etiology.  -The  etiology  us  giA'tni  under  Acute  Catarrlml  <! 
Media  ill  a  large  measure  applies  to  this  disease.  Thcrefori*.  a  det 
statement  is  nut  given  in  this  connection.  It  is  suHicient  lo  ^tAlr  th^ 
in  most  instances  the  chronic  di-scase  is  ah  imnmliaic  rcstdt  of  the 
acute  in6ummatinn.  This  i.H  csfxTially  tnie  in  ihose  nutcs  which  an 
not  treated  early  or  in  an  appropriate  manner.  It  is  also  opcdall? 
liaMe  to  follow  the  acute  tyiH*  in  those  cases  in  whirh  there  biw  hrrti 
previous  i*hn.iiiic  rhinitis,  .sinuiti.s.  cpiphuryiigilis.  atid  ol>\[niction  of  tlw 
Eustachian  tul>e5.  The  obstruction  of  the  lubes  by  odenoiils.  epi 
geal  iraturrh,  tia-sal  and  accessory  sinus  di-sease.  etc..  undout>tedly  fii 
one  of  ihe  i-hii-f  factors  tn  the  production  of  the  disease.  (Sec  £tk 
Acute  Catarrhal  Otitis  Media.) 
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paracpntesis,  or  inrision  of  (he  ptirdrum,  should  br  prrformetl.  To 
neglect  this  subjects  the  patit-iit  to  uiinet'essary  ]»ain  uiu\  m  .spoiita- 
m-oii.s  ixTforalion  of  the  mi-mbrjinr.  Spontaneous  [K-rfonition  slnmld 
not  Itc  iillowefi  to  cKi-iir.  (ls  iJh*  |«'rfi)riititij;  jmKT.s.s  i.s  ^lur  to  iR'ciij.'iis. 
Not  only  is  irreparable  danin(j;e  thus  done  to  ibc  ilruinlniad.  but  other 
parts  are  subjected  to  pre.sKifre  and  to  possible  nlceration  and  nocmsis. 

Incision  of  the  iiienibraiia  tympani  ^lumld,  therefore,  be  done  early,  to 
prevent  Rreat  destruction  of  tissue  and  to  promolc  the  n-wliim  of  inHiim- 
matioii.  The  incision  does  not  result  in  scar  tissue,  which  usually  follows 
sj>ontaricou.s  rupture  of  the  dnunhead. 

It  -should  be  made  ul  the  must  bul^^iii^  itortion,  and  should  be  crucial  or 
V-shaped  in  character  and  from  g  to  g  imli  In  len^fth.  Simple  jmra- 
ceiitesis,  while  often  reconunendecj.  is  not  suflicieiil  for  free  drainage 
of  the  tympanic  cavity.  If  the  inrision  is  made  straijiht  and  the  drum- 
head is  tense,  (he  nperlure  for  the  ^lischnrgc  of  swi-n-iion  is  very  small, 
while  (he  crueiul  or  cni-vetl  incision  fomis  a  sli^'ht  Hap,  which  |HTniits 
a  larger  o[>rniafj  for  the  dischnr^jr  of  the  tympanic  contents. 

Hiirii:  amiiuviiini  is  inm-Mstil  anil  (lie  W'lhrr  and  Itiiir/f  rxfirrtments 
give  the  results  dc.stTil)ed  uiHier  the  oiisd  of  the  disease. 

Prognosis. — ^This  is  favorable  or  uiifavorahle  according  to  the  period 
at  which  tivatment  is  instituted.  If  the  case  is  seen  early  and  appropriate 
remedies  are  iiswl,  fnvoroijle  results  will  follow  in  nearly  all  lases.  If. 
however,  the  ea.sc  is  uUowei]  to  run  on  for  some  time  before  [realment 
is  commenced,  chanjies  of  considerable  importance  may  have  taken 
place,  such  as  adhesion  at  the  conti;j;iious  jMins,  anil  uh-erntion  in  (he 
superKcial  portions  of  the  mucous  metnlirane,  the  prognosis  is  not  so 
favorable. 

'I'here  are  certain  comlitions  which  render  the  pro^n'"'''-'*  'p-'*-'*  favorable, 
03  syphilis,  liilM-rculosis.  anemia,  etc.  It  i.s  obvious  ihat  if  llie  diseases 
of  the  nose,  epipharynx.  and  fauces,  ^vhieh  [iredi.sposc  the  puttetil  in  the 
primary  attack,  are  pj-CHcnl.  there  will  Ik-  greater  <lifliculty  in  eireeling 
a  favorable  terminaiii>n  of  the  disease,  and  when  it  seems  (o  have  been 
cured  there  may  In*  recurrenee.s. 

The  dumtinti  of  the  acute  tj-pe  variei  from  one  to  six  weelcs,  althoujith 
in  .s(mie  ea.ses  it  may  lie  aborted  in  one  or  two  days.  'J'he  pain,  which  is 
one  of  ihe  first  symptoms  to  api>i-ar,  is  also  one  of  the  (ir>t  to  subside. 
'I'hen  the  re<lne.s.s  of  die  dniinliead  and  the  swelling  of  (he  nincosa. 
after  which  (be  hearing  power  Ix-gins  to  return.  I^ler  the  timulus 
parses  away.  Thi.s  symptom,  however,  often  reniains  for  se\'eral  w(Tk.s, 
and  in  those  ca.ses  wluch  merpe  into  die  chronic  form  it  may  beeome  a 
permanent  synij)loTn. 

Treatment.-  There  are  several  infinences  to  be  considered  in  the 
treatment  uf  acute  catarrhal  middh-  r-ar  inflammation,  a.s  the  canse.s  arc 
various  and  someliincs  (jnite  cnmpli<-]iti'd.  We  an*  often  i*alleil  upon  to 
relieve  the  patient  of  the  pain  or  even  of  (lie  acute  inllauunalory  pi-ocesuf, 
but  we  are  not  so  fre«|uently  askwl  to  twat  the  conditions  which,  if 
removed,  would  prevent  a  recnrrciiee  of  die  disea.se.  This  c-unnal  Im-  done 
without  giving  attention  to  the  nasal.  epiphar^Tigeal,  and  faucial  condi- 
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of  acute  midclle-pur  inflnmniiitiotis.  'V\\e  remedy  is  a  valuable  one.  hut 
it  duvs  not  nitet  nil  the  iiitiieatioiL?.  especiallv  tliose  wliicli  Hrist'  from 
the  p-eat  tumefaetioii  uikI  lulhesivr  processes.  It  is  important  that 
tympanic  inflation  be  pL-rfornieii  at  freijueiit  intervals,  us  the  increase 
of  the  air  pressure'  within  the  n)idrllc  ear  separate-*  the  inflamu'*!  surfaces, 
III  thi-.  way  fullintwnx  are  prtn.'ofia!,  or,  if  runneif.  are  hmken  duwn 
ami  a  lonjj  train  of  symptopiis  and  inipainiieni  of  the  auditory  function, 
so  often  seen  in  the  dry  or  ndliesis'e  tyiJes  of  chronic  ear  disease,  are 
averted.  The  inllation  also  serves  a  very  useful  purpose  in  freeinfj  the 
tympanic  cnvity  from  secretions  and  in  maintairnng  the  patency  of  the 
Kustuchian  tiiEas. 

If  the  drumhead  is  wry  red  and  swollen,  and  there  Is  preat  pain,  the 
air  douche  should  1x-  u.scd  with  ^real  caution,  as  there  is  danger  of 
|)erforatioii.  Inflation  sliould  be  chiefly  Hmitwl  to  tlie  second  stage 
of  the  disease,  and  shouki  lie  performed  at  fre€|ucnl  inlcri'als.  The 
patient  should  be  provided  with  the  I'olitieer  air  bag  and  instructed 
in  its  use.  The  frc^iuency  with  which  it  should  he  \xmh\  depends  upon 
ihe  rapidity  wilh  which  the  seiTeliiiits  arv  formoil.  In  ordinary  cases 
it  shoul<l  Ih'  U!«e«l  al  inter\-als  of  one  to  three  hours.  In  this  way  the 
tynijianic  mvity  and  Kustacliian  liilies  are  kept  free  from  secretions. 
The  hyperemia  is  n*dueed  hy  the  incTcasi-d  air  pressure,  and  tlie  adhe- 
sions lietwwn  the  ossicles  and  tympaidc  walls  arc  jircvcnte*). 

InHalion  is  most  elTective  nhen  performed  diroiifih  the  Kustaehian 
catheter,  bti!  this,  of  course,  can  only  \n-.  tlone  by  the  a«endin(»  physician. 
'J'he  mncous  ineinbnine  of  llic  fuln-  is  usually  tpiitc  swollen,  anil  inftntion 
diflicult  (u  aix'oiiipli.sh  on  this  uc-couiit.  ])r.  Sidney  Vankaucr  udvisvjE 
the  preliminary  use  of  cocaine  to  reduce  the  swelling.  He  first  passes 
a  standani  catheter  of  virgin  .silver,  through  which  he  intnxiuee.s  an 
applicator  wound  with  crotton  satiirate<t  with  a  5  pi-r  <Tnt.  sohitiem  of 
«)caine.  The  applicator  is  jnlniiiiicod  as  far  as  the  istbmiw  or  further, 
say  2U  to  25  nmi.  beyond  the  tip  of  the  catheter.  It  is  advanced  bjr 
stages  every  few  minutes  as  the  .swelling  sulwide-s.  A  25  per  cent, 
solution  of  argyrul  is  then  applieil  in  tlic  same  manner.  A  single  ttvat- 
nient.  if  applied  In'forc  the  nicmhrana  tympaiii  bulges,  or  pus  forms,  is 
often  followed  by  an  immediate  ceshatioii  of  the  middle-ear  itiMammalioii. 
If  this  docs  not  <xnir  the.  tube  Ls  rendered  more  potent  and  iuHation  can 
be  effeeiivcly  performed. 

Lefchiiiij  over  the  mastoid  process  and  in  front  of  the  Iragiis  i.s  often 
ahended  with  prompt  him!  marked  impnn-enicnt.  There  is  no  other 
remedial  mi-asurc  that  acts  as  promptly,  and  it  would  be  a  distinct 
wivanlage  if  leeches  were  use«:l  more  frociuently  than  they  are  at  present. 
'ITie  artificial  leech,  as  shown  in  Kigs.  408  and  409,  may  lie  used  instead 
of  live  leeches  if  desin^d. 

Pneumoma-ssagc  is  a  valinible  adjunct  to  the  (reatment  of  the  latfY 
stages  of  acute  inflammations  of  the  middle  ear.  During  the  acute  or 
first  -Stage  it  cantiol  In'  used  on  account  of  the  pain  and  great  swelling 
pn-MMit,  but  later  it  is  valuable,  as  it  lessens  the  vascular  and  lymphatic 
engorgement  of  the  tissues  and  preveuts  ankylosU  of  the  ossicled.    'I'he 
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of  compression  and  nireriiftbii  ihat  may  l>e  de-sired  can  be  produeed. 
("are  should  W  lake]i  {o  itdjust  (lie  pi.sloii  to  siifh  a  leiij^th  of  stroke 
as  will  (-Hii-sc  iin  [tuiii.  an  (ilhiTwisi-  il  may  iticrcHsr  the  inHiimmiitory 
process  or  nipture  the  drunihcail.  'I'he  [iriiii'iple  is  tlio  same  as  that 
relating;  to  ilir  tisr  of  ni«xsaj.'e  in  any  alhcr  pflrt  of  the  hoily— namely, 
diat  it  .shdiiM  Ih-  MMnI  wllIi  siicli  foR-e  Hs  run  to  prtKlnti-  conlusioii  oi 
injury  to  the  ti.ssue.s.  If  .siir-li  ;iii  in?ilrtiiiient  is  not  avaihihle.  Sif^'lf's 
otoscope  (Fig.  430)  or  the  I )elstaii('lie  [iiH-ssciir  ( Ki^.  12j  iiiiiy  lie  ii.scd. 
If  neither  of  these  are  at  hutid,  a  simple  rtiblier  tube  with  a  suitable 
mctfti  tip,  through  which  nltpriiating  compression  and  ran'fariion  may 
be  prodiicefi  with  the  mouth,  will  serve  the  pnr|Hisi',  These  iiislrtmii'nt.s 
have  the  a<"lviintngc  of  licinp;  oiidrr  llie  perfect  control  of  the-  operator, 
while  ihvy  lia\'i'  (lie  disadvaiituj,*!-  of  inipiKsjng  upon  liirn  ihe  ni-ee^hily 
of  adniini.Htering  the  treatment  from  one  to  fifteen  nu'ruitcs.  a-s  the  case 
may  re(]iiire.  Sntne  otologists  reganj  the  niussu>;e  tnaehiiie.s,  which  are 
propelled  by  an  electric  motor,  »»  beitij;  iiiipre.ssive  pieces  of  niacliinery, 
which  have  bnl  little  actual  value  us  therapeutic  mjentjs.  The  untbor's 
}'eur.s  of  actual  e.\periejiee.  however,  with  both  kiiid-s  of  apparatus  has 
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prnveil  diat  liettcr  results  are  obtained  by  the  jndirioiis  nsc  of  the 
so-calleii  "machines"  than  is  p(Kssiblc  v.itli  the  band  devices.  However, 
the  band  instruments  are  opeciidly  well  adapted  for  use  in  acute  catiir- 
rhal  eases,  a.s  pnctinioinassa^'  is  nut  usually  applieil  for  Ion;;  jH*rio()s 
at  any  one  ticne.  Fneuuiojna.s.sage  i.s  of  little  value  in  well-ailvanced 
adhesive  proceases,  and  in  seleried  rnses  the  only  treatment  is  .sur^peal. 


ACUTE  INFLAMMATION  OP  THE  EXTERNAL  ATTIC  OP  THE 
TTMPANIG  CAVITY  lPOLITZER) 

Tlie  external  attic  is  sometimes  the  .seal  of  a  (•in'uniscril>ed  acute 
inflammation.  Tbc  oxiidate  !■*  throw  ii  out  tnlo  Pnissak's  space  ( Kig. 
S70)  and  partly  into  fbc  .spai'cs  fonni-d  by  the  folrl.s  of  nnuxius  membrane 
belwe*-n  the  itmlIeo-in<'udal  IhhIv  and  the  external  tymjwinic  wall. 

The  disease  is  rkarnriiTizrii  htj  slijrht  pain  and  deafness,  witli  a  tumor 
or  bllsler-like  fomialion  on  the  anterior  [xirtion  of  .Shrapnell's  mem- 
brane (membrana  flaccida);  or  if  the  posterior  spuccs  an-  invo.lvi-d,  the 
projection  forms  upon  the  pixslerior  portion  of  the  flaccid  nieiubraue. 
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Symptoms, — Subjective  Symptoms.— The  chief  suljjecLive  symptoms 
aiv  d<'«fm-.vs  and  linniui-s  auriuru.  In  nddilioti  to  this,  there  is  a  feeling 
of  fulness  in  (lie  ejirs.  (Jiddine^s  is  preM-iit  in  a  fertain  numl>cr  of  cases, 
but  Ms  hy  DQ  means  a  conslant  "ytuptuui. 

Deaftie.i.t.-  'I'liis  is  the  rhicf  synipiom  of  fhc  disease,  and  is  usually 
Uic  one  whi<-]i  leud.v  the  patient  to  .seek  relief.  In  (|uite  a  numljer  uf  ciises, 
however,  the  tinnitus  is  so  much  niore  annoving  than  the  deafness  that 
relief  is  sought  on  this  atrnuFil.  The  deafness  may  at  first  !«•  so  sVtfihi 
and  iusidioiL-t  in  iu  progn-ss  that  the  patient  is  uneunseious  that  his 
hearing  Is  defective.  He  explains  his  inahillty  to  understand  what  is  said 
to  him  l>y  the  slipshod  way  in  which  he  is  spoken  to.  It  i.s  not  inu-onininii 
for  such  pntient-s  to  feel  offende<l  when  it  is  iniiniated  thai  they  ilo  not 
hear  well.  They  are  vitv  apt  iii  reply  that  they  can  hear  vvlien  ihey 
are  spoken  (o  in  the  proper  manner.  I>ater  they  nolkr  slight  subjective 
noise.3,  after  which  it  is  only  a  (}ue^tion  of  a  few  months  until  they  l)e- 
come  conscious  that  their  hearing  is  defective.  In  .some  subjects,  how- 
ever, the  prfign'-sv*!  is  not  so  insidious  as  that  just  descritu'd.  On  the  con- 
trary, it  may  l>c  very  rapid,  then  after  a  time  seemingly  remain  .stationary 
for  months  or  years.  'I'he  deafness  may  again  .'juddenly  IxY-ome  worse, 
atMl  .soci>ntinuc  |]irou<rhoul  life.  The  rapiti  pn»(^'ress  made  i.s  not  indicu- 
tive  of  the  seventy  of  the  inflatnnintory  process,  but  rather  poiiU*  to 
the  fact  that  certain  vital  parts  have  iKHonie  invnived.  thereby  limitinjj  the 
sou'td-conductirif;  function  of  llie  auditory  apparatus.  If  the  changes 
which  take  place  in  the  mid<lle  ear  are  Itnuted  to  the  mucosa  of  the  tym- 
panic cavity,  the  rJeafiUMS  i.s  .sligbler  and  Ies.s  rapid  in  it.s  ppngress; 
whereas,  if  the  ossicular  chain  and  the  nanid  ur  the  oval  windows  are 
involved  in  a  marker!  dcfrrtT,  the  deafncs-s  comes  on  suddenly  and  is 
more  pronounct^  in  charai-ter.  It  Is  iin|N>rlant  to  t>ear  Uiis  In  mind, 
ox  otheruise  it  is  not  passible  to  understand  why  in  one  case  of  .simple 
chronic  catarrhal  otitis  media  diere  is  sncli  slight  deafness,  while  in 
another  there  is  marked  and  sudrlen  in<Tca.sc  in  the  deafness. 

Ti'tinttiK  auriiim  is  a  syinplom  which  i.s  almost  constantly  present 
iu  greater  or  less  degree,  causing  the  patients  much  annoyance.  'I'heir 
sleep  and  rest  at  night  are  interfcrci)  wiili.  They  sometimes  Iw-come 
nervous  and  hysterical,  and  If  relief  cannot  l>e  atfonled  are  apt  tu  Iiecoiue 
morose.  The  noises  in  the  head  assume  almost  any  variety  of  .sounds  or 
toiie-s.  ranging  from  simple  pulsating  umrnHirs  to  tlumdering  nuise^,  or 
reports  like  the  shot  of  a  pistol  or  cannon.  In  many  <-a.ses  they  arc 
of  a  whi.stling  or  .'singing  chara<'ter,  while  In  others  there  is  a  buz/ing, 
or  dripping  sound,  'lliey  may  l^  mu.sical  or  simply  noise.  They  may 
he  mild  or  very  intense.  They  may  lie  ciimtaiit.  intemiittcnt.  or  re- 
current. It  \s  doubtful  if  the  noises  in  .rirnpte  catarrhal  otitis  media 
e\'er  assume  the  form  of  spoken  language.  'J'hose  who  seem  to  hear 
voices  and  to  receive  mes-sjiges  and  revelations  pnibably  have  a  central 
Ie.sian  of  the  cortex.  The  brain  may  otherwise  l>e  pnutically  normal. 
so  that  the  psych<)logicaI  phenomena  referred  to  the  oi-gan  of  hearing 
may  lie  the  only  evidence  tnat  the  patient  has  departed  from  the  normal 
mental  state.  'Hn-  cilsc  of  .loan  of  .Arc,  which  has  excited  so  much 
historic  aud  rumunlic  iutcreat,  [fosaibly  belougeU  to  this  clas^. 
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In  some  rases  the  tinnilus  in  synt'liroiious  wilh  the  hetirt  brats,  wl 
in  otiiers  it  is  very  imiRnlar  in  rhythm.  VaricHw  cxplaiialioiis  haveij 
given  lo  account  for  lUust-  i-asi-s  in  which  the  nuis&s  are  synchrmiuiifl 
the  carHiiic  piilsalion.s,  nrjiic  uf  wliich  .veetiis  lo  explain  them  salisfucton 
The  must  |)nil«ihh'  explamiiion  is  that  in  some  way  or  other  the  vibntt 
ihrill  of  the  arteries  of  the  tympanum  is  imparted  to  the  njtnibni 
tympani  and  ihe  osairnlfir  chain  in  such  a  way  as  to  be  iraii-'imitlrH  to  i 
hibyririth.  from  whence  the  sensation  is  i-oriveyeti  ihroii^'h  tlie  auilili 
nerve  to  the  hniiii  rentrc,  where  it  is  appreciated  as  ^oiind.  Thr  ' 
niliis  niiiy  Ix-  very  high  or  low  in  pitch,  and  in  either  ca-se  is  indiuii 
of  tin  advanced  stage  of  the  di.sease.  If,  on  the  other  haiid,  it  is  mrdii 
in  pitch,  a  less  advantHil  .siaj^'  is  indicatetl.  The  state  of  the  jjcw 
hcHlth  very  materially  influenees  the  degree  and  the  character  of  I 
noises.  When  flic  jiaftent  is  fatigiiiNl  or  is  affected  by  .■some  disBi 
which  lowers  his  vitaiily.  iliey  are  wor.M?.  I  have  swn  |>atierilji 
the  subjects  of  neurasthenia,  in  whom  the  pulsating  noises 
proridiiJieciJ.  Some  c»f  the.se  patients  did  not  have  ear  ihseiLse. 
paling  tinnitus  heing  only  one  of  the  sviiiplonis  piTiiliar  lo  their  nervt 
and  anemic  condition.  In  others,  who  were  subject  to  caturrhal  ocj 
media,  the  tinnitus  hiw  very  much  af,^TavMted  by  thv  neurastheti 
'Che  exee.ssive  use  of  alcohol  anri  trybutn-o  inrrea.se!4  the  intensity  of  1 
noises,  and  may  even  ettn.se  pulsating  tinnitus,  synchron<itis  witli  ( 
cardiac  pulsations,  even  in  persons  who  arc  not  subject  to  (»tttis  intA 

Aiiiophtmy  eoiLsisls  of  a  vibration  and  echo-like  re|>r(Kliiction  oft 
patient's  own  voice.  This  syuiploui  is  sometimes  ]>rej*n.t  in  the  iDtii 
but  more  particularly  in  the  dry  tyj)e  of  cjitarrh.  Jt  i.<!  mast  coi 
motily  roiuul  iti  th(i.se  cases  in  which  tliere  is  an  undue  patency  of  1 
Eustachian  tul)e. 

The  para/iujrii  »/  tt't'llis,  or  "poraeusis  Willisii."  is  a  symptom  tt-hi 
is  present  iu  well-Hdvanced  ca.scs.  When  present,  it  is  an  unfaxtinil 
sign,  and  should  h'ad  to  a  very  gitanleij  j>rogriosis,  lus  a  more  card 
exjiuiiiialiun  may  reveal  the  presence  of  hji'peroslaxis  (spongifying) 
the  bony  capsule  of  the  laliyrhith  in  addition  to  the  middle-ear  disdi 
Parui^iisi.s  Wiliisii  coasisLs  of  an  ability  to  hear  Ixrtter  in  the  presencr 
noises  than  in  a  <]niet  place.  Thus  patients  wnll  hear  Iwiter  in  a  stn 
ear  or  train  than  they  do  in  a  quiet  country  home.  It  i.s  a  prolyl 
indication  that  the  moliilily  of  the  assiclcs  is  interfered  with  by  »nkyl(> 
or  adhesive  pnu'csses,  or  the  swelling  of  the  imieous  nu'nibrsnr 
tyuipunic  walls,  or  it  may  point  to  hyperostosis  of  the  bony  euf 
the  liilivririlli. 

Objective  Symptonu. — The  drumhead  .shouhl  be  examined  with 
ence  to  its  position,  color,  lustre,  and  reflection  of  light.  In  infa 
position  is  normally  at  a  very  obtuse  angle  to  the  superior  wall 
meatus,  while  in  adults  the  obtuseness  <if  the  angle  is  much  less  pi 
nounced.  In  ruher  wnnls.  in  adults  the  drumheai!  is  inore  neartv  nl  f^ 
angles  to  the  axis  of  the  e.vteriial  mealu;*  than  it  is  in  very  TOung  chil^ 
In  infants  it  is  so  nearly  parallel  with  ihe  superior  wall  of  the  n^| 
thai  it  secias  to  lie  u  eontintuiliun  of  it.    As  the  tympaotc  ring  drn 
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Kliy  assumes  a  more  erect  posiilon,  until  it  filially  assumes 
nliicii  h  tnaititHiiiitl  tiiruui^iuiit  adult  life.     Us  pckijtion  will,  therefore, 
(]e|)eml  upon  tlie  a^  of  the  [Mttieiit  and  upon  the  completeness  with 
whieli  (levelopmeni  lias  taken  place. 

If  the  Eu-jtaehiari  tulje  is  closed  for  any  reason,  tlie  dnimlu'ad  will  be 
druwn  inwanl  or  retractetl.  'Ilils  give-s  rise  to  n  t^iange  in  the  contour 
of  the  dnimheuil.  and  confee<]uenily  niodifies  the  refle<iion.s  from  its  sur- 
fare.  The  cone  nf  lijjlii  which  is  normally  present  with  the  apex  toward 
the  lower  end  of  llie  handle  of  the  inalleits.  while  its  base  is  directed 
downward  and  forward  toward  the  j>eri]>herj'.  will  either  dinn'ni.>4h 
In  size,  break  into  one  or  twit  whitish  spots,  or  entirely  disappear. 
'ITie-se  cluinpe.s  are,  in  nioist  ca-ses,  indicative  of  retraction  of  (Ik-  ilrum- 
head.  If  there  an*  iulhc.sion.s  I)inding  the  mcnibrana  Iviniwtil  to  the 
pronionlnry  or  olhcr  |H)rtioii.s  of  the  inner  lytnpaiiic  wall,  its  surface  will 
present  an  uneven  appearance,  e-specially  after  inflation.  At  the  jwints  of 
adhesion  it  will  ajjjx'ur  whilisli  in  color,  whereas  in  the  non-a^Jherent 
porlioiLs  tiicre  may  Ik-  »  sli^ibt  R-ddi.di  ajlor,  due  to  the  reflection  of 
light  from  the  rod  niucotis  ninnbrane  of  the  inner  tymjtanie  wall. 

'Hie  ci^oT  of  the  drumhead  has  l>een  variously  de.scrihcil  as  of  a  [a-arl- 
gray,  pinkish-gray,  Wiiish^ray,  or  yellow ish-gray  membrane.  Sonic  of 
these  observations  have  \teen  uiade  upon  cadavers  in  which  the 
normal  mIor.«t  were  not  present.  By  the 
use  of  such  lights  as  are  now  at  the  coia- 
niand  of  most  pructitioners.  the  healthy 
membrane  uniformly  presents  a  pearl- 
gRiy  color,  willi  here  and  there  a  slight 
admixture  of  orange  and  purple.  The 
oranj^  is  due  to  the  red  reflex  nf  the 
ituier  tympanic  wait,  and  is  now  n^rded 
as  a  -sij^jn  of  .spongifyinjj. 

Calrarmiis  .tptits  are  .sontetimes  found 
on  the  drumhead,  even  when  there  is  no 
histor*'  of  a  previou.s  -iuppuralive  pi-oecss, 
and  are  undoubtedly  the  reiuiiants  of 
former  intlammalor\-  processes 

In  the  mrrmal  driimht-atl  there  is  a  di9~ 
tinct  lumiuoim  lu.tlrf  (Fig.  411),  which  is 
so  mollified  in  chronic  aitarrhal  otitis 
mnlia  as  to  materially  les.sen  its  smooth- 
ness arnl  brilliancy.  The  rncm[>raiic  a\y 
pears  whiti.sh  and  velvety  in  trxtiire  in 

proportion  lo  the  amount  of  thickeninR  it  has  undergone.  The  redness 
iiml  the  pinki.sh-gray  color  di.sappear  iTceaiwe  the  vascularity  and 
transparency  of  ihe  drnmheail  are  diminished. 

The  ap[H'arance  of  the  dniinhi-ati  may  Ih-  mtvlified  by  the  presence  of 
/i/mpatric  Hrrredon.  'J"he  dark  line  ?pokeTi  uf  under  .Symptoms  of  Acute 
Otitis  Afedia.  which  marks  the  upper  limit  of  the  si-crction,  may  be 
presejit  in  Uiese  cases.  UultSKi  the  thickening  of  tlie  drumlicad  is  so  pro- 
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notincrcl  as  to  interfere  with  iLs  tmnspurenrv.  thr  hiih[>lcr5  of  air  spokrn 
ur  in  the  Manic  cujinet^tioii  may  also  Ik-  seen.  ']'he  pre.seiR'e  uf  an  apprr- 
ftahle  amount  of  munis  in  thf  niiVMIc-  e-ar  i.s  usually  a  tngti  of  a  sulxtcuir 
ultafk,  bm  (lit-  ilriiinlii-ad  may  In- h.>  Uiit-kcm-d  (hat  it  is  not  ea^r  to 
diM.-«rti  il.  I'lic  opacity  uf  the  mucus  IncrfaMrn  uitJi  it»  viifciclity,  htwx 
some  esiimulf  may  be  made  by  oli»erviiig  tlie  eliaraeier  of  thr  ^tfYrriinn 
present.  In  those  (U»es  in  wliicli  the  tlniiiibead  i^  atrophied  in  cin-um- 
scrihcd  areas,  the  sceretioji  may  Ix"  rlearly  seen  ai  ilu---i*'  (>oini-\  whflr  at 
lilt!  more  opaijue  and  thickened  areas  its  presence  eaiiiHil  la-  deln-toL 
If  there  is  a  Inrjje  quantity  of  mucn.s  in  the  middle  ear.  the  drunilitW 
may  bul^e  niilwani  in  il.s  eiilirfty  if  noii-adliercjit,  or  in  part  if  thctr 
are  adhesions  tFig.  412). 

Prognosis.— Tlie  eumbihty  (if  ehrunji-  otitis  media  U  .•ion>rvhal^ 
proportion  to  it»  ehtvnieity  and  the  jMthological  changes  in  the ' 
.siriietiires  of  the  tympanie  cavity.  If  die  disease  is  of  recent  oertir 
and  the  morbid  ehaii^e>  are  ^li^ht,  the  prdf^iiosis  i.s  (piite  favorable  If 
the  dis<'a.s(>  is  of  long  standing  finrl  pronounced  dc^fiu-niti^T  diaii^ 
in  the  imictMis  membrane  co^eriii^  the  o^^icle.s  or  the  uiemltraita  liv- 
pani  have  occurred,  the  progmtM:*  as  to  tin*  rcstwvtjoii  uf  beariiy  p 
not  good. 
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Treatment.— 'Hie  treatment  should  lake  two  |.reiienil  fartort  lato 
accouni,  namely,  the  eiiiitojiy  ami  the  {mthotn^cHl  changes  presriil.  If 
the  chronic  disea^e  is  die  oilspring  of  iiii  acute  t"alarrli:il  prwvss.  the  caujo 
of  the  acute  disease  should  iie  delerminef)  and  emdirate<l  if  pos^ilie. 
If  the  patient  has  Uvn  suliject  to  either  of  the  FormNor  rhinitis  or  xinuilH. 
he  shotdd  he  treated  accordingly.  Ktlmioiditi^  and  sphenoiditis  an 
particularly  responsible  for  otitis  media,  and  in  a  nmuhrr  of  ivsn<  ibr 
chief  cause.  Too  little  attc-nlion  b»->  l»ecii  given  to  tliesr  otvities  in  the 
treatuiciil  of  i-Jir  dtseasc.  Appropriate  ireaiment,  .snrgtrni  «»■  othens-ix; 
addressed  to  the  minuses,  if  given  ear^y,  speeilily  relievt>  the  ear  disrt** 
The  symptoms  of  mild  chronic  ethmoiditis  and  sphenoiditis  are  act 
so  obvious  a>  to  attract  the  attention  uf  the  physician  unlesn  he  has  hid 
tiniisuBl  opportunities  for  making  such  ohser\"a lions.  The  palieni, 
perhaps,  only  complains  of  a  "dropping"  into  the  throat.  An  nouDia^ 
tion  of  the  cpipharynx  and  posterior  choanoc  may  show  a  miKCfxnii* 
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lent  secretion  flowing  over  the  poslerior  end«  of  (he  middle  turbinals 
on  lo  the  poslerior  wall  of  ihe  epiphiinnx.  Anterior  Hiinos^-opv  shows 
the  iiiiddU-  liirl'iiuil  clo^elv  3ppro.\iiii.-ited  to  the  septum.  The  divulsion 
of  the  middle  tiirbjnal  away  from  the  .septiini.  or  its  [lanial  or  ronipk*tc 
removal,  will  often  exert  a  very  favorable  inHuence  upon  the  c-oursc  of 
the  HumI  dLflcasc.  In  .some  caAcs.  it  may  be  necessary  to  make  a  total 
exenteration  of  the  ethmoidal  cells  and  to  remove  tJic  antenur  w^all  ot 
the  sphenoidal  siniis. 

If  the  ear  disease  is  due  to  tonsillar  disease,  total  ablation  of  the 
tonsil  with  its  eap»ule  intact  is  the  Ijest  method  of  procedure. 

Adenoids  and  inflanimatorv"  processes  of  the  epiphar\'ngeal  mucotis 
meiubmne,  if  pre*ent.  should  i>e  treuted.  The  preseiK-e  of  adenoids  nflcii 
p<r|M'liiat4's  a  chronic  rpipharvn^'ti-*,  hence  their  removal  exerts  a  favor- 
able effect.  As  the  pliar\7i^rral  inllnniination  extends  Ijv  continuity 
of  tissue  to  the  Kustachian  tulie  ami  middle  ear,  it  is  obviou;«  that  the 
removal  of  the  ademmls  or  their  remnants  will  exert  a  very  favorable 
influence  u[XMt  the  course  <rf  the  ear  disease.  McBride  and  Ix^n 
Turner  have  shown  that  adenoids  often  [lersisi  in  a<lults,  undimini.>:hed 
in  size.  In  every  case  of  chronic  catarrhal  otitis  media,  the  otoloiffist 
should  examine  the  rpipharynx,  and  if  adenoids  are  present,  they  should 
be  removeil,  even  dioiij.'h  thty  do  nirf  nl»>lrii('I  the  nost-. 

When  the  structures  adjacent  to  the  Kustachian  tuW  have  I*en  freed 
from  morbid  pnx'i-sse-s  the  ear  may  Ix'  treiiied  for  the  removal  of  the 
local  morbid  lesions  and  to  restore  the  vi|uilibrium  of  (ensiou  l)e(ween 
the  drumheafi  ossicles  anr]  the  labTrinthim-  fluid. 

The  tmpanic  ta\'ity  should  be  inflateil  for  three  purptises.  namely: 
(a)  To  force  the  secretions  from  the  lynipsinlc  caWty  and  EustacJiian 
bihe;  (h)  to  resKHv  the  C(|uilibrium  of  air  pn-ssure  on  the  two  surfaces 
of  the  membrana  tym|>ani;  and  (c|  to  improve  the  arterial  uih]  lymphatic 
ciri'iilntion  of  the  lininji  mucous  membnine.  (See  Princi(Jes  of  T_vm- 
punic  Intlatioii  ajnl  Meth<«ls  of  Tympanic  Inllafion.) 

The  air  .shouhl  be  rarefied  in  (he  cvtenml  meatus  with  Delstanehe's 
nirefacteur  after  each  inflation,  as  this  increases  the  pa.*iive  hyperemia 
of  the  inflamed  membrane  and  promotes  (he  absorption  of  the  influtu- 
matnry  exudates.  It  also  n-duees  the  anim^-ing  tinnitus  usually  present 
in  this  disease. 

ITie  mechanical  removal  of  the  secretion.^  from  the  middle  ear  may  be 
acconipli-shed  by  paracentesis  (.'x-hwartze;  or  incision  of  the  drumhead 
and  by  suction  applieil  to  the  external  meatus.  'ITiis  proccilure  is  only 
indicated  when  the  secretions  an^  sr»  heavy  himI  tenacious  as  to  resist  tieing 
discharged  throtigh  the  Ka'^tachian  tuU-,  i>r  when  the  liilie  is  obstructed 
by  di.sease.  The  incision  sli(»uld  t>e  lon^  and  curved  (see  Incision  uf 
the  Meiubrana  Tviupaui),  as  in  acute  suppurative  otitis  media  before 
perforation. 

Even  then  the  secn-lioits  will  not  appear  in  the  meatus  for  several 
minutes  or  hours,  unless  the  middle  ear  is  forcibly  inflated  or  .suction  is 
applied  to  the  meatus.  The  meutw  shouli]  l>e  lightly  packed  nilh  n  strip 
of  gauze  for  a  few  hours,  at  the  end  of  which  time  it  will  be  saturated 
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without  being  preceded  by  a  serretive  or  exudative  catarrhal  inflamma- 
tion. ITie  trophic  centres  or  tracts  seem  to  be  at  fault,  and  the  onset 
and  projjrcss  of  ihr  disea.s(*  arc  insidious  ami  result  in  pronounced 
dcjifness.  'J'he  niciiibraiioiis  liibyrinlh  is  often  inviflvrc],  prciliablv  fro^m 
llic  same  trophic  iiifiiK'nws.  The  nuicons  nicnibrnne  around  the  oval 
window  is  especially  aH'cctisJ,  and  (lie  cicatricial  contraction  of  the 
fibroua  bands  often  fixct  the  slaix-t  firmly  in  the  window.  Atrophy 
and  fatly  anfl  (•nlloldal  degencralion  of  tfie  labiTlnth  often  orrnr  sintul- 
tonetnisly  or  pi-ecetle  the  sclerotic  prtKies-sR*  in  the  iiiitldle  (mr.  The 
adhesive  processes  resnltinfi  from  exndalivc  catarrh  of  ihc  middle  ear 
are  not  aitende*]  with  siuh  pronouncc<I  di-afni-ss,  and  are  marked  hy 
decided  symptoms  even  in  the  early  stages.  In  the  Irophic  or  insidious 
form,  syniptonis  do  not  usually  manifest  themselves  until  the  disease 
is  well  advanced. 

The  etioloffv  may  l>e  summarized  a-s  foUnws: 

(o)  Kxudalive  or  moist  catarrh  of  tlie  middle  ear.  There  i.s  .some 
doubt  JLs  to  the  causative  infliirnee,  as  in  children  in  uhom  it  most 
fn*«ni('iilly  (K*(iir>  the  )ldhe.^ivl■  |)itH-c^^.-irs  are  niri-l\  found. 

(&)  Tmjilit'v  disliirbaiKcs  affcctlnjj  either  llic  middle  ear  or  labyrinth. 
It  appears  In  some  casc.'<  (o  att'ect  llic  hibyrinth  first  and  extend  to  the 
middle  ear.  Probably  both  (he  midille  ear  and  labyrinth  are  alTected 
at  the  same  time,  althousli  the  sjinptonia  may  biH'ome  manifest  in  one 
earlier  than  in  tlie  other.  It  Is  also  finite  probable  that  hyperostosis 
or  spongifying  of  the  Uiny  capsule  of  the  labjTinth  is  mistaken  for  an 
adliesive  prcxTss,  tliniigh  the  norinal  app*wmnce«f  the  drumhead  should 
otniute  MK-h  a  mistake  in  (|ia^Mu>»is. 

Pathology. — The  adhesive  processes  may  be  elassified  a.s  either 
difFiisfd  or  circumscrilied.  The  difFu.sed  ty[>L'  usually  arlse.s  from  an  exu- 
dative- cltrohic  catarrh;  Uie  circumscriljcd  ty[H'  from  lrnj>hic  disturbances. 

.\t'fonlin^  to  Politzer,  "the  structural  rhan;;f-s  in  the  miicuu.s  mem- 
brane consist  in  partial  or  total  traiisforuialitni  of  (he  new-formed  round 
ti'lls  into  fibrous  coiineclive  tissue,  intcrsiitial  hypertn»phy  of  ibc  mucous 
nK-inbrane  with  relixt^rade  luetaniorpbosis  of  the  neM'-fonriwI  tisKue, 
shrinking,  sclerosis,  atrophy,  and  calcificjition." 

In  those  ca--<cs  in  whicli  the  setTctions  are  .still  abundanti  the  mucous 
nienibraiic  is  h>iM'rcn)ic,  spoiigj*,  or  j;p|nttnoiis,  nnd  y*'!!""'  or  bhii.sh  red 
in  color.    'I"hc  .surface  is  uneven  and  ragp^l  in  apjR'Jiranee. 

After  the  raoiHt  stage  lias  subsidi-d,  the  membrane  becomes  smooth, 
very  thick,  and  finnly  altaclictl. 

In  the  dilfu-'^eii  or  iunidioufi  ttfpe,  the  changes  seem  to  proceed  from  the 

{)criosteum  to  the  epitheliid  surface  of  the  membrane,     'i'he  favorite 
ucalion  for  the  adhesive  priHTss  in  tfiesc  cjuh-s  is  almnt  (lie  ovhI  window 
(spongifying?).    The  general  appearance  on  inspection  through  an  open- 
ing in  the  dnmihead  shows  vcr\-  little  evi<lenec  of  the  true  condition.    'I'he 
•contrnclion  and  calcificniion  lake  place  in  the  deeper  portioiin  of  the 
mucosii  anti  (ix  the  foot  plale  of  the  sla|>es  in  the  oval  window. 

In  another  claso*  of  cases,  numerous  fibrous  bands  form  in  the  middle 
ear.   They  may  extend  from  the  ossichvi  to  the  walls  of  the  tympunum  or 
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from  oaside  to  ossiole;  or  tliey  may  f^lPiiiJ  from  the  walls  to  die  rlnim- 
hcati.    The  ossicles  arv  thus  IkhiikI  top-llicr.  «ti<I  the  tlruinhoatl  [■»  ilrawQJ 
liy  cuiiCrHctiiig  fihnms  luufl.-f  tu  the  (i.\<^l  wiilln  of  ihe   niKiiltr  car  (Kii^j 
413).    The  nuniwl  Icti^ioii  of  llie  ussiculnr  chain  and  (Initnheiid  js  tbrrrb) 
iinlmlantt'd.  nnd  serious  disturhuiicT  of  ht^nrinj;  orfurs. 

In  fetal  life,  bands  or  folds  of  mucous  ineinbranc  cxbrt  in  thf  sanit 
phicrs  offrn  oocnpiiil  l>y  fibrous  fomiHttons  in  the  a^Hiesivc  prorws,] 
ThfV  Miav  Eh".  ihtTcfon',  onlv  mTvcrsions  of  an  cjiriiiT  t-inbrvonal  fnniv 
(ion.    Accofflinp  io  Toynl>fe  and  von  TrOitsc-h,  the  tuiniN  are  .^mrtii 
transformed  by  calcari'ons  depusrls  into  Imtie-hke  |)r<K-e,sst^. 

In  addition  lo  tlic  fun-^oing  chatim>s,  the  articulation."  of  ibe  o«&idaJ 
may  Iw  ankylas«|  by  fibrous  formatioti.s  or  iiy  ihc  dcfKisit  of  lime  salt 
Jn  either  event,  the  vibratory  function  of  the  chain  of  os.-*ic]e.s  is  iniuairal.^ 

The  mticoiis  mcmbram-  nf  the  eiititv'  altir  in  rarr  cases  iirMlerjfoes 
t'ah'ilicatiiin,  and  n  partial  or  i-omptoie  obhieralion  of  die  attic  resuili. 

The  chanpe-s  in   the   Ktistaehiaii   lubes  are  larjjely  dej>etKien(  uiwD 
whether  the  tniddh*H'ar  tii.H'a.st'  is  of  the  di(fin«-d  or  the  cireuDiscrilmlj 
variety.     In  the  dilTused  type,  the  IuIk-  is  >i[iiilar)y  affected,  while  in< 
the  tropliie  iy\^.  it  is  usually  normal.    'J'he  lumen  is  obstrui'ie<]  in  the' 
diiruseti  variely,  while  it  is  utialFected  in  the  cia-nniscrilx-*!  iNp*'. 

Both  ears  are  allecled  except  in  rare  ctt.-ie.s.  Thi.s,  tci^-iher  «ilh  the  lart 
that  it  rarely  occurs  in  children,  in  whom  the  moist  or  exudative  raianln 
are  most  common,  rather  discredits  cxiKlativeeatarrh  as  ihc  cause.  "VMwn 
il  iK-cur.s  in  dithlren,  it  i.s  u.snally  eiusy  to  truce  It  to  distiirt>unce.s  uf  mitri- 
tirm.  scToftila,  etc. 

Symptoms. — It  is  convenient  to  study  the  s\Tiiptom.s  under  th«  {«) 
drumhead,  lb)  the  Kustachian  lubes,  ami  (c)  the  Aubjective  .M'mplune. 

(a)  The  drumhraA  i-s   thickened,   lustri'less,   and  opaipie.     AreftJ*  flfj 
opacities  mure  or  Ic-is  sharply  deiinetl  may  .'sometina-N  i>e  seen.    In  sihup' 
caws  (hey  are  sharply  defined,  and  appear  as  chalky  wliite  depusils. 
while  in  others  ihey  merj;e  into  the  surroiimlin^  tissue  with  ilUlefiiwi 
tionlers.     The  spaces  Ix-lween   Uie  whitish  de|xjsits  appear  dark  t« 
bluish  in  eolor. 

The  kaiidlf  of  the  malleus  appears  less  distinct  and  wider  tluui  noriMll 
on  account  of  the  tlui-keni-d  condition  of  the  druniheml.  The  cone  nf ' 
light  is  .shortened,  irn'^alar.  or  broken.  The  handle  of  the  malleus 
is  drawn  inward  and  backward,  and  is,  therefore,  foreshortened. 

The  adht'»)'rr  Umuh  may  Ih'  attached  to  the  drumhead  aiwl  cause  eir- 
cumscrilKil  relnictions  l,Fig.  412).    *I"he  retracted  areas  may  aLso  be  dui- 
to  atrophy  or  lo  direct  adhesion-i  of  the  drumhead  to  the  inner  lympanir  j 
wall.    They  appear  as  rounded,  oval,  or  irrepilar  depres.stoiis  (Fi^.  4131. 

Schwartzc  ralUtl  allcntion  to  a  distinri  reddish  lilinuner  arottnd  (bf 
unil>o   as    indicariiig   u   eir<-nm.scnbod    iiitlaiumation    (in-sidiiai;^    is\v\\ 
around  the  oval  window.    In  these  cases  the  drumhead  is  usually  iionual. ' 
althoufjrh  it  is  occasioiialty  opa^|ue  or  atropliic.     Stich  cases  are  wnr 
generally  recofjniztHJ  as  hyperostosis  of  (he  liony  capsule  of  the  Inb\Tintb, 

The  external  nieatiis  is  usnally  devoid  of  i.-erumen,  ultliough  it  may  hej 
covered  with  a  dense  brown  secretion. 
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(h)  In  ihc  (li'ffitscd  variety  the  Kti.sliichiiin  tnttes  may  Iicihopp  or  less 
obslnictetl  by  fitiraiis  foriimliciius  in  tht'ir  liimeiLS.  In  the  circunKscnlH-tJ 
variety  they  are  ii.Mially  norniHl. 

{c)  Tlie  subjwtive  .vvnipimn^i  vary  acninlinp  lo  llir  dc^Txv  of  irivnlve- 
nieiit  of  till'  iiiicldle  car  and  labyrinth.  They  also  vary  with  the  location 
and  cIiariLC'ttT  of  ihe  lesion. 

Perliaps  the  most  common  and  pronouuivd  subjwtivc  xyniptom  \s 
tiunitu.1.  If  the  diseu-se  is  well  ndvanced  it  \s  <'ontirmou.s.  ulthongli  iw 
intensity  \arie.s  uiih  the  atnH)?plieric  f<>nditions  and  coiistitutioiial  vip>r 
of  the  patient.  If  tinfj,  worrieii.  or  weakened  from  rhe  (Ticcssive  use  of 
alcoholic  fa'vera^'s,  or  illness,  it  la'coiiics  iiutrc  proiaainced.  The  nui.sc» 
vary  in  character  and  intensity  even  in  the  sanie  individual. 

Dijfturkincex  of  hearing  may  apjiear  sininltarnHJUsly  with  the  tinnitus, 
although  the  subjective  noises  u.sually  appear  tin>t.  'I'lie  noise.s  some- 
tiine::!  Increase  with  the  deafness,  although  in  ninny  ea-se.s  they  gradually 
diminish  and  cease  altopellier  with  complete  deafness. 

Pain  is  rarely  present,  alrhough  hj-perestlu-sia  iiconstiea  is  often  a 
prominent  syuiptmn  in  die  early  .siagr  of  du-  diK4ra.^e.  It  fs  csiH^ially 
marked  in  ihe  presence  of  shrill  tones  and  loud  .speech. 

Mon-  or  less  tjiiMiiit'iin  and  JultieHu  in  the  hrad  are  e.\periencecl  in  the 
ca.ses  in  which  there  is  c-ontinuous  tinnitus.  In  .some  cases  the  M^mJ^re 
group  of  symptoms  is  pn'sent.  espeeiiilly  when  diere  is  a  .sudden  iiiereB.se 
in  the  deafness.  It  is  probably  due  to  a  rapid  deposit  of  an  cxutlule  in 
the  labyrinfli.  The  giddincts  is  sometimes  persistent,  while  in  others  it 
gradually  di-sapfH-ars  without  apparcni  iliiniagi".  Aprosexia  or  difficulty 
iu  tixing  llie  atlentiuu  is  sometinies  (-uni|ilainei]  of. 

The  hearing  is  disturftrd  In  proportion  to  the  interference  with  sound 
waves  pas.sin;;  throufjh  the  druiiiheail  and  ossicles  and  the  degree  of 
pathological  changirs  in  the  labyrinth.  The  patient  hears  a(  a  greater 
distance  at  one  lime  than  unnther.  although  the  varlatiiui  i.s  not  a.s  great 
as  is  (Jaservecl  In  onhnjiry  catarrhal  olili"*  media  with  .secretion.  'J'he 
condilion  of  the  patient  Indtieiices  the  hearing  in  a  marked  degree.  He 
bears  U-tlcr  in  tlie  uiorning  when  vigorotw  than  he  doe>  toward  evening 
when  weary.    Ma.sticatlon  of  the  food  temporarily  inerea.ses  the  (lenfne.s.s. 

1 1  earing  for  speech  may  be  very  p(K>r,  while  the  linest  variations  in 
mn.sie  may  l>e  disiiuguish«tl,  or  the  falling  of  a  snuiU  insirumeiu  may  be 
distinctly  heard  ( Politzer). 

Paracusia  WilUiiii,  or  ability  to  hear  lietter  In  ft  noLsy  placi*.  as  in  a 
strei't  ear.  is  cpiite  characteristic  itf  this  airecdon.  It  is  iiii|«)rlant  lo 
ascertain  in  every  *.-»>•*.•  whether  i>r  not  this  .symptom  is  present.  a,s  i[  gives 
a  fair  Imlication  as  to  the  prognosis  of  the  disea.s-e.  It  should  not  lie 
assumed,  however,  that  the  patient  cannot  Ih>  1>etieHtcH]  by  Ircalrnent 
beraase  this  .symptom  is  present.  The  onllnary  treatment  by  inflations 
am]  ma:ssape  will  usnally  fail  to  uJTonl  relief,  but  more  radical  measures, 
to  hedescril«-d,  uill  in  rite  Instances  pnne  ctTcrEive. 

The  Course  of  the  Disease.— Tlie  connse  of  the  dLsea.so  is  progre»inve, 
although  it  is  not  steatly  in  its  advaiacement.  It  rarely  progre:*»es  by 
gradual  increase  in  the  deafness,  but  goes  by  leaps  and  liounds,    It  often 
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remains  stationnry  for  }'ears  and  then  suddenly  becomes  worse.  It  » 
ahvavs  propiv.s.'iive,  a.^  it  is  due  to  di-m-nrralivi-  fMit)iulugir«I  ctiangw  in 
Cissues.  as  conlnictton,  caU-ificaliun,  and  assificalion.  These  fooditiora 
develop  j-lowly,  on  acc-Munt  of  the  nature  of  the  patJiulupml  proceat. 
They  progn'ss  by  leaps  Ijecause  Uie  change*  may  InvoUir  portionj 
of  the  tissue  hul  little  conecnie<i  in  the  function  of  hearing,  until  fiiiiilk 
it  encrottcbes  upon  tissue  intimately  cxincerned  in  audition,  and  !Kitnri>; 
suddenly  lwNX)mes  impaired.  'I'his  doe.s  not  ncce.'warily  mean  rlmi 
the  natholo^utl  proei-ss  has  suddenly  inert^ased,  hut  Llial  it  lias  in^wlrd 
the  functionating'  ti»-fue.    Tlie  disease  rarely  cauws  complete  deafness. 

In  the  insiilioitjt  or  trophic  Iv'pe  of  the  diseu^\  persi.slenl  tinnitus  nftrti 
of  a  roost  a^gruvatetj  ehamcter,  may  exi^t  for  years  without  deafosi 
The  trophie  interstitial  eharigeji  are  chiefly  ahoiit  the  fcnestm  of  the  vesti- 
bule  (oval  witulow).  I'inally,  the  foot  plate  of  the  Nta|M%  Ls  ankylntni, 
and  deafness  becomes  a  pronounctti  .symptom.  These  eases  are  oftrt 
nii.stakeii  fur  nervrmjt  tiiiniia.t  until  the  deafness  svts  in. 

Politzer  says  that  the  gn-ater  nunibtT  of  inwes  in  which  ankylonu  </ 
tlie  siupe.4  was  ohsen'ed  post  mortem,  he  founri  from  the  hi-siory  of  the 
patient  that  the  deere».se  of  hearing  occurred  after  the  e^tence  of 
snbjwfive  uni-ses  for  ten  or  Hfteen  years,  anil  the  progressive  incrou* 
of  deafiie.s.s  was  very  gnulual.  In  these  ea-ses  there  wiks  geiM-rallv  % 
marked  negative  Uinn<?.  with  sometimes  lengthened  and  sometimtt 
diiniiiishnl  duration  of  |}ereeptioii  through  the  cnuiiiil  Uines,  the  lalW'. 
especially  when  the  disea.:*e  had  existed  for  a  long  time,  and  in  cW  I 
age. 

Uhen  unilateral  adhesive  inHammation  has  e\'i.>«tetl  for  a  lai^  time  and 
the  other  e«.r  subsefjuently  becomes  involved,  tlie  progre-.s.s  in  this  tu  is ' 
()uite  rnpifl,  in  eontradisrineiion  to  the  progress  in  i>ilaier«l  iiivolvenwnt ! 

In  rare  ciise^  a  change  for  the  In-lter  lakes  place  sp>ritaneously.  This] 
may  lie  [H-nimneitt,  or  it  may  l>e  followoiJ  Uy  a  siuiden  increase  of  tbei 
deafnes.s  and  tinnitus. 

Diagnosis.— (a)  Thickening,  contractions,  and  elialky  deposit-i  in  lbe| 
drumhead. 

(ft)  'I'he  dnnnhead  often  presents  a  ground-gla.<w  appcArance. 

{r)  Marked  negative  Hinn^  with  loss  of  hearing  for  low  tonen  shntn 
middlc-cflp  invnlvenicni. 

(rf)  AilheMivc  liand-s  may  Ije  present,  and  the  Rintn<  te-sl  does  not  show 
a  markeiJ  negative  result.     Labyrinthine  involvement  pn^luibly  prewnL^ 

{e)  High  lotjcs  are  heard  better  than  low  ones.     In  some  ch-m-^.  lum- V 
ever,  there  is  loss  of  liearing  fur  high  tones,  thereljy  indicuting  lahyrinihinr 
involvement.  ^ 

(/)  By  the  n.se  of  Siegle's  otoscope  (Fig.  410),  the  dninihead  mar  hctfl 
tiiade  to  move  back  and  forth  un<lcr  alternate  suction  ami  pn-.-tMire.  If" 
adhesions  are  prcnciil,  the  dniinhrtul  remains  Jixc«l  at  these  point.4. 

iff)  InlUtion  of  the  middle  ear  causes  tlie  thin  portions  of  the  druni* 
hca<i.  when  present,  to  bulge  outwartl  like  bnbbles.  Improvement  of 
hearing  usually  lasi-s  while  the  bubbles  remain  inflated.  The  adherrol 
parts  remain  unmoved  under  inflation. 
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(A)  Marked  movement  of  the  handle  of  (he  malleus  prrcliiH(5  iLiiky- 
losU  oF  ihr  mallcii-s  iiml  InciLs.  AnkylasU  of  the  incus  diminUhc^  the 
movciiuMii  of  ihf  iimlleus. 

Prognosis.  'J'hr  prt^nfflsis  will  be  studied  tindcr  two  beadin)^, 
luiiitfly:  I  1)  'nil-  iiiurf  fiivor-iiili-  sfpiK.  and  |2)  die  iiiifavitrahlf  sifjiis. 

The  Mort  Favorabl*  Sign*.— i"J  Fibnnis  l)«nd>  fvlkming  the  set-na- 
tive form  of  catarrh  are  more  favorable  than  those  from  the  insi<lioii.s 
type  whk'h  are  more  often  associated  nith  labyrinthine  disease,  {h)  If 
the  rase  hits  nol  pmgres.scH  to  a  liij;b  degree  of  drafnevs,  ihr  prnpnocsis 
is  more  favonible.  (r)  If  subjective  noises  Imve  U-en  but  liule  mani- 
fested, rhe  prognosis  is  moK-  favorable.  {</")  Good  l»onc  conduction  is 
also  a  favorable  sign,  (p)  Improvemetit  in  hearing  and  tinnitus  after 
inflation  !n  a  i;(j«Kl  >igii. 

The  Unfavorable  Signs.^a)  Karly  deafness,  (6)  Sliglit  or  no  increa-se 
ill  the  lieiirinf;  distance  after  inflation  of  the  middle  ear.  (e)  l^iminisheil 
bone  conduction,  (r/)  AdvniH'rd  age.  {e)  Coa-ttitutional  ailments. 
(/)  Heretbty. 

It  should  l>e  sftid  that  complete  restoration  of  hearing  is  not  [>o*>siIiIe 
in  any  of  the  ca.se^.  a.s  the  changes  have  lHX>n  uf  lung  duration  and  are 
retrograde  in  diaracter.  Indeed,  few  cases  are  benefited  by  treat- 
ment. 

Treatment. — ^This  is  most  conveniently  tiivided  into  (a)  non-sur|riral 
and  {h)  .surgii-al  tn-alrncnl.  The  jiur]>ON<-  of  treatment  shonl<l  be  ihnx'- 
folil,  namely,  to  iinpmve  rhe  licanng,  mitigate  the  lurmetitiiig  sulijeetlve 
noi^e6,  aial  check  the  |jr<jgress  of  die  disease. 

Non-Bnrgical  Treatnient.— The  form  of  treatment  most  in  vogue  among 
physieiiin.s  iti  America  is  iitfiatioii  of  I  he  middle  ear,  by  either  the  I'nlitzer 
method  or  ihmiigh  the  Kiistacbian  catheter.  Pr>lilzcr  claims  In'ttcr 
results  by  his  methixl  than  by  Ihe  use  of  the  catheter.  'J'hi.s  is  pn>bably 
due  to  the  fact  that  the  Eustachian  tubes  are  usually  quite  patent  and 
easily  infliitcil  by  llu.'  bug,  'I'luwe  cases  which  show  iinpntveinent  after 
the  use  of  die  air-bag  are  more  favorable  for  ircalineiit  than  those  whieli 
show  no  improvement.  The  longer  the  improved  hearing  continues 
after  each  inflation  the  more  hopeful  is  the  prognosi.s.  The  object  of 
mi*ldle-ear  inHalion  is  to  restore  the  nonnal  air  pressure  to  the  cavity  of 
Ihe  miildle  ear  and  to  stri-leh  or  break  down  receru  adhesions.  It  is  (|uite 
prolwble  that  but  little  elfect  of  this  kind  is  prixhif<-d  by  this  procMurc, 
csci'pt  in  the  early  stages  whiU-  the  adhesive  bands  an*  slight  ami  fragile. 
'I'he  chief  u.se,  therefore,  of  intriityiupariic  inilation  is  to  e<jualize  the  air 
pressure,  and  thus  overcome  in  some  inca-sure  the  pressure  upon  the 
labyrinthine  fluid  aiaj  aiiditi>ry  nerve  endings. 

Ijocal  mfdimi  trraimmt  has  but  little  if  any  curative  effect.  The  merli- 
CMtetl  vapors  and  nebiiUT,  so  much  extolled  in  tJie  tnedieid  literaturt*  ii  few 
years  ago,  have  no  appreciable  elTect  whatever,  except  such  as  may  be 
CA'plained  by  the  infialion  winch  usually  atr-ompanias  their  use.  ^Ve  may 
say  the  same  in  i-egani  lo  many  of  the  lufdi^-iiirs  injrtterl  through  the 
Eustachian  tultes,  ns  their  use  is  usually  jirreeded  by  inllaiiou. 

Niuuerous  iujeciiaua  have  bet-n  reeoumiended  for  adhesive  processes  in 
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the  middle  car,  somr  of  which  seem  to  be  follow«l  bv  j^ood  results.   Only 

ihasc  which  have  pixjved  of  .s)>evial  vaUie  will  be  referred  lo  here. 

The  following  forimilu  lias  been  u.s«J  exieiLsivcly  by  Pulitzer  ihrutigii 
EL  cttdii^iT  with  favonihk'  n.'.siilLs: 

I).'   SnilK  hlrod>.                                                                          ,  .       «r-x 

l.;i>'f«rii>l                                                                    ....  -       ,       H  Ix 

Aoli"'  '''■".  ...  q.  a.      Sj — M. 

tKX-     InirrC  6  Ui  K  dmiip  iniu  Uir  rn^lillr  mr  UinMiRb  b  cflttiMAr  3  lo  3  tlOMB  p«r  Mlrf 

It  acts  mildly  and  <toe.s  not  eaiisc  irritation. 

ntocarpitic  U  aiKiilicr  (MijjiilHr  remedy,  and  should  be  used  in  a  2  per 
wnl.  soliitiiHi,  .5  to  (>  dro])s  l>einR  irije^-led  into  the  middle  e-iir.  Per*piri- 
tiou  und  .sjilivaiion  usually  occur  while  the  |)atieiil  is  still  in  tlic  t^tt, 
especially  in  thasc  ca.s<'.s  in  whioh  the  membmtir  of  the  middle  ear  is  siiD 
bopjjy  hikI  well  .su]>[>lieil  uith  blood ve>st*b.  In  ihe  dry  or  tro|)Iiic  ij-pe 
the-^e  syniploias  nmy  not  (xrur.  It  Nhould  not  be  u>od  in  patieiit5  wiUi 
weuk  hearts. 

l)el.staiK-ht>  recomnietiditl  (lie  injection  of  liquid  ixtteliw  into  thr 
mitlrHe  eiir  throuf^h  a  catheter.  M.  A.  (Goldstein  has  also  repottnl 
fttvorable  resiiltA  from  it.-*  use.  It  is  claimed  that  it  luhricaies  and  soflens 
the  fibi-nii.s  ti-vsue,  and  thut  the  ftin-e  used  in  it-s  introduction  siretcht* 
the  liliiiin-s  bands  am]  lil)onite.N  ihe  i>s.sich-K.  Pitilmbly  the  only  benefit 
[»  from  the  simiiltaneou.s  inHation  of  the  middle  car. 

Caution. — Whatever  method  of  medltiilioii  is  used,  extreme  nn 
should  Ih"  exercised  lest  too  great  an  irritjition  be  produced  by  the  n-nirilT. 
Tcrn|Jorary  improvement  only  follows  ex<.Ts>ivf  irn'talion.  'Hie  taar 
then  rapidly  |ia,sse?i  into  a  worse  condition  than  before  IrcAtment. 

Mast/atfc^'VUe  alternate  rarefaction  and  condensation  of  the  air  in  the 
external  iicou.siici auditory')  ninilns  moves  the  drum  membrane  burkaiti] 
forth.  As  the  handle  of  the  [inilleiLs  is  ItH-ulcd  iK-lweeii  the  layers  of  ilic 
dnini  membrane,  it  is  uUo  propelhx]  iuM-arrl  and  oniwanl  with  (he  move- 
ments of  the  drumhead.  If  there  are  Hrm  adhesions  binrlitig  it  to  the 
protnontorv,  it  will  not  [>erforiii  thcso  excnrsion.s. 

Iting  has  n-coniitiendctl  prolongtil  mri-fuelionof  the  air  in  the  external 
auditory  meatus  by  the  use  of  an  olive-tippwt  iastrum  til  inserted  into  the 
meatus.  The  tip  is  [K-rfoniteil  and  hits  a  valve  at  it;  inner  rxireniity. 
The  air  is  witlidruwii  from  the  meatus  through  the  nibber  tubing,  whrrr- 
upon  the  uir  pi'es,surf  closes  the  vnbe.  In  this  way  rarefaction  am  be 
inaintuineij  for  one-hulf  lo  one  hour.  He  thinks  ihat  in  some  cases  thU 
is  an  advantage  over  simple  alternating  rarefaction  aitd  ctrndeiLsation  of 
the  uir  in  thi-  mcaliis. 

I.uciie  has  devised  a  spring  probe  with  a  eui>-shupf?<l  extremity  to  fit 
over  tiie  short  procc.ss  of  the  nitilleiis.  Pressure  is  eiiertcxl  iirKUi  the 
short  prrx-e,ss,  and  tlicn  relea.sed,  re|H-ating  the  motion  n  luunlfer  of 
times.  ITiis  motion  is  transmitted  to  the  other  o-mucIps,  the  uiikvlosu 
and  cientriciiil  Bdhesjous  being  stretched  or  hroken  ilown.  The  imi- 
mertts  arc  very  paittfiil.  and  are,  therefor*-,  not  used  (o  any  great  extent 
If  this  difficulty  M>uld  Ijc  overcome,  the  use  of  llie  probe  would  prove 
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of  {greater  valuta.  Il  n]i|,'ht  lie  udviMible  to  administer  nilrou.s  oxide  pis 
and  use  the  pitthe  during  llu*  hriff  aiu'stiicsin.  'rhert'  Is  Ihtle  danger 
or  inconvenience  coniiecte<]  with  tliis  anesthetic,  and  ihe  exigencie-s  of 
the  ciise  oftwi  warrant  its  use.  The  injection  of  ft  2  per  cent.  soUiiion 
of  (-iH-ainc  into  ih>c  iiiiddtc  rar  through  a  eathelfr  may  also  lie  {inietised 
lo  mitijjatc  tht'  pain.  The  use  of  Lueae's  prohe  in  snilable  cases  at 
intervals  of  wven  to  leti  ilays,  inHatjun  U-rii^  pniclisfd  on  allernate  days, 
ii>  M>iiK'tiiiie»  lielpful.  If  the  elenit'ot  of  puiu  can  Ik;  eliminated,  it  i:>  the 
rcnuxly  par  excdtaice  in  co-ses  in  which  the  adhesive  processes  are  not 
too  fa.r  advaneed.  The  hearing  is  sonietinie.-i  improved  lo  a  remarkable 
degree,  and  the  suhjective  noises  c<->rre-sj>(mdiiigly  fiiniini.shed.  The  im- 
provcnienl  is  not  jMTinjiiictil  in  a  iiiajoriiy  of  ea.ses,  »or  is  there  any 
method  of  treatment  kimuii  \ihi<ii  will  make  it  so. 

The  length  ofiimi-  during  whith  anv  of  the  aforesaid  treatments  should 
!^  continued  varies.  It  should  only  oe  contirnied  while  the  hearing  dis- 
taiwe  C'ontinuifTi  to  irierea-se.  Thi.s  usnally  ranges  Iwtween  two  and  si.\ 
weck-s.  The  gi-eatesl  amount  of  iuiprovenienl  mt-urs  ifuring  the  first  sL\ 
or  eight  days.  To  continue  ihr  irralmrutx  hitgrr  than  imprtufmritt  of  the 
hearing  dixianrr  iiurraArJt  nj'ini  irath  in  HI  rfftris. 

\h  the  iniproveiiiciit  in  hearing  '\s  tcniporary.  it  lieeome.**  necessary 
to  give  oeeusional  treiitnients  to  maintain  the  lieiietii-ial  eil'eel.s  realizeit. 
PoJitzer  tiitnks  hts  method  of  inllalioii  tlie  best  adapted  for  the  after> 
treatments. 

StntimH  uflhr  KuMuchiau  tithe  may  tie  overcome  by  inflation  if  <lue  to 
acruniiilated  mucn.-i,  or  by  the  um:-  of  soft  rubl>er  sounds  (.^'.nikanerl  if 
due  to  fibrous  Ijands  or  rings  witliin  its  lutneri.  They  sliould  Ite  inlni- 
duced  thruugii  the  iMislacliiun  catheter.  In  the  adult  tlie  tube  is  ulwut 
one  anti  onc-hnlf  inches  long,  and  the  sound  should  Iw  piLssed  through 
its  entire  length.  Sounds  may  be  made  of  whalebone,  catgut,  celluloid, 
or  rublxT.  If  for  any  renscin  it  is  desindde  to  loealc  the  stricture,  an 
olive-tipfMfl  Uingie  sluiuld  Ih-  used,  when-as  to  .se<'ure  therapeutic  etfei't 
a  ^o^lld  with  a  filifornt  tip  should  be  used.  Medicated  Iwugies  (silk- 
worm gut)  may  he  used  and  left  in  place  for  twenty  or  thirty  rnlnules. 
A  .solution  of  the  nitnite  of  silver  is  tlie  astringent  chiefly  used  for  this 
purpose. 

'J'he  introtluction  of  the  sounil  should  lie  <lone  with  e.xtrcme  caution 
and  gentleness,  as  force  may  cinise  it  to  p-nelratc  die  nuieo^  of  the 
tillK'.  This  would  !«'  unfrirlunate,  a-s  sul»Kei|uent  inHalion  might  cau.se 
emphysema  of  the  MibniueoiLs  tis.sues.  This  accident  (Kfaslonally 
happens  in  eathelerization  of  the  (ulies  through  alinisions  made  iluring 
the  manipulation  of  the  bougie.  The  dilatation  with  (lie  rubljer  somidbi 
.should  l>e  inadi-  daily  for  a  few  weeks,  larger  and  larger  s-ound.s  licing  used 
every  few  days  until  fhe  stricture  is  crmipldcly  overcome.  The  intervals 
betwr-en  treatments  may  then  In-  prolonged,  until  finally  they  are  weeks  or 
months  a|>art. 

Internal  vtetUt-atiwi  is  ot  vahie  in  tho.se  cases  suflTrring  from  consti- 
lutinnal  diseases.  I  liave  seen  v\\)yi-s  n'>ist  nil  treatment  until  iron  and 
arsenic  were  administered.    Othen*  will  improve  in  hearing  when  the 
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iodlfir  of  polasli  or  tonics  are  pjven.  But  even  these  cases  do  no!  eniiirly 
recover;  mey  only  become  somewhat  iiiiprijvt>d  in  liearlii^  ami  ijruiitu-. 

I  am  indelded  »o  Dr.  (ieo.  V.  Siiker  For  ihe  fnllowiiiK  Hiuil>-Ki3  uf  thr 
contlitions  of  tli«  enr  in  uliidi  tliiosiiiamin  ii>  indicated.  Itt  ll^-tils 
he  iisi-i]  it  in  a.  niiniher  of  mii-Ii  cusos,  and  f>nses  his  roru-lii-iioiti  iipcwi 
(his  fxfjerieiice  together  with  tlie  liierature  fonccTiiing  hs  iim-  in  oiIjit 
conrlrlions: 

'J'he  Huss  nt  cases  in  wliieh  ihiasiniimiii  has  \iven  foutnl  of  vuJac 
come  under  the  following  he^ids: 

1.  So-called  catarrhal  deafiies.i  in  whirl)  there  is  a  diiipednis  uf 
leukix-s'te>  into  tlie  meshes  of  the  lueuihrana  lynipuni  which  uitiuatdy 
cause  eieatricial-like  ihickeninjf. 

2.  Subacute  suppurative  otitis  metlia  witb  a  small  ]x-rf{irution  iif  ihr 
drum.  The  latter  is  ihirkcned  by  inHhraiions,  but  there  is  no  Inte 
fibrous  ankylosi-s  of  the  ossicles. 

3.  Inflanmiaiton  of  the  middle  ear,  suppurative  or  otherwise,  leadinn 
to  a  fibrous  aukylasis  of  the  ossicles  and  with  very  slight  struetura) 
c^an^*!>  of  any  kind  in  the  membraim  l}7npani. 

•I.  iVafness,  rather  a  lais  in  die  acuity  of  hearing,  due,  as  we  haw 
rea.sons  to  suppose,  to  some  fibrous  changes  in  the  auditory  twrve  ur 
its  endings. 

5.  Ca«e.s  in  which  two  or  more  of  the  alxive-meniiuned  cuncJitiuns  ur 
present  in  the  ear. 

ii.  Suppurative  otitis  media  with  exteiisi^'e  \oas  of  dnim  5tib$taixr 
and  the  formation  of  fibrou.s  bands  which  impede  the  free  aefion  of  ihe 
os-siclcs. 

7.  Cases  in  which  (here  is  a  transudation  of  (he  ly*nipli  into  the 
substance  of  the  drimi,  which,  instead  of  being  alK>orl»wl,  rt'muias  hdiI 
l>ec'Oine.s  partly  orgjmizivl,  thus  causing  dnim  thickening,  and.  therefore. 
interferes  with  the  IraiusinisNion  uf  sound  waves. 

All  such  cases,  if  the  thiosinamin  is  persistently  given  in  altcmatiT^ 
perirxls  of  lime,  will  Ik-  markedly  (x'nefited.  It  ntay  lie  adnunisiered  by 
the  inmith  nr  hi-poilennically.  If  by  the  motith,  the  dose  should  I* 
rapiijly  iniTwi-seil  iinlil  ti  to  10  grains  per  day  are  taken.  If  emplond 
hypodermically,  use  a  111  per  cent,  solution  in  etjual  parts  of  glyiierin  ami 
water.    Of  this,  give  12  li>  IS  mm.  thnv  limes-  a  week. 

Thiosinaiuin  acLi  as  a  jflundular  ^tiumlant;  at  first  it  eamtes  a  breakin;; 
down  of  tlu'  exudate.  Its  powers  oF  removing  or  absorbing  an  exudate 
is  not  unlike  itmt  of  potassium  iodide  and  mercury,  peptone,  pcpoin, 
.<ux]ium  urate,  and  allied  bodies. 

In  employing  the  thinsinamin  Ireatmenl,  the  hygienic  and  othn 
nee<leil  rctfime  must  not  be  overlooked.  Give  it  for  periixls  of  six  to 
eight  weeks,  and  then  pca.se  for  a  week  or  ten  day*,  after  which  bqtin 
again. 

li\'hether  or  not  larger  experience  will  support  the  cU)m.s  thus  clttrijr 
set  Hirth  remains  to  be  tlenionstrated.  Knough  evidence  is  available, 
however,  to  justify  extended  trials  of  it.  It.s  favorable  action  on  keltfid« 
and  lupus  is  well  known. 
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Rest  is  another  therapeutic  measure  of  special  value  in  neurasthenic 
cii.se.s,  I  have  seen  cases  make  material  improvement  both  in  ht'iiring 
and  in  the  severity  of  the  subjective  noises  under  this  mode  of  treatment. 
.1.  A.  Stucky  reports  go(xJ  results  fotlou-iiiji;  rest  in  hed,  with  mas.sagc  of 
the  IhwIv. 

Surgic&I  Treatment. — Opa-ations  on  the  drumhead  for  the  relief  of  deaf- 
ness have  Ix-en  iicrfornicd  ftir  nmre  than  a  tvniury.  Hinily  iiiid  Astley 
CoojKT,  h)  1705.  n-niijvf(i  portions  of  the  drumhead  and  strongly  recom- 
mende«l  the  procedure  as  a  means 
of  ailmittin^  sound  waves  to  the 
laltyrinth  iumJ  of  relieving  the  in- 
creased (t'lLsioriof  ihcftssicidurt-hain. 
Others  sr>nn  followed  in  iheir  witkc, 
all  lu  tncel  with  nlliniate  disappoint- 
iiienl,  aj*  the  relief  was  only  tem[>o- 
Tury.  It  was  found  itupossfhlc  to 
keep  (he  wound  open  for  any  length 
of  lime.  I^lcr,  vulcanite  and  metal 
eyelets  were  u.sed  with  umatisfaelory 
rcsult.s.  All  cfforT-s  to  maintain  the 
o{K>ning  in  the  mcnihrana  tyinpiini 
(drumhead)  have  failed.  Tlu-  diffi- 
culty has  been  to  secure  the  epider- 
mization  of  the  ed^es  of  the  'nounde*! 
membrane.  The  author  sugjiifsts  tlu- 
u«e  of  small  skiti  ^rafl.s  on  tlic  mar- 
gin of  the  EH-rforatiou,  after  the 
Thiersch  method. 

MalherU'  recommends  liftinj;  the 
auricle  forwartl  and, the  removal  of 
the  posterior  wall  of  the  meatus 
externa!  to  the  animlus  tynt|mtiicus, 
»n  in  the  nieatomn.stniil  n|MPaiion. 
He  [hen  estahEishes  communication 
l>etween  the  middle  ear  and  the 
meatus  via  the  antrum  and  the 
adiluit  ad  antrum.  The  opening  is 
maintained  liy  insortin^a  celluloid  or 
pild  lube  tlirouf:Ii  llic  o[)«-nIiiy;  in  the  wall  of  the  meatus.  IIe*)nly  reconi- 
meinls  this  pntciilnrc  in  <'ns<'.s  of  nnHlcratc  s<'verily.  An  inipmvement 
over  this  mcllnwl  would  Ik*  Io  form  (lie  Uallunce  plastic  flaps  and  reflect 
them  through  the  opening  in  the  meatus,  a**  clescrilied  under  the  nicalo- 
masloid  operation.  'J'his  would  ohviale  the  necessity  of  weariiifj  the 
vulcanite  tul-c  rccoiruiicnrjrt)  hy  Malhcrhe, 

Setiiim  of  the  fumttTiirr  fold  of  the  drumhead  (Fig.  4171  was  first  sujif- 
jiented  liy  I'olitzer  in  ]Si71:  "It  is  advisHhlc  in  all  cases  where  the 
objective  signs  of  an  nhiinmial  inuiinl  <>urvalure  of  die  nicinhrana 
tympuni  ure  preM,>nt.  where  the  inferior  extremity  of  the  handle  of  the 


i 


Scvarinc  "•  ndhodon  of  tho  mcmbnuui 
tyniimui  l<>  ilic  prainantary.  A  uiiiiJl  Iri* 
niilfiiluT  (tup  u  tiinrU  in  the  ilrumlieiul  and 
tho  liffbl-acgle  knire  mtro'luccd  ibrvusb  ifao 
oprdiiiR:  Ihua  m»clr  miit  l.hp  luHimiin  bund 
■Mivnrsd. 
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NWlltHtti  b,  llinvfnrr,  alin<)niially  inwurri,  nml  the  short  proress  of  the 
IImIIi^Uh  hikI  llir  [Hvstfrior  Fohl  uf  the  tuenibrane  extending;  Fn>iii  it  pm- 

i\x4  »tnM^ilv  Itiwiini  llie  t-xlcrnal  incaius.  If  these  changes  are  t-orii- 
timxl  \\{\\\  i\  (lisiiirlNiniv  i>r  hi-uriii);  tif  a.  \\\^\\  ilf^rt-i-  iiiiij  UhkI  subjective 
uuiM^  wliu'h  iiiiiiu>(  U-  materially  hnprove«I  Itv  the  local  itii-thuil.s  uf 
tlwitlHW4(l.  ail  i'\|K'riiiient»l  section  of  Ine  posterior  fold  la  justifiable  in 

Ml-   "  ■  ** 

•  ykfiim,  is  «iiii(Je  mimI  eonsisis  of  a  swlion  of  the  fold  just 
kKtM%S'<t><'  ui  (be  ilnift  pnMt's.s  of  the  inulleiiii  or  midway  betwit^ii  it  and 
\htf  |>fri|<i>\-f«l  rxlmniiv  of  the  fold.  The  knife  should  not  peoetrate 
iKi>^>  \-iKtUKh  to  >rver  tJie  eliordu  lymjiiiiii  nen'e  in  its  pu-ssage  between 
khur  (itHl(vu.«  jiimI  iiK-iki. 

'tV'  hmH))**  <^  dtt'  rntilliMis  should  immediately  drop  downwanl  and 
fVir««iil  (h!i  the  teivsion  is  relieved.  The  tinititus  in  usually  most  rtJieved, 
K^lHtu^h  ill  -s^uiir  fiLscs  there  la  also  nn  iniproveiiient  in  hcaritig.  11ie 
twuvHl  Utt\  (Uily  H  few  wtHrks  or  riiontli.s  tii  uiocit  coses. 

(./fc»«ti"*4  «/  thf  drumhead  to  titr  pn'ttfutori/  may  be  overcome  bv 
UUtkiti^  u  .sJiiall  triaogitlar  (»{H:iiirig  in  the  <lruiitheiul  and  introducing  a 
v^hhMii^ftt*  knife  through  it.    The  adlie»ton  is  then  se\-ered,  as  shown 

l*r,  SitliM-y  Vankauer  ha.-',  perhaps,  dexised  (he  Ijest  means  of  treating 
Mluliiuite  old  .'4tni'tiir«'s  nt  die  istlnniis  nn  the  external  aticlitorv  eatiaK 
.\»  ihr  dniliilu-ad  is  rarely  perforaicd  in  adh(■^ive  prfx-e.sM-s,  it  i.s  net-essary 
tullirixe  il  anterior  to  and  on  a  level  with  tlir  innlko  of  the  niulUnifi,  thL<! 
Itniiij;  111  a  piKsiliim  rarrcs[H>ndin);  with  die  lympunic  orifit-e  of  die 
Kii»*(«rliiaii  liilie.  Tlinjiiffli  dii>  o[K'ninj:  die  unilie  is  intrralum)  aitd 
diivelisl  ddwinvnni,  inward,   and   foruanl   to  the  i-sihuuis  of  the  tulip. 

The  pn'seiiee  of  a  dehiscence  or  caries  of  the  Ixjny  ualt  may  be  detectwl. 

The  first  hy  the  sofliK^s  <if  (he  tissue  and  the  latter  by  the  rT>ii^h  gratini;  of 
(III-  nnilK-  over  the  .siirfaet-  of  tin-  Ihiim'.  flavinp  explored  the  tube,  the 
■xilpm^iloiiie  shuuld    U-  iiilriNliK-ei]   in  a  siniiUr  manner   uittil   it:>  end 

ItiiKscs  ilinmi^i  the  isthmus.  The  iiLsinmieiit  should  thrn  he  prrsfied 
Niekwanl  and  dowinvanl  lo  fon-e  die  hhule  iJiruu^h  ihe  stricture;  il  is 
then  withdrawn,  ineising  the  mueotis  niemhrnne  lo  the  tmne. 

The  nlxive  procedure  should  Ik-  prw-wlwi  by  the  applieation  of  a 
A  ywr  <vnl.  .sciluiion  of  cocaine  to  the  pIiHrynfjeal  end  of  the  tulic  through 
a  eMiheter,  himJ  to  the  middle-ear  cavity  tlirough  the  iiicision  in  the 
drutnhead. 
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CHAPTER    XLII 

HYPERasrasis  of  tiie  Qonv  capslxe  of  the  laiivrixth  • 

Synonyms.— Sfjoii^iryinjg  of  ihe  Itony  capsule  of  the  lubjTinth;  olo- 
Bclerosis;  otitis  uiediii  insidiosa;  hyperplasia  of  the  bony  capsule  of 
ihf  ijilminih;  fapsiilitis  Ijihypiiithii. 

Etiology.— Tilt"  (leiiM-  tioi»'  of  l\w  0(vs«h)us  cupsiile  of  Uie  hihyrinth 
contain.-.  carti]a|:inou.s  cells,  hence  it  is  the  urea  o(  eloclion  for  the  (rans- 
foriimlioii  i.»f  llif  t-artiliii^'  inlo  Ixme.  'I'lif  o.^sicU's  also  Imve  cartilap; 
cclU  ici  llietu.  and  may  Ix-  llie  M-al  oi  this  disvasf.  Thf  tllstribiitioii  of  the 
cjirtilage  cells  i.f  iiKtsi  constant  in  the  |M>stenop  half  of  the  niar;pn  of  the 
oval  window  (fenestra  of  the  vestibule),  hence  thin  is  the  most  frequent 
site  of  the  mort)i(|  process.  They  arc  also  found  in  the  capsule  of  the 
semicircuiiir  curuils  and  the  up[K'r  and  lower  ■walls  of  ihe  cochlea.  Any 
or  nil  of  thc^c  points  may  !«■  affccleil  and  give  rise  to  sj-niptoms  peculiar 
to  the  pliysiiihigical  Iwaritigs  of  ihe  various  slriictures.  'J'hal  is,  the 
h\i)en)stosis  may  I*  limited  to  llie  txssicles,  the  oval  wimlow.  the  cochlea, 
or  to  the  semicircular  eiinals.  or  it  may  involve  two  or  more  of  them 
at  once. 

In  addititm  (o  the  prcdisitnsition  of  the  cartilfmiritais  area  to  undci^ 
metaplastic-  ehan^^es,  there  art^  i-crtain  extraiHHHjH  or  coils) ittitional 
diatheses  wliich  act  a-s  exciting  causes.  Syphilis,  wrofula,  acute  rheu- 
matism, gout,  tonsillitis,  iriHaini'd  processes  of  the  ears,  and  exposure  to 
the  inclemencies  of  the  weather  have  Ikscii  a-scriUtd  us  initiulive  influences 
in  ihe  dise-a.'«.\  It  is  difficult  1o  uiuh^rstand  how  the  inflanmmtory 
di-seasc*  ttf  the  (onsils,  adenoids,  and  middle  ear  can  have  any  relation- 
ship to  the  uielapla'^tic  changes  in  the  capsule  of  tlie  lahyrlnth.  The 
eiiolofjy  is  still  olrsif-ure. 

Age  exerts  a  positive  intluenc-e  upon  tlie  development  of  tlie  disease. 
It  u.sually  begins  betw^ien  the  eighteenth  and  the  fortieth  yeara  of  life. 
Heredity  has  Iwn-u  nottd  as  a  mther  common  factor  in  ihe  etiology,  imiiiy 
OL'tes  giving  a  hixton'  of  other  nipnihrrs  of  the  fanilly  having  had  the 
di.sease.  In  a  noted  Ameriean  lilcrjiry  famih'  several  niemhers  wen* 
affected  by  it.  The  majority  of  llie  cases  otviir  m  young  women.  Sexual 
inteniitirse  and  parturition  aggravate  the  syniptiuns,  prolialily  on  aifcnnit 
of  the  iucreaseii  lii-peremla  pn>iliiccd  by  lliese  a<'ls.  The  marriiige  r>f 
women  affected  bv  this  disease  shiuild,  therefore,  l>e  carefully  coiisidrnd 
before  Iwirig  eonsumnia(»Hl. 

Pathology  .^According  (i>  I>enkcr,  the  osst^oiis  changes  jTittV  be  divided 
into  two  slagt-s,  the  first  of  which  coiisisLs  in  an  m-tive  pntliferation  of  all 
the  cellular  eleuwnt«  within  the  Ixuie.    New  vascular  and  ctilhilar  tissue 


'  I  un  gnuly  iafiHAed  to  tut  nriidr  by  ll*nry  .'.  Htrit,  «ti«Kin  hii  i«^i««v<l  iJi«  wurk  of 
DutUnvnUtJ  ubimvn,  fur  moat  uf  ihm  ilala  iirmxiltil  iii  tliia  clii>t>l<ii. 
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is  fiirmwl  in  iliL*  narrow  spanw  ami  in  the  Haversian  canals.  Ar 
the  new-formed  bone  ceiU  may  be  found  piani  celts,  under  tile  inRue 
of  which  [hi!  basement  of  itiB  Imne  tinhstuiHT  i.s  priitcipally  aKsiirltMl. 
Hollow  spaces  are  forrriwl,  and  areiLs  (if  ervsion  gmdiiitllv  unjermior 
the  originallv  compact  bone,  uhich  bee<)mes  trav(-rsc*<i  by  irrt^Ur 
and  abnormal  channels.  With  the  abwqitive  prwe»ts  there  b  tlie 
formation  and  apj«>sition  of  new  Iwme,  which  is  unlike  the  ori)^nal,  io 
that  it  i.s  inon?  vohiininoiis  and  ixmius.  The  .vix-ond  8t:i^e  is  ushend  in 
when  the  pm^ressive  changes  ceas*  and  when  the  new  burie  a^sunie;.  a 
lamellar  structure.  Then  the  ubnunniilly  lai;^;e  and  lluck  l>one  c<jr|>u.tclr:i 
are  found  concentrically  arrauf^ed,  and  the  nuclei  uudei^  atropbv.  TV 
vascular  system  i.s  h'kewLsf!  ffnujually  alterenl  by  the  forniatHm  of  connec- 
tive tissue,  in  whirli  ut  times  may  lje  found  fat  cells.  Tlie  Havemian 
canals  and  spacei  have  been  changed  in  .structure  by  thi.'*  rrs«»r|»ti*-e  ami 
Bp|>i>sitti.itial  pnxvss,  and  all  Uie  cartilaginous  elemenL'i  have  bren  meta- 
morphos.eii  into  oiiseous  ti.'tsue,  as  it  cannot  be  found  in  the  new|»n»wth. 
Tlni.s  the  proce.s.<(  con-slitutes  nnt  only  hj'perpla.'iia  and  hi'prnrutnsu, 
but  also  a  metaplasia. 

The  new  structure  differs  from  the  norntal  by  it.s  idliniiy  and  crcstcr 
absorptive  power  for  canuine  stains,  which  fact  l-*  uliiiz*^]  tn  Hiv  ditlrr- 
rntial  (liimnosw.  The  niicroseopic  cviilence  of  thl-*  new  formation  is  the 
osteophytes,  siiualf<i  usually  near  the  .sIjijks  articiilalion.  Kre<)uenllj 
the  stapes  is  partially  ab-sorlMxl  by  [Jenetr-atuig  bliKxlvi-xscU  and  repliWTd 
by  nssuous  foiniation.s^  and  NcnneumeH  a  dislocation  of  the  .'<tapes  h  pnv 
duced  by  an  encrtHichment  of  the  osteophytes.  Tlie  funeiton.'*  nf  ibenvol 
aiw)  round  windows  may  also  be  .seriou.Hlv  inlcrfertHi  with  hj*  tlie  hvperus- 
tosi.s  pniduriiig  partial  or  complete  oei-lnsiou.  When  llie  prrx-eas  mviuJra 
the  ha.'ic  of  the  cochlea,  the  patency  of  the  Ku.stacliian  tube  is  tliroatencd. 
and  the  niiertiscopt*  nhow8  its  liinicn  to  lie  narrowed  by  thickenhi^  ul 
the  periosteum.  Owiii^  to  tlie  f^nrul  vascularity  atlendiufi  the  pr<K'e\'', 
especially  in  the  first  .stiij^,  it  is  pro!»able  that  the  diiitrcs.siiig  tuinila^  ij 
progressive  deafness  may  have  its  origin  in  the  iucreoaod  capillwT 
circulation. 

The  striH'tural  alteriiiion  c<u)se4juent  ui>on  an  invasion  nf  dib  hone 
into  (he  cochlea  and  the  staniciitmlar  canals  may  cause  a  <*liange  tn  the 
prf.s.siin'  of  the  JHliynnlliine  lluiil.  'Ilie  iniTlianiciil  and  phvsical  i|ualitie!> 
of  the  eiidolymph  and  perilyuipli  may  be  m*  altered  us  to  intcrfejT  with 
the  mitrition  of  the  part-s  and  induce  diseaiw.  The  detonating  nnund* 
heard  by  Mime  patients  and  M(^ni6n>'s  symptom  complejc  inav  be 
a.serit>ed  to  a  pci^oraiion  af  tite  septum  divi<ling  the  cndolymph  and 
jH'ri  lymph. 

\\iiile  the  liistnlogical  alterations  are  found  to  lie  identical  by  dif- 
ferent iiuthorilies,  yet  their  desigiialion  of  the  bone  h_\-perplasiit  differs 
ixo'l  new  trrnis  are  ecuisetjuently  introduced.  PoJitM-r  define-s  it  tks  e»p- 
snliti.-*  labyrinthii  or  oloselerosi.s.  Sicbenmann,  noting  the  rt',sfmblai»ii: 
1(1  s[«»nge  because  of  the  raretied  spaces  and  p<)rous  stnietufps,  dMg" 
naled  the  new  formation  as  spongificalion.  Kaiz  conipHrvs  the  ptvccaa 
bo  Volkmann's  osteitis  vascularis  chmnica. 
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■  Symptoms  and  Diagnosis.— The  symptoin.s,  while  more  or  \^&&  con- 
H  stiLiii,  varv  with  Ilit*  uiiui'iuti<-ul  >itnicture&  iiivnlvcd.  If  ntilv  Hw.  assu'le.1 
f  art*  iitfwtei],  the  itnkvlosis  of  (lie  stji.|)»*s  may  be  partial  or  oiinplcte;  if  tlie 

p(i:iterior  hony  iimr^'iii  of  [hit  cival  wintitiiv  \s  tlii-  sent  of  tlie  dmtiK*'^, 

I  the  arikjt'It>si»  niay  Iw  cotiipk-If  ami  ihe  stirrup  pulled  pusteriorly  b_v  the 
stapedius  mu-sc'le;  if  ihe  eochlea  is  involved,  the  si^ns  of  ner\'«us  dcafncM 
an*  present,  i.  e.,  diminished  lx>ne  tttnduetion  and  the  loss  iif  hejirinn  for 
the  iipiMT  tone  limit;  if  the  prcH-e-ss  is  in  tin-  seniirirtular  canals,  giddiness 
nni]  tiaii.sna  may  Ur  jjrtMt^iit,  In  mixed  nistu^  tlien-  may  he  a  comhi nation 
of  these  symplonis. 
In  the  eases  eoninionly  recopnizeil  in  praetiee.  the  disease  is  eliurao- 
terized  hy  die  signs  tlf  middle-ear  disease  without  the  objective  apj)ear- 

»anros  of  it.  That  is,  dien?  Is  («)  Io.s.s  <»f  the  tower  tone  litnil,  |/j)  a  nepi- 
tive  Itiiiiii^,  atid  (r)  an  increased  diinition  of  hearing  hy  Ixme  eonduclionf 
a!1  s_ymplom.s  fonnd  in  mifldle-ear  disr-ase,  hnt  irjKin  inspection  of  ll)e 
meinhranji  lyiupani  lis  apiwamntr  is  nnrnial,  or  is  so  -slijihtly  changed 
that  it  caruint  aecoiint  fnr  llic  inarkfd  dt^n-v  of  tleafiierw  pn.>»ent,  and  the 
»Ku.stueliiuii  lidie  is  normally  patent. 
VMien  the  h^-perostosis  is  located  exchisively  in  the  ossicles,  and  the 
ankylosis  is  partial  or  compfctr,  llic  symptoms  arc  those  of  ordinary 
I  Jiiiildle-eai' diM-ji.se,  cxcifjit  the  rneiriliiaiia  tyinpaiii  is  iiornial  in  appear- 
ance and  the  KtiMtacliiait  liilie  open. 
When  the  hy|>en>.stosis  is  limited  lo  the  cochlea,  the  usual  si^tis  of  ner^ 
VOU5  detLftiejss,  juivi  of  hearing  for  the  ii]>|>er  tone  limit,  pojiitive  Kiun^.  and 
shorlenf<I  and  dindnishi-d  Kme  conduction  are  present. 
When  lH)rli  die  oval  winilow  anri  the  c<H-lde(t  art^  involved,  it  is  pntr- 
tJcally  inipossiWe  to  make  a  diagnosis.  This  is  also  true  when  the  oval 
window  is  affected  hy  hy|>ero3to.sLs  (spongification)  and  the  middle  ear 
ifi  siiiiultanwmsly  diM!a.^wi.  TinnilUN  is  present  in  nearly  all  cases, 
and  is  sometimes  ver,-  pronounced.  The  parncii-iis  Willlsii  is  more 
pmnouni-ed  than  in  any  other  form  of  ear  ili.sea.se. 

■  Summary  of  Symptoms. — As  the  .sjjongifving  or  h^-pemstosis 
'  alFec-ts  varioii.s  |)art.s  nf  the  car  .structn«;s,  the  symptoms  vary  ai-conl- 

infflv. 

iTie  following  classification  includes  the  chief  cliiiica!  characteristics 

■  of  ejK'h  sniMlivisiori: 

■  Elyperostosis  about  the  Oral  Window  (Fenestra  of  Vestibule). — I.  Los.s 
H  of  heaniig  for  oiie-lijilf  U>  one  and  a  half  octaves  of  tlie  lower  tone  limit 
I  in  one  or  lioth  ears. 

H      ~I.  Negative  UiriiK^  in  varying  ^]egrf1l^ 

H  3.  Pwlojigatiofi  of  hearing  by  t»oiie  coiidu<-lioii  fur  fork  A  of  the 
B  Kdlemann-Uezold  set  of  forks  (Schwaback  test). 

I      4.  Hyperemia  <if  the  prr>mon(f>ry,  apjjc-iiring  us  u  ye|]owi.sIi-red  glow 
f  through  a  inombrana  tymjmni  o|herwis<>  normal  in  app<'aran<-e.     Tlie 
handle  of  die  nuilleijs  may  \m^  forcshorieneil,  but  Is  not  rotated. 
5.  PateiH-y  of  die  FiL'-tuc-hian  fidn-s. 

Hyperostosin  of  the  Stapea.^Tlie  same  as  the  preceding  excejjt  iu  a 
'  lesa  tlt^ree. 
48 
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Hyp«rostosu  of  the  Cochlea. — 1.  Los^  of  hearing  for  the  upper  (dc 
limit,  and  sliplulv  for  tht'  lower  tone  limit.    Sliumlioii^i  rcjjortwl  a 
ill  wjik'h  Uirrc  were  isliiinls  of  (Je»fiifs.s,  thcrebv  showing  that  ilie  b^per- 
oslosis  niav  l>e  liiniieti  lu  definite  isolated  areas  in  the  cochlea. 

2.  Pasiiive  Hinn*!. 

3.  Shortened  duralJon  of  hearing  by  bone  conduction  for  fork  A. 

4.  Hyperemia  of  promontory  .showing  through  au  othenrLse  noniul^ 
memhrana  Lvninani. 

o.  l*ateiH-y  of  luiitiichiuTi  tiil»cs. 

Hyperostosis  of  tbs   Semiciicular   Caoals.^ — 1.  Giddiiiesii   or  dizztneai^ 
at  liiiifs. 

2.  Nausea  may  or  may  not  be  presem. 

3.  Perhaps  sli^jht  deafness. 

A.   ^^l•ml>rana  tvnipain  and  Kii.stjwhiHn  tulves  nnnniil. 
Hjrperostosla  ground  Oval  Window  Combined  with  Oataxrbal  Otitis  SbdJa 

or  Other  Middle-ear  Diseases.— 1.  IjOss  of  bearing  for  (MM'^liair  lo  t»nj 
(K-[uve5  of  tlie  lower  tone  limit. 

2.  Negative  Uiniii:  in  varying  degree. 

3.  Froionged  hearing  by  iKine  conduction  for  fork  A. 

4.  Ketraetiori  of  the  memhrana  tympani. 

5.  Koreshorrcning  and  rotation  of  tbc  malleus, 
(i.  Ku.>:iH(-hiun  m\ws  nb.stnif(iHl. 
A  posilive  diagiii>t(i,s  of  lip'nigifying  in  a  case  with  the  abo\'e  sympton 

complex  is  impossible  except  at  the  ]><>5tmortein  examination,  as  il  b| 
uiiuiked  by  the  cutarrhoJ  otitis  media  which  presents  the  same  sympton 
complex. 

Prognosis.-  The  run!  of  ihe  di-seiuse  a]>peurs  lo  Im*  ini|KV>isible.    In  * 
few  ca^es  alight  ur  teni|M>rary  improvement  follows  treuUiienl,  and  in  liw  ^ 
surly  stiLge  of  the  dbiiea.se  certain  medicinal,  mechnnical,  and  surgicvIS 
proctiliiR'^  itIFonI  relief.     In  the  later  stagt^  all  renicilial  uiea-iures  fai).      " 

Treatment.-  Medicinal, — Snuill  dose.s  of  phoNphorns,  gr.  jjj,  (hw 
times  daily,  for  six  months  of  llie  year,  have  given  the  best  results.    'Wk 
treatment  acts  best  in  the  early  .slftges  iluring  tlie  active  prolifernlion  frf 
die  cellular  elements  widiin  die  bone,  when  new  va.srular  iL<»uo  Is  lieint;, 
formed  in  die  acint>w  ^^paces  and  Ilavetfiian  canals,  and  the  ab&orptiiej 
processes  and  apposition  of  new  b*>ne  is  in  prt^rtws. 

Thyroid  extract  ha.s  likewi.se  cicciLsionally  given  gocKl  resulu  under  the 
same  condiiion.s. 

Iodine,  in  the  form  of  the  iodide  of  potash,  and  merciin-  ha\-e  b«o 
given  by  PoUtwr  with  gotid   re-suUs  when  the  diagnosis  was  inudr  raHr 
on  Hcconnl  of  orher  irinnilH^rs  nf  ihc  family  having  hiul  llicdi.sea.si*.    'Hut 
ti;,  itK  up}>earunce  wits  csirefullv  watched  for,  because  of  tlie  kuownl 
hereditary'  inHnence  present.    U  hen  a  father  or  mother  is  known  lo  hare] 
the  disease,  they  shoidd  be  wiirjurd  diat  their  children  are  liable  to  lh*4 
same  trouble,  and  llmt  they  .should  l-te  penmlically  examined  after  piihcrlv 
for  its  earliest  ex])n-s.sion.    In  this  way  Uiere  is  some  hope  of  nmdifjing^ 
its  pnigress  by  tlie  administration  of  pho.«phorux,  iodide  of  pt>ta>h, 
thyroid  extract,  and  by  tlie  correction  of  iuHammaiory  diaeaaes  of  *' 
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tonsils  and  adenoids,  and  of  rheumatic,  gouty,  and  scrofulous  diseases. 
Thypoidectin  in  five-grain  doses  may  be  given  three  times  a  day.  Deple- 
tion of  the  vessels  of  the  head  may  be  produced  by  the  administration 
of  cathartics  and  by  hot  foot  and  sitz  baths. 

To  accomplish  anything  of  importance  an  early  diagnosis  is  positively 
necessary,  and  heredity  should  give  warning  of  the  impending  disorder. 

Mechanical,— Pneumomassage  with  the  Delstanche  rarefactor  (Fig. 
14)  may  be  used  to  mobilize  the  ossicles  when  they  are  not  excessively 
ankylosed  (Hartz). 

Clarence  Blake  calls  attention  to  the  fact  that  in  practising  pneumo- 
inassage,  gentleness  should  be  observed  in  its  application,  as  otherwise 
tlie  whole  ossicular  chain  may  be  dislocated  and  irreparable  damage 
done.  He  also  calls  attention  to  the  fact  that  the  posterior  segment 
of  the  membrana  tympani  may  become  relaxed  by  excessive  massage. 
Indeed,  great  damage  may  be  done  by  any  treatment  addressed  to  Die 
Eustachian  tubes  and  middle  ear.  Aurophones  are  also  damaging  in 
thi.s  disease.  The  massage  should,  therefore,  be  gently  administered, 
preferably  with  a  hand  pump,  for  one  to  two  minutes,  two  or  three  times 
a  week,  for  two  months.  After  a  rest  of  two  months  the  massage  may  be 
trie<l  again,  provided  improvement  followed  the  first  course  of  treatment. 
Further  massage  may  be  given  at  the  discretion  of  the  aurist.  As  soon 
as  the  nature  of  the  disea.se  is  known,  the  patient  should  be  advised  to 
b^in  a  .systematic  course  in  lip  reading. 

Sorgical. — Stapedectomy  has  been  tried  with  almost  universal  failure. 
Jack  has  performed  the  operation  a  number  of  times  with  but  one  or  two 
permanent  improvements.  In  some  cases,  stapedectomy  is  followed  by 
the  formation  of  scar  tissue  over  the  oval  window,  thus  rendering  the 
hearing  worse  than  before  the  operation. 
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ACUTE  AXtt  CHRONIC  SUPPUnATIVE  OTITIS  MEDIA 
CHOLESTEA'IVMA 

AOUTE  SUPPURATIVE  OTITIS  MZDU. 

This  type  uf  iiiHuintmilion  of  the  niuJdIe  ear  is  L-haracttriznl  bj 
marked  hypct-eniia  of  the  iiiutTjiis  memfjran*'  of  the  miildlo  ear,  inrluii- 
in^'  the  inner  wall  i>f  the  dniiiiliead.  This  may  \k'-  Ftillimed  by  pain  luid 
pi^rruRttiuti  tif  tlu-  ilnimlit-iul.  Jiruugli  which  Uie  pus  di^aigcs  iniD 
the  external  auditory  meatus. 

Etiology. — The  exeitinp  cause  of  this  disease  U  the  presence  of  palho 
genie  micrr>r.r^r;inisrn.f  in  the  middle  ear,  ha  alnnidy  dc,s<Til»rtl  muiff  M 
Acutf  Catarrhal  Otitis  JMeiJia;  indeed,  the  eulurriiul  inflHUiuiutittn  ufhrii  V 
assumes  the  suppurative  type  after  n  few  days.  In  iiuiny  vosm  the 
inHnitnuutiun  reiimtns  catarrhal  in  ty|x;  until  the  driiniheud  is  |rr- 
foratetl,  the  ituVrr^ijigadisiiLs  llm.-i  receiving  the  rwjuired  envirvnmeni  to 
promote  their  nipid  pr(ipjif;ation,  diou);li  .spontaneous  rupliin':  soni^ 
(imps  jironiiitt's  u  rapid  reparative  pnK-e.ss,  due  to  gtxxl  dntiita^  and 
the  iiK-i-wwed  reaction  of  inHiuuinatioii.  (,See  Chapter  VI.)  The  [)cr»] 
foration  may  (wciir  either  s|Mmtjineously  or  hy  siir>jieal  inlenTiuiwi. 
liK-isioii  of  the  iiiemhraiia  tympani  i.s  iiul  eiintruindicaled,  It.^,  if  it  Utlitntj 
under  aseptir  conditions,  the  danger  of  tnereased  irifefti«»n  is  potlucwl  laj 
the  minimum;  indeed,  tiie  reaction  of  inflammiiiiun  i»  pmmnlnl,  uiil| 
the  infection  is  thus  overcome  instca*!  of  l>cinp  inorcoited.  Sooie  asra] 
are  uiid[iul)l(-dly  suppurative  in  lyiw  Fmm  the  hepnning,  (he  inl 
tioii,  teniperalun.',  and  pain  being  ntoi^  protiounc^x!  than  in  iJie  *ii 
eiUarrhal  inttaniniation. 

Arthur  \i.  Duel  arrives  iit  die  fullowinfi  o«neIusi<in.s  in  reference  to  the 
relation  of  the  infectious  fevers  lo  a<-ute  suppurative  otitis  niMlia,  hib 
conelusions  hcing  huse*]  ujioii  u  .study  of  (iflOO  vil^vs  of  seariet  fc^w^j 
measles,  and  tiiphtheria  in  tlie  Willanl  Parker  Hospital: 

Acute  piirulimi  otitis  de\i'Io)H^d  in  alKiut  20  pt-r  rem.  of  th(>  srarirCl 
fever  cases,  in  about  10  per  cent,  of  the  diphtheria  cases,  aitd  in  about! 
S  per  cent,  of  the  cnaeH  of  measles.  There  were  30  muAtoi^l  t-asus,  2  in] 
measles,  2  in  scarlet  Fever,  and  alxmt  20  in  ixiiuhined  .scarlet  fever  and] 
diphtheria.  Two  were  cttmplicated  with  throndRisis  of  ihe  laieral] 
sinti.s. 

Time  of  appenrnucv:  In  scarlet  fever  the  ear  complications  orcurrwlj 
the  second  or  third  week;  in  dipluheria,  during  the  at-iite  symjKoni'*;  ai^ 
mea.sles,  during  the  acute  stage,  fever  slid  being  present. 

In  scarlet  fever  ca-ses  there  was  iisually  much  greater  destructi'>n  oi 
(756) 
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tissue  than  in  tUttse  due  to  diphtht^na  ur  iiieastes.    A  combiimtioii  of  two 

or  niorp  of  lUe  iiifwiidu.'s  iii.scjt.srs  incnrjksml  ihe  dimger,  nourly  or«^lmlf 
of  siK'h  cases  develupiiig  acute  siijjjjunitive  otitis  nie<lia,  and  auistnidili.s 
Was  a  fnw|i]<'nl  .s<M]ii(;la. 

Tfu  Itifinitin  ntufiiu'Hi  as  mi  riiolot/iml  /uvttrr:  In  children  uiidt-r 
five  years  of  ape.  I>ut'l  fouiul  ijojilminiiilar  swellin^  present  most  fre* 
qijeiitly,  which,  he  thinks,  was  due  to  the  escape  of  pus  through  die 
uiiclosetl  Uiviniari  sei^meiit.  Between  the  ages  of  five  and  ten  the  pi>st- 
auricular  swellinj;  was  due  to  perforalion  of  the  thiti  nia-sloid  cortex. 
In  older  children  mastoid  -swellinj;  was  rare,  except  in  tliose  case.s  in 
which  the  external  meatus  wjis  ^'really  inflamed.  In  all  cases  there  was 
sa^iii^'  of  die  |K).st.sU|)«Tior  wall  of  the  ineHliis  near  ihc  dnunhead. 

The  prfiii.tpijsiurf  rniiMs  are  cold.s,  e.vposure,  elimnic  rhinitis,  chronic 
and  iicnte  epiphannj^ilis,  adenoids,  enlarjjed  or  iutlamed  toimils,  sii-ph- 
ilis,  luljerculu.si.s,  and  other  constitulional  diseases.  The  acute  exan- 
theniatous  fevers,  as  scarlet  fever,  nieiLsUrs,  diphtheria,  wlioopin^-eou(»h, 
and  iiiHuenza,  are  ulsn}  respoii.-^ihlo  for  niany  <'a>es.  'i'lie  use  of  Uie 
na-sal  douche  sometime-'?  canws  the  disease.  'J'he  author  formerly  used 
the  uusal  duiiclie  (|uite  fre<|uently  in  office  priicticis  hut  ahandcmeil  it 
after  seeing  Iwt)  or  (lln.*  cases  of  acute  suppurative  inflanmialifui  result- 
iiifj  direcily  frt)ni  it.  Cold  injections  into  (he  meatus,  bathiiip.  diving, 
and  snuflinj;  cold  Ikiids  into  the  nose  alst)  iiet  as  cau.ses. 

A(/c  has  u  direc-i  inlhience,  a  lai^rc'  majority  of  the  eases  hcJuK  in 
children.  The  damp,  unsettled  weatJier  of  autumn  and  sjirin^;  also 
favors  its  ot?curreuce. 

Those  cases  occurring  independently  nf  any  other  disea.se  are  nsiuilly 
unilateral,  while  tho.se  m'currinp  in  couiieclion  wiih  scarlet  fever,  diph- 
theria, nieasle.*!,  epipliarynjjilis.  and  adenoids  are  usually  bilateral. 

Finally,  it  may  lie  stalwi  liuit  all  eon<lilions  which  lower  the  resistance 
of  the  li-ssue'-  of  the  middle  ear  pn-^HsfMise  to  infcf-tious  inflammation. 
The  evciling  caiisi-s  ar*'  the  [HilhoKcuic  niicro<')r;^anisms.  The  various 
coiistitiiliunal  diseases  and  the  Itnial  disciises  of  the  faltces,  nose,  and 
epiphari-tLX  prodiici^  towered  cell  resi.staiice,  and  predi-sjiose  to  the  in- 
fection. 

The  indicntinm*,  in  view  of  the  forejioing  fact.f,  are  to  remove  the  pre- 
disposing cau.se-s  and  increas**  the  reaction  of  inflamination,  in  order  to 
increa.se  the  resistance  of  the  tissues  to  the  bacteria  and  their  toxins. 
(Sei-  Inflnmmation,  and  ihc  Methoijs  nf  Promoting  the  Heartion  of 
InthimuKiliiHi,  Chapters  \'l  and  Nil. I 

Symptoms. — The  .symptoms  mav  l>e  grouped  under  pain,  teiiipera- 
lun.',  tfie  ap|>ear<ince  of  the  membrmm  tyinpaiii,  the  character  of  ibe 
secretions,  the  subjective  noises,  and  the  disturbances  of  hearing. 

Pain. — 'Hie  pain  i.s  sometimes  pn-eeiled  by  a  feeling  of  beavin^.-is  in 
(he  ear.  or  by  a  >evere  headaclie.  It  may  Ih-  piercing,  tcjiring,  Uiriiig, 
or  throbbing  in  character,  and  is  tuon-  si'veii!  in  children  than  in  adults. 
It  is  coiuitiuous,  but  becomes  less  seveiv  tiiward  monung,  when  tlie 
patient  falls  into  a  .'Hinnd  sleep.  I'hotophotmi,  eilenia  of  the  eyelids, 
and  conjunctivitis  occasionally  complicate  severe  inliammation  prior 
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to  Ihe  time  of  perforarion  of  the  Hmmhead.     Facial  paralTsts  anr)  trv 
^■initial  rn-iiml^'ia  iK-t-iLsiDiiaJIj^-  r(ii]iplk>jit('  Ult'  f]Ls«>-aMr. 

Temperature.  -Tlie  temperature  at  the  onset  is  elevated  froml"  to3*F,, 
and  is  ^iiu-tiiiie-s  pnTinJinl  by  a  slight  L-ltiJI,  ur  eruepv  sensations  and, 
occasionally,  in  very  yuunjr  children,  by  convulsions.  Afli?r  Uie  Mip- 
puralive  proce^i  is  well  cstalilished,  and  dminaf^  Ls  takinjj^  ]ilacri  thn>ugb 
the  perToratioa  ill  tlie  druiiJiead,  tlie  temperature  subsides  to  aboui 
1°  above  normid. 

Membrona  Tympaiil. — In  tlic  oarly  .stages.  Uio  nuMiihrana  tyDipaiu* 
prcMMiU  iLie  appeamnces  found  iik  acute  catan-lml  otitU  uiv<Jia.  It  is 
scarlet  red,  ecehyiiiotie,  swollen,  and  more  or  Jeas  bul^nx-  'iTie  handle 
of  the  malleus  in  oUst-urcd  by  the  swollen  dnindiead.  In  the  jx»l- 
snperior  qua><lrant  of  Llie  menibrana  tympani  a  lili.ster  is  snniPtiniM  pn* 
ent,  giving  a  pearly  lustre  to  this  area.  If  tlie  case  is  .st-en  f|uite  carir, 
the  round  spott  due  to  Uie  bubbles  nf  air  in  the  viscid  Miucu.*i  iiuty  I* 
seen  through  the  still  tnni.sparent  driiinbead.  In  Ihe  itilluenzul  vaL-ir^t 
heiunrrhagie  bleb  often  o)mpletfly  covers  ibe  drumhead,  .\fter  E  dir 
or  two  the  posterior  half  of  the  drumhead  Ijccomea  covered  with  tltiA, 
cracked  epithelium,  beneatli  which  there  is  a  serous  infill raiiuti.  Pul'nirt 
wa-f  the  first  to  show  that  tlie  light  reflexes  on  the  bulging  portions  of  the 
posterior  segment  of  the  drumhead  sometiine-s  pul.sale.  'I'he  yeiliiit 
pundent  secretion  liehind  die  mnnd>rana  tympani  does  nm  sbuw  a,i  i>fir:i 
as  one  might  expect,  on  account  of  Utit  swollen  and  reddenctt  coniliiiurt 
of  the  drumhead.  Occasionally,  however,  a  greeni.-di-vellow  lujlgii^  upol 
may  lie  seen,  and  when  it  ap[»ears,  perforation  is  imminent. 

In  diabetic  patients,  and  (K-casionally  in  others,  snmll  iiiterlanu'llaf 
abscesses  fonn  in  the  posterior  segment  of  (he  membrana  lyni[«ini,  «r 
near  die  umbo.  They  are  of  the  .size  of  a  millet-seeil,  and  rupture  eurly 
in  the  course  of  the  disease. 

External  Auditory  Meatus.— The  oa.seous  portion  of  the  meatiw  i\ 
ahiMJ^t  iilway.s  lisperi'iuic,  and  i*  .sometimes  iiitiltm(e«],  and  more  ur)tss 
covered  uith  blisters.  The  ciirtilagifKius  portion  of  die  mea(u»  B  in- 
jected and  painful  in  severe  intUimmations,  the  infection  tJiking  pfare 
thmiigli  the  numerous  anastomoses  of  the  ca]>illani-  bluo«Ives*eIs  lie- 
twecn  the  nna-ous  membrane  of  the  tympiiiiic  ciivily  nml  the  skin  of  tlir 
meatus.  The  Hwelliiig  and  redness,  or  the  si>-called  ".sagging"  of  dif 
postsupcrior  [mriinn  of  the  o.ssf<Kis  meatus,  near  the  meTnhmna  trm- 
pani  (Fig.  41.^),  («-furs  in  tliose  ca-se*  in  which  there  is  a  marke<l  suppun- 
tive  process  in  the  border  mastoid  cells  (the  ci-lls  along  the  posterior 
bonier  of  the  meatus).  When  it  occurs  it  is  u.siiully  a  [Kisilivp  tiidicalinn 
for  the  lua^^tnid  nj)eratir>n.  j 

Perforation.-  IVrfeimlion  takes  place  at  the  seat  of  one  of  the  inter-  fl 
lamellar  abscesses,  or  at  the  most  bulging  portion  of  the  dnmdiead,  " 
generally  in  the  anterior  half,  although  it  may  (w-cnr  in  the  pui<iteri<»r 
segment.  'Hie  size  and  ?ihape  of  the  pi-rforation  varies.  Usually  hriu|' 
an  ill-derinrtl  an:;a  with  irregular  edges,  while  in  others  it  appouri  aa  a 
small  riark  nmnd  s|H)t,  with  a  pulsating  dr<>p  of  mucus  rovenng  it.  In 
still  other  ca:^es  die  o}>eniiig  cannot  l»-  luc-ated.     Intlatiim  sometimtt 
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enables  iHp  ob-wtrer  to  dUlinf^iUh  its  (xlges.  llie  sanic  is  tnio  when 
till?  air  is  rurcRed  tu  the  externu!  canal  with  Sie^le's  oloMX)pe  (Fig.  ■410). 
The  jK-rforalion  is  iisiuJIy  single,  cxrrpt  in  inlMTriiloiis  [uttients,  whon  it 
is  iiiiiliiple  ntiit  iit-uj-  thi;  uiaif;iti  nf  i\w.  ilruinhvad  (Fig.  417).  In  iiiilu- 
enz-al  olitU,  (be  pt-rforalion  often  occurs  on  (he  apex  of  a  nipple-shaped 
elevation.  Sueh  a  perforation  is,  therefore,  sigiiifieanl  of  serious  niustoid 
disease.  Even  under  favorable  Lx^itditions,  (he  nipple-shaped  perfora- 
tion persists  for  some  time.  In  those  cn.ses  oeeiirrinj^  imlcpi-ndent  of 
Diie  of  the  iiifiK'tious  dLsea.se.s,  the  [wrforution  run-lv  e.xcecds  tlie  size  of 
u  millet-seed,  whereas  in  ca.ses  .-^econdarj'  to  the  infertioiis  fevers  it  niajk" 
be  so  large  as  to  de.'itruy  the  entire  iiicniltniim  tvnipani.  Tlie  luenibratia 
6accida  (Shrapnell's  nieinhrune)  is  rarelv  perforated  in  acute  suppurative 
otitis  meflia. 

8«cr«tioii8. — 'ITie  secretions  may  be  serous,  seromucous,  serosan- 
giiineous,  .seropumlent,  nuicopnnilont,  op  nuieohemcirrhngic.  If  it  in 
pundeni,  it  often  niiis  u  nionr  faviimlile  course  than  llic  mucopurulent 
tjp«*.  llie  ([Uantity  of  pn.i,  senim, 
and  mucus  varies  jjpeiitly  iii  dilfer^ 
ent  times,  and  one  Fonn  of  .<iec-retiou 
may  alternati'  with  another.  In  nepli- 
rilic,  cachectic,  leukemic,  hetnopliitie, 
atwl  traumatic  cii-so-s,  the  hcinorrhimic- 
secrvlioii  U  usiiully  prcsenl. 

Sabjactive  Noi^. — ['nlsatiiif;  noises 
.•srjinetimes  occur  in  ncrije  suppum- 
tive  otitis  miHlia,  alUiuii^h  llii-y  aR- 
not  a]w,-iy;^  prt'-sent.  They  are  due 
to  tlie  incn-sLscrd  pnrssure  within  the 
cuvum  tynipuni  from  the  liy|>eremia 
and  axcess  of  .secretion.  The  laby- 
rinth is  also  hy}>eremii-  and  some- 
what iiifiltratcfi,  tlio  noises  beinf; 
thereby  augmented.  Autophony  is 
sometimes  present. 

Bearing.  Tlie  hearing  ks  iinjmii-od  somewhiit  in  pniporlion  to  the 
amount  of  eoti^ifstiou  and  set-i-elion  present.  As  the  diM-ase  pnij|;resses, 
and  the  membrane  becomes  more  congested,  ami  llie  cavily  filled  with 
the  secretion,  the  deafness,  which  at  tir>"t  wa.-!  slight,  becomes  (|uitu  pro- 
m>niiced-  In  .-icarlaTinal  and  fliphthorilir  infections  involving  the  laby- 
rinth, the  deafness  may  be  profound. 

Hearing  by  Iwnc  comiiiction  for  the  watch,  tuning-fork,  and  acou- 
meter  remaiits  intact,  except  in  thost^  ea.-4es  when^iii  the  labyrinth  Ls 
uivolved.  In  the  "Weber  test  the  sound  U  hileralize*]  to  the  diseased  ear, 
except  in  the  aforesaid  labyriruli  ca.str.H,  in  wlii<'h  it  is  laterali/tnl  to  the 
stmnd  ear. 

Oonrse. — Taking  the  perforation  of  the  drumhead  a.s  one  of  the 
mrlv  milestones  in  ttie  pntgress  of  the  disease,  we  may  sulHlivide  it 
into  three  cla.s.ses.  namely:  \a)  Tho.se  cases  running  a  ver)-  rapid  and 


niilRiiic  or  ■aiutnll  of  Urn  pnnlarlur 
■uprriur  ttiUl  "t  ifae  mcatin;  Mn  lintwntlv* 
iiii|iii<tio(i  fur  the  iiiiiatoid  ii|>riitliii(i. 
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destnicthw  course,  wherein  the  drumliend  is  porforatpd  within  (he  first 
nut-  or  iwti  iJiivs;  {h)  thiise  cuses  wherein  })err(fratii>n  tjccurs  oti  tbf 
thini  ">r  fonrtJi  dav  (priman-  suppurative  otitis  mvtiia);  (c)  aiid  tbr 
more  chrntiic  ty|K!,  in  which  pt^rToratioti  occurs  nithin  the  second  or 
third  week  of  the  disease. 

Pcrfonttion  u^siiiitly  luneliorates  the  svmptams,  especialljr  the  pain 
and  teniji^ruiure.  Iiuppovemcnt  does  nut  alwHV.s  foHow,  hnwevrr.  v 
(he  itULstoid  aiitniiii  and  cells  may  also  contain  pentHip  necreuoii.-., 
and  tliu.s  give  riH-  ici  purn  unil  rlevHtioii  of  lemperature,  in  spile  itf  i1n> 
iowerw)  tension  within  the  Ivinuanic  eavily.  The  fever,  headache,  anj 
subjective  noises  are  also  aluUed  when  [wrforation  and  draina^  into  iIk 
meatus  take  place. 

After  a  varialile  time,  the  di.sf-harfrc  ceasc.s  and  the  perforalion  closes. 
In  the  ea.ses  occurring  independently  tif  tlie  infecttouK  ftveis,  this  Bill 
usually  take  place  in  from  one  lu  three  weeks ;  someltnte^,  howe*'er,  it  m»r 
take  u«  many  nH»ntU.s.  In  those  cu.se.s  due  ii>  the  infe(.-ii(iiis  fevers  and  tn 
inflnenxJi  {rii]>j>le--'(haped  perforation),  the  jwrforation  oidv  closes  oftera 
protracted  period. 

I  have  seen  a  fatal  type  of  mastoiditis  <Ievelf>p  seven  years  after  an 
attack  of  mild  scarlet  fever.  In  onr  i^iwe,  seven  years  after  the  ^-nx- 
latiiial  infection,  (■u:'eniuiis  .sinus  tln'onilaiMi-s  [.Minjilicatiti^  tna,sloi<Jili» 
occurred,  and  was  ."peedily  followed  hy  death.  In  another  eiwe,  hop 
year  tifter  a  very  mild  attack  of  niea.sle.s,  .suppurative  lahyrinthiti'i  dr- 
velopecl  very  -tmldeiily,  (Icafness  being  alinoKt  cximplete.  I'achyotenio- 
gilis,  followe<l  by  derath  fmir  <iay,i  later,  terminated  the  ea-ne.  Then*  i* 
gniat  danf^^r  for  the  safety  i>f  ttnwe  patients  wli».se  ears  IxToiiie  inferwl 
during  (he  conr-se  of  the  exandieiiuitous  fevers.  A  latetil  or  conceuied 
iidiammalion  .so  often  ptirNi-sts,  which  after  a  lapse  of  a  few  years  Ikceomes 
veiy  active  and  de:*truclive.  It  is,  ihervfore,  always  l>eKt  to  give  ji  giiardcfi 
projunosis  in  otitis  meijia  set'ondnrv  to  the  eniptive  fevers.  'Hie  prngntwi* 
in  those  ca.ses  occurring  independently  of  tlie  e!utntheniatoiLs  fevers  \s 
much  ninre  favorable. 

Another  tyije  of  otitis  having  ciangemu.s  tendencies,  i-s  that  nmnin;;  an 
irregular  or  iiitenniltent  course.  The  discharge  (•eji-se?'.  and  then,  after 
a  variable  inlt^rvul,  re:ii)[K'ars.  I'ain  oLso  occurs  at  irregular  intJTvals. 
In  other  wonls,  tlie  acute  ty|K'  becomes  chronic  and  .*ioniewhat  latent 
in  character.  Necrcsis  of  the  bony  tusue  take^  place,  and  iiiastoiditiji, 
complicated  with  sinus  thmmliosis,  brain  ak'^ee.s.t,  or  nieniiigiils,  iffcuis. 

Terminations  and  Sequela.— lli Is  pliase  of  the  subject  ia  of  pt«t 
iiuiM)rtancc,  4)n  afrointt  of  die  apparent  harndcs-snefw  of  tlie  di.seu.'«  in 
many  cases,  whereu:*  it  is  hi  reality  a  iiiost  grave  and  destmcti\"e  one. 
It  i.s  not  so  much  the  disease  that  Is  to  be  feared  as  its  sequelj«.  The 
temiinaticins  and  .se<pietje  should  engage  the  tlioiightfnl  rorisideralioil 
of  the  attending  physician  c|uite  a-s  much  a.s  the  pn'man-  otitis.  Fi>r 
convenience  of  discus.sinn,  Politzcr's  cla.s.sification  of  the  lertiuiiations 
will  be  followed ; 

(a)  Onre.^TliRi  many  casM  tomiinale  in  a  iMJsiiivfi  cure,  no  vwtigr 
of  the  di.<<ew!ie  reiuaiiiing,  cunnol  lie  ijueslioaed.    Tliat  uuuiy  ore  pn^ 
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nniiti<-cd  "cured"  when  in  rralilv  ii  si^rioiis  sdiiiolii  i.s  left  its  a  heriuige, 
L*  also  un<|Uestk>iied.  A  fan'ful  amilji^U  of  llif  case,  its  ettolojj^',  cttirsc, 
elf.,  should  be  {.■oiisideretj  in  arriving  at  a  forrwi  i-unchisioii  ils  tn  whether 
or  not  it  is  "aired."  Wmt,  tli**!!,  are  the  points  that  should  be  conoid- 
en?*!  in  arriving  at  such  a  (>()iic-!ii.sion?  In  t\v  first  plarr,  if  ihe  case  is 
prmuirv,  r)r  inik^peiidenl  i>f  a  [nxiitHiij;  iiifei-tiiJii.s  fever,  and  has  run 
a  niild  and  rapid  courx',  am!  if  there  are  no  ilemnnstrahle  ear  lesions, 
it  is  sjife  lij  pniiHHinet!  llie  ea.se  sus  pn>ltahlv  enivd.  Sueh  iin  opinion 
should,  however,  (w  ha.si'd  u^mmi  accurate  and  intelligent  olkservations. 
I  have  .seen  nianv  ea-ses  pmnoumtil  eured  in  which  subserjuent  results 
demon:«trute<l  (he  opinion  to  have  been  erroneous. 

(A)  O&tairhal.— A  catarrhnl  (emiinalinn  is  not  attended  with  immediate 
scrriou.s  ii)iiM!(|Ufnit^,  but  it  niay  in  time  jmidufHr  pmnounee*]  iiiipali'^ 
Dieiil  of  hearinjc.  'i'ht*  perr<iratioii  may  Iwifjuie  eoniplf-tely  closed 
by  cicatriciiil  (issue  and  a  sert>n]Ucous  sei-relion,  with  slowly  increasing 
deafne».>^  and  tinnitus  u.s  i}ie  chief  syuiptonis. 

(c)  Adhesive  Processes. ^'I*his  form  of  termination  t.s  rompanitively 
common.  The  thick  nim-oid  .siNTetion  or  e.\uditte  beconiRs  organized, 
tlie  adl!e,'*ive  bands  bindiiij;  the  ossicles  to  each  other  or  to  the  Avail 
of  the  tympanic  cavity.  'Ilie  drumhead  limy  alst)  be  iuvolvwl  by  lul- 
hesion.'t  to  tlic  inner  tyinjmnic  wall,  funning  ri^iges  and  folds  towanl 
die  wall  from  which  die  adhesive  hands  spring.  The  deafnes.s  and 
tinnitus  are  usually  pnigressive,  ullhoiigh  they  may  increaj«  by  l>ound3. 
In  (he  earlier  stub's.  Ume  comhiciion  is  incnraswi,  Uinn(*  (.sec  Func- 
tional Te.'^t.'*  of  Hearinfj)  Ijeing  nt^live,  while  in  the  more  julvanced 
stages  Kinne  Is  [Ki.silive.  The  [Misitive  itiniit*  in  the  later  stage  is  ao- 
counteil  for  Uv  the  exlen.sion  nf  the  sclerotic  process  to  the  labyrinth, 

[d)  PermaoeDt  Deafoess. — IVrnianenc  ilealnes.^  is  usually  a  result  of 
ihr  s«-c(imlary  iiif(v(i<Jii  fmni  .scarFet  fever,  nuiLsle.*,  dij>hllu-ria,  etc.,  the 
meiubruna  tympani  and  o.ssielcs  ENMng  partially  or  entirely  de.stmyed. 
J  have  seen  cases,  however,  in  which  the  drumhead  and  ossicles  were 
eiitin'ly  de-stroye<l  and  the  inner  wall  (pnniionton,)  of  the  tyinpanie 
€:avity  plairdy  vlsilile,  in  which  die  bejiring  wus  remarkably  acute.  The 
chief  loss  of  function  seenieii  to  be  an  innbiliiy  to  locate  the  direction 
of  sound  or  siMJeoh.  After  once  grasping  the  fact  that  they  were  being 
addre-S.sed,  these  ca-M^t  .seemingly  hear  with  almost  normal  acutencss. 
Another  cause  ()f  iicnnnneiii,  and  often  very  pnniounced.  deafness  is  the 
panotitis  of  Politzer,  wherein  the  whole  auditory  tippamtus  is  involved 
m  the  infective  process.  In  tlie.se  castw  tliere  is  canes  of  the  iKiiie  .sepa- 
rating tlie  lynipiinic  cavity  fnMii  the  labyrinth  (promontory),  or  there  is 
a  perforation  of  the  n>nnd  window  leading  to  the  labyrinth.  This  con- 
dition i.s  usually  secomlim'  to  the  infeelion.s  fevers. 

(r|  Blutoiditis.  -Wliile  mastoiditis  mitrly  always  complicotes  middle- 
ear  infection,  ii  is  not  always  .severe  enough  to  cause  .serious  syniptoni.s. 
In  some  cases,  however,  notably  those  due  to  the  infectiou,s  fevers,  in- 
fluenza, and  tvphoid  fever,  the  mastoid  involvement  often  l«x-oiiies  the 
chief  problem  in  the  nianagenienl  of  die  case.  In  mastuiflitis  having  it,* 
origin  in  intiueoza,  ttie  al>$cess  Is  usually  circumscribed,  and  is  located 
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'^'  t!!'  ^^^  *"  P^f^-oss,  the  h-mp«nic  t-avit.v  containing   no  pus.     In 
^JJ)  ij^'*  f^-  *;*^"*<'Ji(]  process  is  often  porforatcd  tlirttiish  ihe  extenml 
f^tf-^'^'i^'   r?* '"'K  n.w  [o  a  .siihp<Ti4»sleal  uhst-ess. 

*0| 


v^^    '>tK'  Mucoua  Membrane.  Ossicles,  i 


and  Infection  of  the  LabTrlnth. 

.     -     ^ ^..^    .  ^rnumenl    I>eafiie.ss,    Is    fciuiKl 

^  Md  infectious  fevers,  tj'j»hiii<l  fever,  and  mberculosii.     'Hie 
'*ivitv  is  denuded  uf  mucous  nicmhranc,  and  tlio  <»ssic*les  bpp 


'^/-j 


'// 


^fiit/j,    *-^      *\       *^  pml>e  iiitnidiifed   into   the  cavitv   thniugli    the  exlcntal 

i^.-'-'A*  ^^^^w  fmre,  conifNt natively  smooth  bonv  wall*.      The  labvrinih 

'"*<^^^^"~^I'**''*<^  by  nwmsis  of  the  promontory  or  inner  wall  of  the 

Cr:^^:^^'''  ^^^  tlie  wad  of  the  burizuiitxil  semiciitnilar  canal   may  be 

^N^  ^  ^^'     ""*!  henriiif^  in  tlii^se  ciu-ic^s  may  not  he  as  ])r()foun(lIy  utfecled 

^^'^^^  excfpt  when  llie  wnhlua  Is  involved. 

>^^Vonic  Sappuration.— This  sequela  Is  not  so  much  to  be  dreaded 

^_^^^^  V>re  liitejit  fttnii.  in  which  tiwrv.  seems  to  Iw  a  viiit-,  when  in  fa<*l 

^        limy  be  .ste;idi]y  progre-s.siii|j.     In  the  plainly  nianifeste*!  chronic 

^^tion  ihc  phy-iieian  and  ]MLtient  are  not  so  readily  deceived,  hut 

Vze  the  possible  danger  still  attending  the  further  progress  of  llie 


I 


Death      A  fatul  issue  may  result  ejirlv  in  the  dlseu.se  from  menin- 
smus   tJin>niho.*is,   seplicenua,   or  hmin  al)«^«.     'ITie   infecli.>n 
reaci,    t]^^  meninges    ihmugh    Uic   labvrimli,   the  tegmen    aniH  or 
^'inr,  ,.r  tJmnigh  one  of     '  "  " 

*;tN  and  yoiiivg  children. 

in  tlie 
iweeii 

^1  intf.ni.r«.,» "*'  "\'"'*  "»^au  IS  often  so  slight  that  only  u  coxeful 

gnosis  *-"  -^'^""nHtion  will  enable  the  .urg^n  to  nmk;  « 

>en.  ^    "»M:nsts   and    boring   in   character,  especially 

(6)  Temperature. 
ore,   abf)\'e 


tin 

'•nr,  ,.r  tJmnigJi  one  of  the  Open  .sutureii  of  tlio  teuujoral  bone  in 
_^,  tN  u,„i  yuitni:  children. 

Vv^?^-*'~^!'^  «'iiigno.sij*  of  acute  suppurative  otitis  nietlia  il 
Xiuj  M^i  ?*  "!  7  V"^"''  ""•"  **''"P"e.  The  ai,i«irvnt  ditFerence  U-t 
*.V  L"l    l.^"*"'"'"''"'  "^'t'-^  "»^Hu  is  often  si  slight  that  only  u  « 


to 
in 


norm 


I 


correct 


per- 

chii- 


■%\  .*f>"pt'ralure  rangt«  from  l*  to  3*»,   or  even   I 

'I  eaiarrhal  ntitis  ni«r"  *j'"**''^^*»   '"it   mav  not  nin  «>  high  in  adults.   | 
hove  normal.  "»  the  temperature  d'ties  not  usually  e,\ce«?d  Por2* 


^^^2'  '*'"3'  be  see?.   '    '■      'f   ''^«  «irumhc=td  is  destroyed,  the  rod  pn>- 

g)  The   Probe.-5n'y**«»  tbep,,«i.,,.ir»mlawav. 
topvTr    ''"^'^^''lUoi^   ;x^7     *"  """^.V  ^  "'^d  to  diffei^ntiate  l>etween  a 
pro^'     '"■'*'  and  t.i.vVldln      *""*.*    *   rerMcned  drun,h«id.     The  pnmion- 
wheih,.^  ^^   'nnvus  "■'*'"  ^"^  drumhead  U  resilient.     With  the 

Wall    1,,   "  t**:'''^**''Hti<,i,  w"    "'^  1""^  *uav  Iw  bmshwi  awav,  and  thus  slioir 
"^y    also    l^   d«in        '*''^-     ^ecn^Ms  of  the  promonton- or  cochlear 
"'on.strateci  with  the  pmbe.    In  the  acute  stage 
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nystncmus,  nnit.sm,  and  vomilinp  mav  be  pr«M?iii  when  the  lalijinnlli  \s 
involved.     (Sw;  'IV,st.s  nf  W'stihular  Appj»ratu.s.) 

{r)  Inflation. — Infiatioii  nf  the  iiiuhllf  ear  and  Uie  simultaneous  use 
of  the  diii^nostir  tuhe  will  prwlupe  u  whiatJing  tympanic  murmur  when 
perfonitiuji  U  preMrnt,  acid  a  sort,  blowing  tympanic  murmur  wheir  the 
dnimiiead  is  intaft.  InHulion  shiudd  Ixi  pmcti-sed  with  caution  in  acute 
cases,  as  the  infectious  muierial  may  [«■  Nirr-wj  into  the  fleeper  rw-esses 
of  the  tynipjiiiic  and  ina-stoid  cavities.  If  during  iidlatioii,  die  di^^tal 
«nd  of  the  dliignustie  tube  is  drupfHxl  itttu  a  basin  of  water,  Imbhies 
of  air  witi  arise  in  the  water  if  perfomtioii  Is  present.  A  tiiarioinetric 
tube  partly  filled  widi  water  and  in.'^ertecl  into  die  external  meatus 
during  inttation  will  cause  the  eolunm  of  water  to  rise  in  the  di-stal  arm 
of  the  r-shn[>e<l  lui>e  during  inflation  if  a  perforation  is  present. 

(/)  Oompression  of  Air  in  the  Meatus. ^roni|>rejwion  of  llie  air  in  die 
external  eaiial  will  force  air  through  the  j)ertt>ratioii  into  llie  middle  ear. 
'J'lie  >i(nii»l  nijiy  be  liejird  liy  iiLserting  one  end  of  the  diagno.stic  tulie  into 
the  tK).se  of  die  patient  (one  no.ftril  I>eitig  closed),  the  otlier  end  being 
placcij  iit  die  external  aurtitory  meatus  of  the  ohwTver. 

Prognosis. — The  prognosis  ha.s  already  Ijeen  quite  fully  eonsidereil 
under  'I'crniination.s  aoi!  Se^iiielie. 

Treatiiient.^'J"lie  lii-jtiim^ut  will  be  considered  in  eonneclion  with 
the  subject  of  niidille-ear  suppurations  in  general.  A  brief  resume, 
however,  will  be  given  in  this  connection. 

(c)  Complete  asepsis  or  cleanliness  and  drainage  should  be  striven 

for,  to  prevent  tlie  otorrhea  becoming  chronic.    Tu  fail  in  this  regard 

,  aid)]!^*^^  die  patient's  life  to  great  hazard.    If  thonmgh  iw-p-sis  is  main- 

1  tained,  a  secondary  slaphyUK-occus  infection  will  be  pn'vented.    Stapliylo- 

coceiis  infection  means  chronicity.     Do  not  allow  it  to  occur, 

(6)  In  the  early  ."ilage,  In'fore  perforation  0('curs,  a  12  per  cent,  solu- 
tion of  earl)oIic  acid  in  glycerin  .should  \tc  droppc*]  into  the  meatus. 
It  Ls  also  a  valuable  n^medy  after  |M'rfonili(pn,  a-s  it  is  hygro.S(X)pi<',  nr<hie&s 
the  edema  of  die  mucous  membrane,  and  thus  establishes  a  more  rapid 
flow  of  blofwl  ihnntgh  the  tissues.  The  reNLStancc  of  (he  tinsiies  i.H  thua 
tailed  anti  the  infection  checJ^ed. 

(e)  Karly  ineisi«n  of  (he  dnimhead  .should  he  practised  at  its  most 
bulging  portion.  'J'lie  incision  .shoiihl  be  frei-  and  curved  to  allow  of 
gi>0(l  drainage,  Simple  puncture,  the  s(M.'alhtl  paracentesis,  Is  never 
indicated.  It  is  an  obsolete  piiH'Cihm'.  Dniiiuige  is  rhe  object  sought 
for.  heni-e  use  the  lanctr  widi  a  free  hand.  Incision  also  promotes  the 
I  resiction  of  inflammation,  and  thus  favors  a  speedy  n'sohitir)n  (Fig.  416). 

(</)  If  the  .secretion  is  diick  nnd  tenm-ious,  the  syringe  may  Ix-  used  to 
remove  it.  A  sterile  alkaline  s(dittion  should  always  be  used  for  this 
purfiose,  a.s  it  thins  the  .secretion  and  facilitates  il.s  removal. 

(c)  -An  a<jueon8  solution  of  the  peni.vide  of  hydrogen  may  alio  l>e 
used  to  broak  down  the  .secretion,  after  which  it  may  be  more  nuulily 
wiped  away  with  a  coKon-wound  probe. 

(_/)  Tlie  cotion-woimd  prolw  should  U-  u.sed  gently,  but  ifjMSitMlly,  ul 
each  sitting.    In  the  author's  experience*  this  ]a  the  luo&t  effectual  meUio<l 
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touch,  either  at  its  tip  or  over  (he  uiitrutn.  and  the  temperature  ningn 
frMi)  1'^  to  1°  alwvc  iiormal.    'I'hcrt  nwiy  (w  no  distiiu-i  rliill. 

The  [Nilk-iil  tfiinplHiiiH  of  liLssiltiile,  unil  U  itisitifliiui]  to  pursue  lib 
^■HK'a  I  ion.    Ho  nmv  I>e  iip|irchen>iive  of  iiii|>eniiing  flnnjjer. 

Huving  ihu.s  dmracterizwl  the  more  obvious  svmptums  of  die  thiw 
most  common  t\'pes  of  chronic  suppurative  otitis  mcrdiu,  the  further  »tuiijr 
of  the  sijrns  of  this  (ltseA.-<e.  ami  llu'ir  sipiifi canoe  iti  e^stiinalin^  the  nutiire 
uml  Im-alioi)  of  ihe  puihologic-<il  (-huiiKe:i,  nil!  be  based  upon  tJie  lucalion 
of  the  perforation  in  the  clriiit)hcad. 

Plu.  417 
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'IIlq  iii|ctiilI»uor  af  MUItkI  and  ninrxinnl  pvrfuralKMW  ol  Uw  mwnliriutH  tymiMiit 

Perforations,  their  Location  and  Significant.— ^To  I^ntert.  Znufil 
ami  oIIkt--  ui-  owe  our  knowlf<l>;f  of  thr  pHlhoIr^iesI  si^tii6<-atKv  of  the 
liK'iiliciii  of  the  jHTforatlniis  in  ihc  (jrutiihcail.  It  iitav  1m-  sftid,  in  c^* 
eral.  that  if  the  perforation  is  marginal,  there  is  ix>ne  necrost*  in  tlie 
rcgiim  of  the  ptTfomtion:  and  if  the  |K'rforation  dm-s  mn  invtjve  ihf 
niarpii  of  the  drumhead,  hut  is  m-ar  its  centre,  bone  necnwis  is  aKieilt. 
the  rase  \io]\ijr  one  of  siinplc  suppiiriilive  otitis  media.  'I'he  infonn*- 
tion  thus  affonled,  while  iiol  ahM)lute,  is  nevenheles.s  vcrv  valuahle  ID 
arriving  at  a  full  knowle(lt;e  of  die  case. 

The  Clinical  Significance  of  Chronic  Perforations  of  the  Mem- 
brana  Tympani.— A  (.i-ntral  pt-rforaiion  (l-'it:-  ■*''".  "■  '■•-  •*'  ti>uiillv  -ii;- 
nihes  inu(le<|uale  draiiui^  and  ventilation  llmiiij^h  the  Kil-<^tachiati  lulie. 
the  perforation  oecurrin;^  at  the  point  of  leu^-it  resistance.    A  c«ntntl  \itt- 
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tnitiun  am]  ntiruleut  .secrctiiiii.  'riii.s  .sfcn-tioii  is  ii.siially  MerxiUK  or  sem- 
[iiu<'»iiis,  wirli  sonif  pus  cells. 

The  einl>rvo[f)^icii]  t-undilioris  influencing  the  ofcLirrences  of  the  process 
in  infanls  are:  t")  The  prc'iseiirf  nf  an  ii|>vitii]j;  in  tiio  upper  or  Kivinuin 
st^nient  of  the  dninihead,  which  does  iiol  iilwavs  close  before  binh.  In 
badiiti);,  water  uiav  thu.s  j^uiu  enlmuce  into  the  tvmpunie  eavity  mu\ 
exfite  an  infitinimjihon.  ih)  Acponlinfj  tii  Wfivi,  the  nmcoiis  nirmbrane 
of  iiifaiiLs  is  eiiibrvtinic  in  {yjn>,  uml  i.s,  lln^n;fow,  morir  \\a\Av  [i>  Ijei-onie 
infoct<vi. 

The  fjicliexia  of  iiifnin-y,  hmnrliitis,  the  infeetioiis  fevers,  and  chronic 
iiite,s(iiia[  catarrh  are  also  special  cuom'-s. 

CfHiKhinp,  voniiriti^',  snccziitfr,  unti  otluT  violent  re^pinilor}*  efforts 
may  fon*  infected  Jiiatter  thnnigh  tlie  Kii.stac'hiau  Uibes  into  tlu;  middle 
ears  ami  e-vrtte  catarrhal  and  soppiimtive  intiammations. 

Otitis  imiliiL  is  soinetiint's  pn-.s4'itr  in  (he  neM'lHirn,  and  ts  pmlialily  iliie 
to  the  foftihk-  eiUranc-c  of  aiiuiiotic  lluid  irilo  [he  inicldie  car  during 
delivery. 

.Vlenoidi?,  enlarged  or  diseased  tonsils,  epiphan'ii^'itis,  and  conza  are 
ifuiunoii  diseases  of  <'hildhood,  an<l  (•onlrihiite  towiml  the  raiisatinn  of 
otili'-  media. 

Symptoms. — In  infants  with  awhexia  there  are  often  no  subjective 
syniploiiLs.  <  Xijecttvely,  the  dnimhead  iriay  Im?  a  little  n-ddened,  espe- 
cially aU'Ol  the  short  priK'ess  and  alonj^  the  handle  of  the  iimileUH.  A 
sniulf  amount  of  slimy  seen^tfon  may  Ik?  found  in  the  cunal.  It  may 
l>e  (|Ue,stiotit>i!  wliether  die  cachexia  is  the  caiisf  of  (he  ejir  disease, 
or  the  ear  disease  is  the  cause  of  the  cachexia.  It  ik  tiuite  certain, 
however,  that  even  a  tnihi  .suppurative  pr»K'e.Hs  in  infants  is  tpiite  .suffi- 
cient to  cause  pninnuncird  disdirhaiiees  of  iiutrilion.  Kvery  case  of 
malnutrition,  pe»n'i.shncs.<i,  nvistin^  of  the  head,  or  dnipping  it  to  ore 
siile  should  lead  t«i  the  ciircfn]  inspection  of  the  ears  of  these  young 
patients.  Horiiif;  the  head,  or  occiput,  into  llic  pillow,  harigin{j  It  In  one 
side  (affpcted  ear),  placing  the  hand  to  the  affecied  ear,  gi>ing  to  sUwp 
when  lying  un  llie  ear  lowanj  winch  the  head  is  inclined,  refosiiiff  to 
take  the  hreast  except  {>n  the  side  which  aitnws  tfte  patient  to  He  with 
the  aff(^-l<tj  ear  against  the  l)i)soni,  all  piint  to  acute  inJIainmatioii  of 
the  middle  Ciir.  'I'he  ittfaiit  cannot  tell  of  its  .sntferings,  liui  if  the 
phy.sician  carefully  oiiserves  it-s  aetion.s,  they  will  often  .sficak  louder 
than  wonls. 

In  older  children,  the  symptoms  are  mow  pmnounwrd,  and  just  prior 
to  |>erforation  uf  die  rlnunheiul  the  pain  is  often  excruciulirij;.  'I'here 
may  Ik;  nystagmus,  vomiting,  nneonsciousiiess,  and  cfinvulsinns.  In  other 
wonls,  nipns  of  Ifihyrintlnne  atid  nieninj;eal  irritalii)n  anr  often  pre.sent. 

When  perforation  tidies  plficc  there  is  immediate  relief,  althou;»h  the 
patient  is  hy  no  means  rieces.sarily  out  of  darij;er,  especially  if  labyrin- 
thine and  meninjreal  syiii}>eom.s  are  prt-senl. 

The  tendency  to  fn-<|ueni  n'laj>ses  is  a  prominent  characteristic  of 
otitic  inflanuiiations  in  infancy  and  childhood.  After  the  tenth  to  the 
Rfteenlli  year  uf  age  tliis  tendency  is  nut  su  marked. 
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Treatment. — ITie  treatment  is  almost  the  suine  as  in  adults  with 
the  exception  that  tympanir  infiatioii  is  iisimlly  foltown)  hy  jjrea!  relief. 
When  tiie  tnlltinitiiiilirrt)  i.s  suppurative  in  t!baraeter,  tlie  external  iiiPatits 
shoviltj  lie  thoroughly  (■l(\-»ii,'v<-,i  with  cottmi-uomirf  prolx^.  'I'he  same 
treatmetit  ile.srriln-il  uiiilcr  Aciilc  Siippiinilivi;  Otitis  Mttlia  and  Acute 
Mastoiditis  U  applit-aMe  tu  lhej<e  cases.  The  removal  of  adcnoid»,  when 
prf'sont.  is  usually  followed  by  (ifrcat  improvonictit  or  u  cure  of  the 
otorrhea.  Many  case^  of  chroiiic  otorrhea  in  children  ceiise  after  (lie 
rcmnvnl  of  the  adenoids.  If,  however,  the  otorrhea  is  seeondary  to  scarlet 
ftvtT,  ini-a.>le».  or  diphtlieria,  it  is  often  necessary  to  perform  ii  mastoid 
operation  Co  effect  a  cure.  If  nystagmus  and  menin^al  syiiiptorn!<  were 
pre,senl.  tlie  case  should  l»e  i-anTiilIy  watflied  and  trw  dniiiiu^  muin- 
taiuwi,  and,  if  necessary,  suiUible  surgical  procedures  adopted. 


OHBOHIO  SUPPURATIVE  OTITIS  MEDIA 

Ott-inji  lo  the  faulty  instruction,  or,  more  properly  speaking,  to  tlie 
lack  of  systematic  itislruction  in  otolofy,'  in  ino.st  Americtiii  medicul  col- 
leges, false  ideas  are  prevalent  concerning  the  true  itu|)cirlanc-e  of  chronic 
suppurative  otitis  media.  The  acute  exacerbation  is  the  only  phase 
that  ordinarily  attracts  serious  consideration.  When  we  recall  tlu"  fact 
that  none  of  the  prominent  life  insiimnce  companies  will  accept  an  appli- 
Ciiut  who  is  alTtrlcd  with  rhreinic  or  tiilfrmittent  oiorrliea,  we  are  Imniglit 
fai-e  to  face  with  the  business  initn's  view  of  the  disease.  He  has  fn\iiid 
after  a  carcfnl  study  of  the  mortality  tables,  that  applicants  thus  aifcctcd 
do  not  live  to  the  full  term  of  their  natural  lives.  Both  clinical  obser\-Rtini) 
and  pathol<)gical  findings  hear  out  this  conclusion.  Clinically,  we  lind 
chronic  ntorrhcH  attended  with  a  sallow,  muddy  complexion  and  acute 
exacerbations,  during  which  there  is  pain  and  mastoid  tenderness,  uud  an 
incn-aswl  How  of  pcis,  which  sulwitles  only  to  return  agjiin  after  nmny 
wcek.s.  inontlts.  or  years.  In  oIIut  rases,  )>ituis  thnmilfosis,  .septicemia, 
labvTinihitis,  meningitis,  brain  abscess,  etc.,  which  often  lead  tij  a  fatal 
termination,  are  ii.sso«;iated.  Hearing  these  facts  in  mind,  and  their 
relation  to  what  sccnis  to  Ih*  a  .-simple  and  harmless  chronic  olurrliea, 
it  becomes  apparent  ihut  chronic  sitppnnifivc  (tlilis  rm-dta  is  not  to  be 
thought  of  as  a  triviui  or  an  unimjwrtanf  tlisease. 

Symptoms.  -The  symptoms  vary  with  the  nature  and  location  of 
the  pallio!t)giral  process,  as  well  h.s  with  its  acutencss  or  chniniciiy. 
In  some  ca-^es  the  signs  of  the  car  disease  are  so  latent  that  hut  little 
thcmght  and  less  attention  are  given  tn  thetii.  In  others,  there  is  a 
constant  or  irterniEttent  flow  of  pus  or  mucopns  into  the  external  caiuU, 
with  occasional  twinges  of  |min.  In  .itill  oifn-rs.  lliere  arc  acute  cxacer- 
hatioiLS.  characterized  by  profuse  pus  discharge,  often  admixed  with 
lihMxl,  itnd  intended  with  |Kiin.  mastoid  tenderness,  and  swelling.  The 
chief  (liifereinf  [«'l\itfn  the  lype^  is  in  the  degree  of  obstruction  to  free 
drainage  and  in  the  virulency  of  the  microiirganisms  in  the  t\*mpan)c 
cavity  and  oiu^toid  ct.>lls.   So  lung  as  there  15  free  drainage,  and  there  arc 
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no  iinilent  microbrgantsnis  jeopardizing  the  middle^ur  and  cranml 
contents,  the  symptoms  arc  not  alamiinjj  in  character.  On  the  other 
IimilJ,  when  fn-f  dniinap'  is  Inierl'i-ri-il  with  ami  viritleiit  infecliun 
supervenes  u|)on  the  preexisting  less  virulent  infrt-liun,  (he  symptoms 
assume  H  most  aggravated  and  idurming  charaeler.  In  other  words, 
tlie  so-«illeil  chronic  suppurative  otitis  media  assumes  the  proportions 
of  an  Hciitc  nuistoidilis  wilh  ihrcatencd  intnifmnliil  rnnijilrcations. 

The  Latent  Form.— 'Hit-  syiiiptonis  in  lliis  lypr  of  iiiiddlc-cnr  Mippnra- 
lion  are  scarcely  approt lahlc  to  tho  pftlicnt.  as  there  is  little  disclmrge 
and  no  pain  or  tenderness  over  tlie  niKstoiil  process.  The  patient  often 
says  there  is  no  discharj^i',  ]iur  has  there  been  for  inany  months  or  years. 
Orrihir  ins[«'ctinu,  Jiowever,  will  often  show  a  small  amount  of  pus 
in  the  middle  ear  and  external  auditory  [neatu-s.  The  aniouJit  is  so 
small  that  it  does  not  reach  the  concha,  but  is  evaporated  in  the  meatii.<i, 
the  dried  remains  being  thrown  ofT  witli  the  (rnimt^n  and  epidermis.  In 
these  cases  there  is  a  central  perforation  of  the  druJiiheady  the  size 
varying  from  a  mitk't-.HewJ  to  almost  the  entire  mcinbnine  (pars  tensa), 
though  fretpiently  cases  of  latent  otorrliea  are  observed  in  which  the 
[jcrforation  is  nmrginal. 

The  Chronic  DiKhargiuff  Fonn. — 1'hcre  is  a  profuse  but  inlertnident 
purulent  tlischargr.  sMmi-tinir.'^  ndniixcfl  with  nnieus  and  bloofl.  Acute 
csiry-Aa.  eplpbaryngilis,  and  i-xposure  tn  inck-uieril  weather  inert'a.ses  the 
atnouiit  of  discharge  and  its  purulency.  I'ain  may  l>e  present,  espe- 
cially when  aggravated  by  either  of  the  foregoing  conditions.  There  is, 
at  these  times,  a  slight  leurieme.*<.s  over  the  niasifiid  proee.vs,  especially 
over  tlie  antrum.  InsiK-ction  of  the  fundus  meati  shows  pus  completely 
filling  it,  or  oozing  through  the  )H'rf(iniiion  in  (he  dnimhead.  If  the 
druinheud  is  largely  di'slntyed,  and  tlie  pus  has  its  origin  in  the  attic,  it 
may  l>c  seen  lo  trickle  down  the  long  priKess  of  the  ineiis  into  the  alriuni 
of  the  middle  ear.  After  removing  all  the  pus  from  the  tnichlle  ear.  the 
promonl(»ry  appears  as  a  ydlowish-reil  reflex,  (irnnulations  or  polyjii 
may  Iw  pre-sent,  filling  the  middli'-enr  cavity,  or  even  protruding  into 
the  external  meatus. 

I  have  seen  cases  in  which  t!ie  polypus  proirniled  into  the  choncha  of 
llu-  auricle.  When  polypi  are  present,  blood  is  often  iidiuLxed  wjlli  the 
secretion-s. 

'ITiere  is  more  or  less  elevation  of  temperature  during  the  subacute 
exacerbations.  TIie  skjn  is  yellow  and  muddy,  the  whife-.  of  the  eyes 
arc  slightly  disettlored.  and  a  fee:ling  of  lassitude  and  nienlul  inertia 
possesses  the  [Kttient. 

Chronic  Otorrhea  with  Acute  Exacerbations.-  Tlils  form  of  ehmnie  suji- 
puralive  otitis  niediii  attracts  attention  on  account  of  the  exacerbations 
of  pntnoniiceil  pain,  mastoid  leiiilerness,  and  elevation  of  tem[M'mlure. 
'Hie  patient  and  utiendiivg  physician  bit-ome  eonseiims  of  the  tlaiiger, 
which  miiy  have  existed  for  some  weeks,  months,  or  even  jvars  pre- 
viously. What  WH.S  [ireviously  regardeti  a-s  a  simple  harmless  discharge 
is  now  re<*ognize«l  as  a  threatened  mastoiditis.  There  is  a  profn.se 
flow  of  pus.  perhaps  aduii:u:d  with  blood,  the  mastoid  is  tender  to  the 
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foratiori  Ls  rarely  atlendwi  with  necrosis  of  the  bony  walls  of  the  cavum 
iyni[Mini  or  of  the  ossicles.  uikI  inuy  !«•  siiccossfully  Irealwl  witlioiit, 
luitjor  surpcal  iiilerfereiicf.  According  lo  Leutert,  ull  central  perfora- 
tions indicate  tuhal  infection. 

(c)  'Hiifi  is  a  conlrul  perfonifion  fFi^'.  417),  focalwi  over  thi»  tyinpafiic 
orifice  of  the  Kiistathiitu  tuKc,  mid  U  (he  rcMiH  of  c-iniliniial  jiiiddfe-ear 
infwlion  from  tlie  IuIk;.  'i'lie  Knstacliiiin  liilie  is  prolmMy  iiifeclcd  fnmi 
tUe  epipiiann^itis,  if  preseiil.  The  epiphar^ngilis  may  be  due  to  the 
presciKtr  of  iulcni)i(I.s  or  their  remnuiiLs,  or  to  disea.sed  tonsils,  or  to 
elhuioiditi-s  am]  spheiioi<htis.  A  perforation  of  ihe  nieinbraua  lyiii- 
pani  over  the  (yinpantc  nrifire  nf  the  Eustachian  tnl)e  should,  therefore, 
dirtvt  the  attention  of  ihe  aiirnl  stirf,'WHi  to  the  epi])[ian-n.\  and  tlie  con- 
tiguous structures,  rather  than  ti>  the  tyiujiaiiic  cavity.  A  nit/ical 
vifisloid  oftrratlori  vpou  a  cane  u-ith  a  pfrfnrnfion  at  this  paint  iftnUii,  in 
ull  pTvhahiliiif,  fnti  to  c/iccA*  the  olorrhra.  An  attempt  to  clo,se  the  tyni- 
jiaiiic  orifice  (»f  the  l-'iislacliiaii  Inlicat  ttie  tiiiir  i»f  the  radical  operation 
would,  in  all  prol)al>ility,  iiiet^t  with  faiUire,  a.s  the  coniiiiUiKJ  turection 
from  the  epiphai^-nx  wouli!  prevent  closure,  'i'he  rational  treatment 
of  such  a  case  would  be  to  cure  the  siiuiitis.  remove  the  adenoids  and 
tonsils,  or  to  adopt  such  other  reinediat  measures  as  will  cure  the  epi- 
pliaryngiti-s. 

A  perforation  of  the  inferior  marpin  "f  tl'**  membrana  tympani  (Fie. 
417,  rf)  sl(fntfies  necrosi.'*  of  the  inferi^ir  wait  or  floor  of  the  fvinpanic 
cavity.  The  only  viud  slrm-tun-  in  thi.s  n-jjion  is  the  jiif^ulai'  hiillt.  As 
die  Ixiny  wall  separalin^'  the  lyuipanic  cavity  and  tire  jugular  hnlh  is 
n.siially  quite  thick,  the  perforation  may  .signify  nothin((  more  llian 
necrosis  of  the  floo^r  of  the  (ynipanic  cavity,  a  refjion  which  is  acce.sstble 
to  curelten»«-rit  tliroii^dt  lliecxtcriml  meatus.  In  thpc  iiistaric<-.s,  however, 
the  jn^nilarhnlli  isse|)iira[(Hl  fniiri  ihe  tympanic  cavity  Ity  only  a  thin  hiuiy 
wall,  or  the  wall  niity  lie  entii-ely  absejit.    A  marginal  perfciralioii  at  this 

Coint  fihouki,  therefore,  be  rega riled  as  su.spicious  of  netTosis  from  Jugular 
ulb  dlseiLse,  espe<'ialty  if  septic  .syiuptortis  are  presvjit.  'Hie  vxphtration 
and  curettement  of  lUe  floor  of  the  tynipanum  should  in  .such  cases  be 
pnwecuied  with  caiili(*n. 

A  perforation  of  the  nienibrann  fliu-cida  iifinic<liately  aljove  the 
short  pPiK-e-ss  of  rhe  nmllcus  (Fig.  417,  *>)  u.sually  signifies  nerni.sis 
of  the  head  of  the  jualleu?;,  a  structui-e  in  close  apposition  to  the  per- 
foration. 

A  marginal  perforation  immediately  ulIkjvc  the  short  pna-ess  oF  the 
malteiui  and  extending  to  the  superior  wall  of  the  meatus  (Kig.  417,  /) 
usually  signifies  necrosis  of  the  tegmen  tympani  (roof  of  the  atticl. 

A  perforation  nf  the  ujeiiilirana  tympani  at  tiw  margin  of  (be  po.^ 
If^rior  rjuadrant  of  the  inenilirana  lympaiii  (Fig.  417,  17)  usually  signilie-s 
necrosis  of  the  incu?!  and  of  ibe  walls  of  the  aiilruni. 

Numerous  stnall  pepfornti<)as  near  the  margin  of  tlie  meiiihrana 
tympani  (Fig.  417,  h)  nrv  usually  signifieaut  of  a  tulwrr'ulou.s  otitis 
mcclia. 

From  the  foregoing  data  it  may  lie  inferred  that  a  centnd  pcrfom- 
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lion  s^nifios  a  siinple  jjifeclious  prw**s8  in  ihe  oavum  t,vnipaiii,  pmhaMjr 
of  liibjtl  orijriii.  Whereas  a  niHPginal  jicrforalion  usiiitllv  sijLrniHra  Iwjmr 
t)e(?ro.si3.  Marginal  |}(;rfiiraliiMi.s  am,  ihcrefitri-,  iiit]iiL-ati%F  of  a  motv 
serious  prucvss  In  tli«  niliUlle  ear  (cuviiin  (vmp«ini^  tluui  Lt  iniliL-atrd 
by  ft  cciiiral  perforation.  The  entire  altaetice  of  the  ineriibnirui  ijmpam 
is  diuivaleitt  to  a  iuai);inat  perforation,  and  is  strongU-  su^^gestive  <4 
bone  iKvrnsis. 

While  iliu  significance  of  chronic  pcrToration-s  is  gcricrallv  ui  br  inirr- 
preted  as  given  in  the  foregoing  paragraplit,  it  should  not  be  infrrmi 
that  the  loealion  of  tlie  |)erFomtion  is  an  iiifidlible  guide  to  the  cooifi- 
tion  present  in  the  middle-ear  and  mastoid  cavities.  All  other  eliiiint 
phcnDnirna  should  l>e  l:ikcn  into  cr>i).side ration,  and  a  conclusian  ha 
flniwii  rn>iM  i)ii-  rntirc  svinpCuiii  eoniplex. 

Prognosis  as  to  Hearing.—In  simple  or  ceiilral  perforations  the  bmr- 
ing  may  be  but  slightly  afTeeted  after  the  suppimiltve  pnicess  v.  ffr- 
lieved.  In  the  ctmiplex  or  marginal  jx-rfu rations,  with  bone  necniids. 
the  hearing  Ls  u.iually  diminished  after  the  nidirtd  ojx'raiion,  wlierr)i.»  il 
Ls  greatly  tmpmved  after  the  meatomastoid  operation.  The  paiient 
should  be  made  to  understand  that,  while  every  effort  will  be  niMtir  im 
itiaititain  or  iiupnive  lli(;  hearing,  the  eliii-f  coiiwni  is  lo  check,  or  Id 
cure,  the  .sujtpuralive  prtxess,  which,  if  allowed  to  run  its  course,  nut 
jeopardixe  both  the  health  and  life  of  die  pntietiL 

Accoiding  to  Clarence  Ileatli,  of  London,  many  of  the  cases  hena*- 
fore  operated  hy  the  riuliral  niethofl  may  be  ciirt-d  by  a  less  ridii»l 
operation,  {ik'^'  Meatonuisioid  (>|M-nition.)  In  addition  lo  a  l«is 
radical  procedure,  he  clainus  that  the  la-ariiig  I-'  not  only  conservrd, 
but  that  it  is  usually  restored  to  near  the  normal.  The  author's  «- 
pcrience  with  the  ineat(mia.si()Iil  o|M-ration  is  Hmiled  to  iwimiy-fiw 
cases,  and  thus  far  the  results  obtaincil  have  U-eii  excvlleiit.  T\k 
twenty-live  cases  selwteil  for  this  operati<jn  have  l»een  those  in  whirb 
the  ossicU^  were  not  markedly  necrosed,  though  the  )jerfuration  in  Mtat 
was  marginal.  The  prognosi-s  as  to  the  pennanent  cure  of  the  divwr 
by  this  operiition  is  still  open  until  further  experiem-e  deninnstmtH 
its  cXH<-l  place  in  olologioal  surgery.  That  the  hearing  is  tempomrfli' 
pre.s"erved,  and  usually  gready  impn>vc<l  is  fairly  welt  (h-nion.'ilralpil. 

Treatment.^The  treatment  of  chronic  suppuratlNc  iitilw  mrdii 
dues  not  offer  a  brilliant  thfrapcutic  Held.  In  spite  of  all  that  can  I* 
done  with  luteal  treatnuMit,  the  discharge  often  persists,  i»r,  if  ch'-I"' 
recurs  within  a  few  weeks  or  months.  Many  siwallcd  "ifur«l  i;r-<- 
BfB  in  reality  cnily  latent,  ami  with  the  Hrst  "cold  in  the  head,"  or  othw 
local  irrilatioji,  IxT-ome  active  again.  This  tendency  is  so  strong  that 
many  otolngisls  have  n-ganhnl  thv  la-rsistewv,  i>r  4hr  leiidcncv  to  ltn^^ 
rence,  a.s  an  indiialion  for  llie  radical  iiutsloid  operndon.  )\'hite  lids  t» 
probably  an  cMreme  view,  it  is,  nevertheless,  a  more  rntionul  one  thu 
the  view  held  by  some,  that  most  cases  of  chmnic  otorrhea  may  be  liurd 
by  simple  local  treatment,  or  by  simple  operative  mojisures  thnmgh  the 
exiernal  andilnry  mcatiis  fHotz,  Tht-obnld).  As  a  niaicer  of  fact,  rack 
case  should  be  diligently  studied  a3  'o  the  local  luorbid  couditiout,  and 
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ns  to  the  maitt  ettol<)^i<>a)  factors.  Furthcruiorc,  the  patholii^'ical  laws 
unjerlvin;;  infectioiia  processes  in  cavjijes  lined  uiih  mucous  membranes 
slimild  Ik;  well  fon-sidered.    (See  Chupler  V'l.) 

The  trenlntt-rit  of  cliixiiiic  .'iuppuriitive  ulitis  media  wDI  be  studied, 
with  tlic  fnn-^diii;;  Facts  in  mind,  under  ihe  folloMiriy  hi-jidin^s 

The  Treatmeot  of  Chrome  Otorrhea  with  a  Oentral  Perforatton  of  the  Mflm- 
brana  Tympani.—  ( "lircmic  HUppurativc  cililk  ni<><]iu  with  a  cential  p<*rfoni^ 
tit>ti  t)f  die  luenilii-aiiii  tviiLpitni  (Fi^.  '\\~,u,h,  c)  ii.suiilly  sigliifie.su  simple 
infection  of  the  mncoiis  nienilirane  of  the  Fu.stu<hiaii  tube  and  middle 
rnr  wiiluml  invulveiiieiit  of  th«  bonv  tissue  of  the  tympanic  walls,  or 
uf  the  U3.:>ic]e.s  and  is,  therefore,  often  amenable  to  simple  locul  In^at- 
ment.  Non-nia!>;inul  perforations  indicate  a  snjipiirativc  prcK-css  in 
tlie  Eustachian  tul>t?,  hence  the  middle  cur  cannot  Ik;  cnrtii  wliHc  the 
tubal  infection  ronlinnes.  In  such  cases  the  first  attention  shimld 
be  given  to  Uie  KiLstachiari  Itdie  and  the  coiiditions  giving  rise  to  its 
involvement. 

llip  otorrhea  is  perfietuatcd  t»_v  tho  dLschar^c  nf  iiifwt<'<i  swrction  fmm 
the  Ku.stachian  lube  into  [he  lym]>anic  t-avily,  and  cannot  U'  cntvil  with- 
onl  first  overcoming  (he  infection  and  dlvhai^  from  this  source.  The 
imicous  membrane  nf  the  Knsiaehian  tiiiie,  wlien  normal,  is  covered  by 
ciliated  columnar  epitlicliuni,  which  pnmeis  the  se<Te[ioris  toward  the 
phar}'n^'cal  orifice  of  the  tube.  In  chrome  infei'lious  processes  the  cilia 
are  lost,  or  their  wave-like  motion  is  inhibited,  and  the  secretions  How 
in  the  direction  of  leiwt  resistance.  'I'he  isthnins  of  the  tube  forms  a 
parlia]  barrier  to  (he  downwanJ  flow  of  die  .siHTinitms  from  the  tympanic 
end  of  the  tube,  hence  tJiey  are  retaint?<l  in  the  l\'mpariie  cavity.  'J'he 
constant  irrilation  of  the  membmna  tympani  opjiosite  the  tympanic  orifice 
of  the  tul>e  leads  to  peiforaCion  at  lliis  gxiint.  'J'he  lii?it  indication  in  tlie^e 
case»  is  to  remove  the  cause  ■>f  the  lubiil  infection  and  inflaninmtion. 

If  the  tubal  infcrlinii  is  due  tn  a  constriction  at  the  islhmu.s  of  the  tube, 
tlie  liilur  .should  l)e  dilated  with  bou(;ie^,  and  a-slrjngent  and  antiseptic 
fMjIntions  forced  through  it  willi  a  Weber-I.iel  c'adu'lcr. 

If  the  infection  \&  due  to  the  presence  of  epipharyngeal  adenoids, 
or  their  remnants,  they  should  Ik  removed. 

If  the  infection  is  due  to  an  epipharyngilis,  il  should  receive  appro- 
priate treatment. 

Finally,  if  the  tulic  is  iiifwlw)  by  the  discharge  from  dLseased  nasal 
sinuses,  espe<:ially  the  posterior  ethmoidal  and  .sphenoidal  sinuses,  this 
condition  should  receive  appropriate  irejitnient. 

Having  removi-d  the  cause  of  the  tubal  inftfction,  Uiat  in  llie  lympantc 
cavitv  tends  to  disa[)pear  with  tittle  or  no  other  li-eatment.  In  .some  <-i).ses, 
however,  the  infectious  process  in  the  Kustachian  tulie  is  attendeil  by 
such  j)mnouncc<I  tissue  changes  that  additional  local  treatment  of  the 
midilEc  ear  i-s  m-ci-v-s-ary. 

Removal  of  Adenoids. — If  adenoids  are  present,  il  m^y  be  assumed 
that  the  car  disiasr  r.-umtit  be  iM'rtnan<>ntIy  en  n-d  unlit  they  are  removed; 
hence,  the  first  imiiiaiion  is  tu  rcmo\'e  [hem  and  llien  addre.ss  the  treat- 
ment to  the  ears.    The  tonsils  may  also  retjuire  atteution. 
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EpipbaiTDgitlB.-  Kpi[)han-n^ili.s  is  iisiially  caused  bv  udetmiiU,  bene* 

the  ai]un»i(l.s  .stiould  \n-  n^inoved  and  the  fi)i[>)iarvii);i(t.s  tn'attti  uiili 
weak  silver  solutions.  When  overcome,  sdJre.-w  the  treaUneni  lo  ilie 
middle  ear  and  Kiislm-hiiiti  tiilie. 

Sinuitis. — riirtinic  |>o.sterior  otliii«>tdal  hihI  sphenoidal  infection  '  '    ■ 
swrllinjj  jind   iiifwtion  of  tlie  Ku.staehiiiii  (iitMt.s  and  tliu.s  p<T|>«-i  . 
middle-oar  infection.      Give  iippropriiite  attention  to  these  coniliuuiu 
and  then  direct  tlic  ireatmeni  lo  the  WLrs. 

IF  die  aUiive  coiirMis  of  litratiuent  ure  <-onbislentlv  purstietl,  nmnv  riLsts 
may  Im?  cured  without  a  mastoid  operation. 

Dry  iJatizc  Drcssltuj8,^ln  1S.S(*-S1*,  Ur.  Spttncer,  of  St.  I»ui.s.  id- 
Tocated  the  use  of  strips  of  diy  gauze  in  the  treatment  of  acute  oifd 
chronic  .'tuppunitive  otitis  mcidia.  Sim-c  then  the  »ime  method  of  treat- 
ment hiks  heen  ui^wl  l>y  (iradim^o,  I'ieree,  (.iradle  aiul  <iUuts. 

The  fuiidu.s  of  the  meatus  should  be  mopped  dry  n'lih  a  cotton-wouiid 
applicator  liefore  (tie  .strip  uf  ^aitze  is  apptie<]. 

The  end  of  the  gauze  is  (lien  earned  to  the  menibrana  tymponi  with  a 
probe  packer  (Fi;;.  418).  The  meatus  i.s  dicn  hoarly  packnl  with  llir 
gauze  and  a  small  piece  of  i-otton  plucwl  over  it.  The  j^uiizt-  should  lie 
removed  oven*  twenty-four  hours  and  the  secretjon-s  thoroughly  remoirti 
with  a  cotton-wouml  applitalor.  A  new  .strip  of  guuzi*  is  tlien  npplkii 
as  before. 


In  some  eases  tFie  Jiainiit'e  and  pnn^-clioii  afTonied  by  the  piu»*  lead) 
to  the  rapid  disappearHiiec  uf  the  infii-linn  and  U>  n-piiir,  the  |>erf"ni* 
lion  often  vdluiifarily  elu-sing  by  }(rutiulatiii)r  from  its  tflgivs.  In  othii 
cases  il  pers5.st.s,  and  may  be  closed  by  the  Mpplicatioii  of  a  33  iicr  eeiii. 
sohition  of  trichloracetic  acid  to  its  ed^^  at  inlerv-aln  of  u  few  d;»\i 
Nu  attempt  -shuuld  be  ma^Ie  to  elasc  tlie  perforatJun  until  dit  M^-n*tMtn 
i.s  Monnal. 

In  addition  to  the  fort^oing  metliod  uf  Ireulmenl,  alcohol  in  ranii^ 
slrength  may  lie  instilled  into  the  midflle  ear  through  tlu-  meatus. 

The  irtiiJ<lle  ear  may  also  l>e  cleHreiJ  by  inflation  through  the  Ku.sta< 
cliian  liib«*  if  l\u-  (iturriii  a  prr-isi.s  aft<T  several  tn-atmenLs. 

Treatment  via  Weber-Liel  Catbatw.  -  The  local  treatment  of  dw 
infected  IvuiiUurhiaii  tube  and  tympanic  cavity  consists  in  the  use  of 
the  <Iry  giitize  treatiiienl  and  jii  the  n.se  i>f  mild  a-stringenti  and  anti- 
septie  -•solutions  tlinmgh  the  Eustiwhian  tul>e.  n  WelM-r-Kiel  catbrter 
being  u.setl  for  this  puipose.  'I'he  Wtbrr-Mel  catheter  cun.slsts  (if  a 
small,  long,  fiexibk-  rubber  cuUieter,  placed  inside  of  ii  larger  catheter 
of  the  usual  length.  The  larger  catheter  is  passed  to  the  pluinngtvJ 
orifice  of  (lie  ttilw%  and  the  smaller  one  \s  introduced  ilin.ugh  itVi  tJic 
istlimus  of  the  Kustachian  tul>e.  A  small  syringe  filJe<f  with  an  alka- 
line antbeptic  tiolutiori  \s  dien  attached  to  tbc  smaller  CMtheter  and 
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the  fliikl  forced  into  the  middle  ear.  TliU  course  of  treatment,  fol- 
lowing the  removal  of  the  condition';  causing  the  tilhal  and  middle- 
ear  infection,  is  \A\x'.\\  aiicndcd  \*y  a  rompletf  vwiv  of  the  chmnie 
otorrhea. 

Treatment  of  Chranie  Otorrhea  with  Marguial  PerfantiooB  of  the 
Membrana  Tympam.— .Vs  niar^nial  [M*rf orations  of  the  ntemhrunu  tvm- 
pani  iiMially  >iij(nif_v  necrosis  nf  the  nssicEcs,  tlic  Imnv  IvnipainV  wiilU, 
tho  t<^uien  tympuni  or  tcpnen  iiiiln,  and  tlir  olliur  contignons  Imjiiv 
fttnictiires,  the  treatment  of  clironic  otorrhea  thus  characteriKed  18 
not  us  suripic  »s  in  centra)  perforations.  The  same  fundamental 
Iprinciples  of  tn^tmcnt  should,  Iiowvvcr,  be  tibsened.  The  drainage 
and  the  removal  of  the  morhid  nutcrial  are  ak'^olulH}'-  essential  to 
succe-ss. 

ITie  methods  of  cstahlishinp  drainage  ami  of  removing  the  morbid 
material  are  radicidiv  diDVrent,  Tor  analomical  and  j>alhological  reasons, 
from  tliose  pur>ued  In  otorrhea  vvitli  (vntral  ix-rfuralioius.  Il  i.N  obviously 
im|x>s.sibie  to  umleriaily  facilitate  dminoge  hy  ^Iressiiigs  in  the  exlernal 
auditoi^-  meatus  when  tlie  obstruction  is  in  the  antrum  or  adilus  ad 
antrum.  It  is  cjqtially  obvion.s  that  the  morhid  niatcrini  cannot,  under 
such  i-oiidition.s,  \n:  n^noviil  through  the  audtlurv  meatus.  Surj^tcul 
niea;»iires  are  usually  re<jiiirc«I  in  these  cases,  as  follows: 

1.  \\1ien  tlie  perfomlion  is  just  alwive  the  short  priH-ess  of  the  malleus 
(Pig.  417.  e).  the  head  of  tlie  malleus  is  pnOtably  necrosed,  and  the 
malleu-'t  should  be  wmovcd.  (Sec  C)s.sicnle<'tomy.)  A  2  percent,  .solution 
of  the  iiitmte  of  silver  nmv,  however,  [»■  iiijectixf  (Imiugh  the  piTfomlinn 
to  proniuCe  healthy  granulation,  with  tlie  lioj>e  of  healing  the  diseased 
ossicle  and  thus  avoiding  the  necessity  of  removing  il. 

2.  When  there  is  a  perforation  at  Uie  upper  margin  of  the  membrane 
fFig.  417,/),  and  it  involves  not  only  the  membrana  fiftcfida  hut  the 
superior  wall  of  the  aurlitory  meiitus,  die  tegmen  tympani  is  prolmlily 
necrosed.  Even  in  tliwe  c-ases.  os.siculec(oniy  bt  sometiniirs  atteinit-il  by  a 
cur*!  of  the  chronic  infection  and  otorrhea.  If  Hw  fliKir  of  ihi;  attic  is 
blocked,  Uie  removal  of  the  iindleus  and  incu.s  nuiy  e.stablish  free  drahi- 

'•age,  and  thus  effect  a  cwrt:  In  other  in.stances,  o.ssiculeftoniy  will  not 
eflfei't  a  cure,  probablv  btH-unst;  die  ca.se  is  complicated  by  epiphaiyngitis, 
.salpingitis,  or  necr<»i.s  of  the  antrum  walls.  (Ksicnlectomy  Is,  there- 
fore, only  applicable  to  those  ca-ses  in  which  the  tngmen  tympani  Is  alone 
necrotic,  tlie  coiiipIi<-ate<l  c*a.ses  l>eing  amenable  to  the  nieatomastoid  and 
the  radit-at  nperalion.s. 

3.  When  the  chronic  otorrhea  is  attended  by  a  marginal  perforation 
at  the  postsiiperior  (prndmnt  of  the  membrana  i_\-mpani,  its  shown  in 
Fig.  417,  y,  neemsi.s  of  (he  aritnim  i.s  pnibably  present.  'ITie  incus  ul-su 
may  W  necrosed.  To  cslablish  drainage,  and  to  remove  the  niorbi<l 
materia],  either  the  radical  or  the  nu'atonia.sloid  o|MTation  .sln»ild  la* 
performed.  It  is  baa*Iy  possible,  however,  Uiat  by  irrigating  the  attic 
through  the  perforation,  drainage  may  be  established  through  the  aditits 
ad  antrum  and  a  cure  elTecleil.  To  these  cases  tlie  uiuato mastoid  opi>ra- 
tion  appears  lo  be  well  adapted. 


Digitized  oy 


.ooglc 


774 


TUB  BAR 


4.  With  a  perforation  at  (he  inferfor  nmi^in  of  the  membmna  tvra- 
p»ni  {l^'ifi-  417,  d),  the  netrnse*!  hone  may  hr  rrmovi-cl  with  a  (.-iircllf 
iiitrtKluttrd  ihmugh  ihe  ainJil«ir_v  mt-iitus.  If  M!|i|.ic  .sviiiptititis  nm 
present,  the  iUnir  of  the  tvmpaiuc*  cavity  shtKlIcI  be  cautiously  cxploiviJ. 
as  the:  nwm-sis  may  be  due  to  an  extension  frt)in  Uie  jti^ular  bulb.  If 
septifT  svmpti:>ni.s  are  present  in  .such  a  ease,  the  nitional  procedure  would 
hr  to  perform  eithrr  lh<'  riulic-iLJ  ur  ihe  mcaN»niii-'itoid  o[>erati(m,  and 
th^n  expose  tlir  si<r[ii(}i4l  portion  of  tll(^  latenil  .sinus  and  the  Jugular 
bulb.  If  .-(eplii;  symptoms  are  absent,  the  floor  of  the  tympanum  should 
be  explored  with  a  blunt  probe  for  iiecn)lie  Ijone,  and  if  found,  it  should 
be  (.'arefully  reniovw!  tlinm^di  the  (RTfonition  with  a  Wiit  curette.  Tlie 
perforation  sliould  be  piwiously  eniiii>r<*d  by  two  di^er^eiit  im-isionn. 
After  curcliement,  the  uifiiitus  .should  be  loosely  packed  with  sterile 
f^aUKe,  as  recommended  in  simple  central  perforations.  ITie  gauxe 
should  be  removed  daily,  (lie  meatus  freed  of  sfH'rtttion.s,  and  ifpafketl 
wHh  gauw,  until  the  necniticarea  b  healed  an<l  the  perforation  closer]. 
If  the  secretions  disappear  and  the  pej-Toration  p*'rsial.s,  the  perforation 
may  be  closed  by  the  application  of  a  3U  per  cent,  solution  of  trichlor- 
Boctic  acid  to  its  margins. 

5.  Otorrhea  attemlal  bv  a  [MTrfonition  of  the  nieiiiltraua  lynipani  at 
its  anterior  maryin  usuallv  sr)j;nitie\  neerrwis  in  this  rv-pion.  A--*  (he 
carotid  artery  piu^si's  upwartl  tlinm^h  the  temporal  Uine  nc-sir  die  ante- 
rior boundary  of  the  cavum  tyin|>Hui,  curellenieiit  should  l)e  cautiously 
performed  in  this  region  (Kig.  117).    (St^  Surjjical  Treralnient.) 

Other  Methods  of  Treatment.  <'iirei(ayc  of  iln-  Kilic  vv'n  the  exicmal 
audilorv  meulu^  should  In?  undertaken  with  ^'reat  reluctance  and  cau- 
tion. If  jjraimlations  are  present,  it  is  (piite  prolmble  that  the  tegtncn 
lympnni  is  net-rosed  and  that  tlie  jrrJuulations  arc  thrown  unninfl  and 
over  it  to  w-all  off  the  invadinjj  pathogenic  bacteria  from  the  nicnltmrs. 
'l"he  removal  of  the  ^raiuilation  tissue  without  at  the  .-iame  lime  estab- 
lishiiig  free  draioHgc  of  tin-  sccR-tions  from  the  tympanic  cavity  uiij^t 
lead  ro  infection  of  the  Tiieninj;e.s.  Such  a  coiidirion  may  Ih>  much  more 
successfully,  safely,  and  <'oriservatively  treated  by  either  the  radical  ur 
the  meatoin;f5toid  operation. 

'l*hc  iifruhof  ircaimnit  has  Ik-i-ii  held  in  In'^di  esteem  in  chronic  .•suppu- 
rative otitis  media.  Its  field  of  iLsefulness  Is  chicHy  limited  In  mitral 
perforations,  especially  after  the  caiLses  of  the  tulwil  infecttun  Iiavc  becji 
remove*!  (see  p.  77  S). 

In  otorrhea  wiili  a  mai^inal  perforation,  alcohol  oidy  rt^ievcs  the 
symptoms,  but  docs  not  cure  the  di-scase. 

The  alcohol  may  Eie  \X!it%\  in  various  f]ilufian.s,  ranging  from  25  to  On 
per  cent.,  bepnninn  with  the  milder  solution  and  gradually  increasiiij;  ihe 
strength.  The  alcohof  should  Ije  left  in  the  cleansed  ear  for  twenty 
minutes  at  cadi  Irentjuenl. 

Alcohol  holding  Ijoric  ricid  or  iorloform  in  solution  or  suspension  m«v 
l>e  us»l  in  otorrhea  with  a  central  |>erforation,  tliuugll  it  is  pniltaHr 
that  its  tbcrnpenttc  value  is  not  increased  by  the  addition  of  die  boric 
acid  or  iodoform. 
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In  fetid  otorrhea  (he  instillntinn  of  the  mmpmind  tincture  of  henmin 
miiy  l>e  used  to  remove  tlie  fetor.  Il  is  also  an  antiseptic  uii*j  aslriji^'Ciil, 
uihI  iwt-s  favonihlv  ii|Mm  the  (Jiseastil  lissiics.  'I'hc  fiimJiis  nf  the 
uieatus  slioiild  Ik>  tii(]|))>e(l  dry  before  applying  the  ooni|xiiiiiil  liiirltire 
of  Iwiizoin. 

Wlif.ii  tliere  are  exuberant  pmiuilatioris  in  llie  middle  ear,  a  fl-'i  per 
cent.  sobitioH  of  airUcitic  add  luav  l>e  applie^l.  care  beiiifr  exercisetf  to 
prevent  tlie  acitl  comiiiw  into  conuu'l  wifli  the  iiiealal  skin.  At  the 
expinition  of  one  minute,  alcohol  should  iie  iastilltfl  into  the  ear  to 
Hicrk  the  action  of  ihf  acifl,  after  which  the  ear  should  Iw  iiifipjM'd  with 
»  (■ofton-woniid  !ipplic-ator.  The  ineulus  .slioiild  tlicn  lie  Ukj-si'Iv  packtni 
with  dry,  sterile  gauze. 


CHOLESTEATOMA 

Cholesteatoma  of  the  middle  ear  \s  i-haraclerixed  hy  lite  fonnalion  of 
masses  of  ei>idernioJd  ci'lls  arranged  iti  coiieentric  layers,  l>etween  which 
are  found  chole^tenn  crk'staU. 

Etiology. — AI)oul  the  year  I.VKt,  .1.  iMuIIit  ttescrilx'd  new  forniation.'i 
ill  (hf  ifiiiporal  bone,  re.senibling  |)early  growths.  They  were  e<pni|«)sed 
of  concentric  lavers  of  epidermoid  c<'lls  with  cholc.stcrin  crystals  lietween 
them.  They  are  coiiuiionly  found  in  (he  alrium  anil  attic,  ruid  are 
covered  with  a  ddicale  iiicmhrane  whit-Ji  is  closely  ndhercMt  fn  tlu-  jH-ri- 
ostenrn  of  rhc  bone  to  which  they  are  attached.  This  variety  is  kttown  a.s 
primary  cholesteatoma,  as  it  seems  to  have  it.s  origin  in  the  cavity  where 
It  is  found.  The  s<xiindiiry  and  most  common  type  is  due  to  an  exten- 
sion nf  the  epidi-rmis  of  the  external  mealiis  and  menibrana  lympani 
into  iJte  tniddk-  ear  throiigli  a  pt-ifuratioo  in  tlu-  drumhead. 

Primar;  Oholesteatoma.  — Primary  clmlfsiciitoma  is  variously  Ix'jieved 
to  Ih'  heteropla-stie.  po-ssibly  ari.sing  frt»ui  Uie  fpilljelium  of  the  ductus 
vestibule;  that  la,  it  is  a  remnant  of  the  second  visceral  cli*ft  left  iK'hind 
after  its  rloHiire.  MiM  iiifhinunatory  action  in  tlie  middle  ear  favors  il.s 
growth,  whereas  severe  iuHaiumation  hinders  il.  Primary  choltr-■^tealolnIi 
U  probably  ([uili'  ran.-.  Its  existence  might  well  fa-  donliietj  if  it  were  not 
for  the  fact  that  eininenl  oUservers  have  ituide  full  anil  detaile<l  reporls 
of  such  cases.  Other  equally  eminent  obsers'crs  claim  there  is  no  such 
(condition,  all  cases  l>eing  secondary  to  suppurative  processe-s  in  the 
tyinpanic  <'avltics.  Von  Triillsch,  llalicmiartn.  Polilzerand  others  h«)ld 
tliis  opiiiiim. 

B«condarr  CholeBtMtoma.-  This  is  the  ly[>c  found  in  practice,  the 
primary  form  being  chiclly  Untiled  to  liteniture.  The  ujasscs  in  all 
probability  have  their  urigiu  fr-ont  extensions  of  epi<ieiiin's  from  tlie 
external  meatus  and  drumhead.  I'he  conditioas  favoring  this  extension 
axe: 

(tt)  A  marginal  perforation  of  the  drumhead. 

{hi)  A  mill)  chi-ojiic  suj>purutive  intluinmation  of  tlie  mucosa  of  the 
middle  ear. 
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(r)  A  flttiiloii?)  opening  in  ihr  posirrior  or  siiprrior  vmU  nf  thr  meat 

(rf)  A(ih<'.sion.s  at  tht*  iiiurpin  of  (he  jx'rfnralinn. 

(r)  Adhesion  f»f  the  end  of  ihc  handle  af  the  timllriii  to  ih**  prtiriioti 

if)  Aural  polypi. 

PfrforHiion^  in  the  |xisterior  iwrlion  of  ihe  metnbrana  floixn'dii  sitr 
I'sperially  liAble  In  l)e  followed  by  choteNtratonia  on  arcoimi  of  the  toni^tt' 
like  thirkened  exteasion  of  epithelium  frxMn  the  .MipfHor  n-all  of  ihi 
mruliis  In  the  dninihcad  at  this  jK>int.    Po)it>:er  r4*jM)rt--i  ti  ca^  in  w 
the  gmwtli  .sccmcfl  to  have  its  origin  in  a  listulou.s  opening  in  tlic  nw 
process. 

'I^he  cholestratomatous  inawttw  arr  of  a  pfarly  gray  color,  and  slif^tly 
lu-stnms.  I'pon  sw^tioii  th<*y  nrv  foinid  to  Ik-  conipi>M'«J  of  etUHTtitrir 
layers  of  epidcnnic  ti-lls  intennixecl  with  deirilns  and  ehoN^strrin  erv^tali. 
If  the  rondition.s  are  favorable,  the  niusoie^  grow  htr|;rer  and  laryrr.  ami 
eaii-se  eccentric  prrssurr  aln>phy  of  the  Ixitiy  walls  of  die  (-aviiy  involvn 
la  Miinr  rii.ses  the  Imuic  Is  nivroseil,  ex]Mx>ing  the  bruin,  latrrat  .<aii 
and  labyrinth.  The  nias.scs  arf  broken  down  in  their  cer»!rej<, 
(xlorous.  uml  [ojided  wiUi  puthogi-nie  tnicro()r;ganisiii9.  'I'he  emi 
breakini*  down  is  due  to  putrefaction. 

Aural  polypi,  \iHth  mild  suppurative  inHainniation.  nre  nftcn  at 
U'lth   cholestentomatous   fortnation!<.      If   there  is  an  aetive   or  profl 
pus  dL-icharge,  the  growths  are  cheeked  or  alt<»jiether  r]i.v;i|mte<t.    TV 
free  drainiigt^  incident  to  a  profuse  di.sc-harge  seeiii:^  to  prevent  tiir  furtixT 
inwani  extension  of  the  epidermir  process,  the  nia<i»e.<i  f^raduully  di 
appearing,  and  the  cavity  healing  wfth  a  layer  of  JIat  epithelial  eoveri 
or   matrix.     The  .size  of  tlie   ch<ilestc;it<iin«l«us  nuLsse^s   variii'   fntni 
henip-seetl  to  a  large  walnut.    'ITieir  sha|>e  either  conforms  tn  thnt  nf  ihfj 
aiviiy  iii-whifh  lliey  fonn,  or  tlie^"  are  round,  oval,  or  very  irrt^lnri 
outliiit'. 

Kxiennious  of  ihe  ehoUwteHtonia  into  the  Haversian  canals  have  Iren' 
demuTi-stratwl,  which  may,  in  part,  account  for  llie  luarkt^d  lenrleney  w 
reciirrcnc-es  in  spite  of  thotiough  operative  interference,  K.  H.  I>ench  bu 
cnlleil  attention  to  the  prtsenee  of  sinull  ma.s.seK  of  eliole-sterin  errstab 
without  epithelial  cells,  the  ctiolt^y  and  pnihology  of  whidi  aw  not 
known.  He  i'e|M)rted  two  such  easts  operated  by  (he  radical  method, 
with  jjiMxi  re^uli-s. 

Symptoms.  The  mas.se,s  may  lie  present  for  years  withrMit  pivii 
rise  to  di.stinct  symploni-s.  Sudden  swelliiif;  of  the  miLss  from  the 
trance  of  moisture  into  the  external  nieiitus,  as  from  .Hwejitin^r,  Uitlun^ 
syringing,  etc..  may  cansc  pre.-ssure  .symptom.s  ils  piitn  ami  rH-i-rnsi*. 
In  this  even  there  may  be  a  feeling  of  fii!ne»i  or  pain  in  the  atf 
ear.  with  headache,  nausea,  vomiting,  nyKtaji;n]UA,  sta^g^rint;  gHil.  fe«r,' 
ami  apnisexia.  The  moisture  causes  the  homy  cells  to  swell,  and 
sudden  presMire  thus  exerted  catLses  the  alwve  signs  of  pressure  and 
intnicraninl  irritation. 

Inspection  of  the  meatus  shows  it  to  be  more  or  less  filled  with  a  f>r«Hy 
gray  ma.ss.  admixcid  with  granulation.*  or  aund  polv-pi.     If  a  ixirt 
reiuovei]  and  placed  in  water,  it  appears  a.s  ^hrcdit  of  delicntr 
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with  ihe  golden  grains  of  cholcsterin,  which  are  charactiTislic  of  this 
growth.  If  the  amss  is  fiivoniMy  hjcatiHl.  it  niiiv  bt-  removwl  wllh  ihc 
svringv  or  ear  spoon.  In  oilier  vvtsv^  it  is  ne«^«ir)'  to  resort  to  tJie  radical 
mastcMil  operation.  Even  then  it  may  be  necessary  to  repeat  the  opera- 
tion one  or  more  times  before  a  satisfactory  result  Ls  obtainiil. 

The  termination  of  cholesicatonm  may  i>r  (o)  hy  eplderniiyatloii  after 
tlie  sfHUiIa neons  or  inslnnneiilal  renjoval  of  the  nia-Hs;  (6)  by  forcing 
it  through  th<-  Kustachian  tulx*  into  the  epipharjriix,  or  into  (he  maxil- 
lary articulation  through  the  anterior  wall  of  the  meatus;  (r)  hy  its 
breiiking  through  the  walls  of  the  .teniicireular  eunuU  (Jansen);  (rf) 
in  some  cases  hy  pushing  its  way  through  ibr  external  plate  of  the 
Diasloii]  proet'ss  and  presenting  the  appearance  of  a  Mia.stoid  alwteeas; 
(t)  in  still  other  ca.ses  by  caasing  necra-^is  of  the  tegmen  antri  and 
tynipani  and  causing  dc-ath  from  involvement  of  Ihe  cranial  eontenU; 
U)  .-tepsis  arisliif;  fniin  the  HliMnr{>(ian  of  the  retained  ."fecretious,  causing 
death;  {g)  and  from  menin^tis,  bruin  uKsccss.  sinus  thromlMwis,  or 
thronil)osis  of  the  jupilar  vein  with  a  similar  result. 

Diagnosis.-  'I'hiwliagnosis  nuxy  he  made  hy  the  rrmova!  of  the  growth 
and  Nubjwting  it  to  m  if  row -op  it-  examination.  It  iimy  Iw  removed  with 
a  curette,  prohe.  or  s-iTinjiP  when  the  growth  is  in  the  middle  ear.  if  in 
Ihe  antrum,  it  can  only  Ik-  removed  hy  a  ma.st(ud  operation.  S\'(Iarkcr 
has  calle<l  attention  to  the  sedimentation  of  the  washings  of  the  ear, 
which,  when  microscopieulty  examined,  show  the  epithelial  cells  with 
nuclei  staining  verv'  faintly.  I'articles  of  lx»ne  dii.st  ur*-  also  sliowti  a.s 
higlily  refractile  crystals,  nruhl  and  I'olitzer  havt*  called  attention  to  the 
Us*'  of  a  chloroform  solmion  of  the  cholesteatomutous  mas.scs  in  which 
tlie  ebolciterin  prtKJiK-es  a  greenish  discoloration. 

Prognosis. — 'I'he  prognosis  is  lifld-  In  those  cases  in  which  there  is  a 
spontaneous  or  iiLstru mental  expulsion  of  the  cholesteatoma,  ihe  cavity 
usually  Ixvonics  rr-filhyj.  Even  after  the  niixst  tliorouyh  radical  opera- 
tion, llie  disease  niay  [M^rsLst.  ''Ilns  is  not  at  all  diflic-iilt  to  understand 
when  we  recall  the  fact  that  the  cholesteatoma  forces  its  ivay  into  the 
Haversian  caimis  of  the  Ixinc,  thus  cthvtiially  forming  focal  centres 
from  which  il  may  extend  again.  Sat^like  prohiiig!i(ioti>  into  the  bone 
have  also  been  obser^'ed,  thereby  making  it  difficult  to  entirely  eradicate 
ilie  process.  'J'he  uncertainty  of  cure  leave-s  the  p<»ssihle  complications, 
as  meningitis,  brain  aljsccxs,  pyemia,  .*inu.-i  and  jugular  thrombosis, 
n  menace  in  the  henllh  nnd  life  of  the  patienl.  A  cure  is.  Imwever, 
usually  tliVctwl,  and  we  are  uaiTanleii  in  attempting  thorough  surgical 
measures  for  its  relief. 

Treatment. — 'Vhv  treatment  in  umwiiplicated  cb-w.*!  may  I»e  l)egur 
by  the  removal  of  the  cholesteatoma  ilimngh  the  perforation  in  the 
drumhead  with  small  cnrelfes.  ear  h(H)ks.  etc.,  or  with  a  .syringe.  In 
some  instances  it  is  found  to  be  a*lv«ntagcous  to  force  sterile  fluid  through 
^tlie  Eu.stAchian  tnlie  into  Uie  middle  ear,  Ihus  getting  Ihe  force  of  the 
stream  of  water  behind  the  ma.ss,  and  forcing  it  into  the  external  meatu.s. 

Should  pol^'pi  1h'  present,  ihcy  should  1m*  n-movwl.  If  there  is  necrosis 
of  the  usstclus,  they  should  be  removed.    Adhesion  of  the  edges  of  tlie 
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perforation  to  the  inner  wall  of  the  tympanum  or  adhesion  of  the  end 
of  the  handle  (jf  the  malleus  to  tlie  promontory  should  Ix*  overcome. 
After  having  removed  the  tumor  the  parts  should  i>e  dusted  with  an 
antiseptic  powder. 

Should  these  simple  measures  prove  ineffective,  recourse  must  be  had 
to  the  radical  mastoid  operation,  elsewhere  described  in  this  work.  'I1ie 
meatomastoid  operation  is  not  indicated,  as  the  chief  object  of  this 
operation  is  to  preserve  or  improve  the  hearing.  In  these  eases  thi> 
object  is  defeated  by  the  unavoidable  dislocation  of  the  assieles  in 
removing  the  cholesteatoma. 
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CHAPTER    XLIV 

TI!R  SRQl'RLE  OF  SUPPTTnATIVK   OTms     MKDIA.   ^[ASTOmTTIS 
AND  CHOLt;S'rKA'l"0.\U.    SL fl'L'KATION  OP  TMK  LAliVUINTU 

DISEASES  OF  THE  MASTOID  PROCESS 

PitniAKV  infection  and  itil)utiiin»lioii  i)f  \hv  nia-stoid  process  is  very 
rare.  Dist'iLsc  of  the  rniixtoiii  is  u:sually  secondary  to  u  suppurative 
process  in  ihe  iiiidille  ear,  but  there  are  eases  uf  pneuuiococeus,  and  more 
especially  influenza  infection,  which  sometimes  iip[M^nr  in  the  mastoid 
prfK-csN  nitlHHil  Hrst  sitrccting  tlie  middle  ear.  As  u  mutter  of  fact, 
all,  or  nearly  all.  suppurative  middle-ear  inflammations  prolwibly  also 
involve  the  mastoid  cells. 

It  is  diOicult  ID  separate  the  suppurative  processes  of  the  middle  ear 
from  ilioscof  the  mastoid  r-ell^.  Clinically,  ihedisease  is  sulidividwl  upon 
an  arfjilniry  hasis  acconliiij;;  to  the  fix-al  mnnift-slalions  pn-.-venl.  The 
atiatoniical  distribution  of  the  pneumatic  spaces  of  the  temporal  hone  is 
so  <«niplcx  tJial  il  is  advfinla;ji'oas  lo  sulnliviili'  snppumtive  iiifiamma- 
tion-s  u'ithin  them  acconltii^  (o  the  focal  centre  of  involvement,  while, 
on  the  other  hand,  it  is  more  rational  to  rcfpird  the  process  as  one  fli.scase 
reganlless  of  tlie  focal  symptoms,  'I'he  anirum  is  [xThaps  tlie  axial 
centre  of  the  pm-umatic  spaces  of  the  ear,  the  mastoid  cells  conmmni- 
eatin^  with  it,  while  rhe  attic  and  atriiliii  (middle  car>  ronnnunicare  with 
it  anterioHy  throujjli  llie  aditu-s  m\  ;intruin.  If  the  ease  re<^uires  external 
sur^cid  trejilmerit,  il  i.^  most  centrally  attacked  by  way  of  the  antrum, 
the  operative  field  being  extendwl  posteriorly  into  the  mastoifl  i-ells  and 
anteriorly  into  the  middle  car,  acconling  to  the  conditions  preseni.  If 
the  disea.'*  is  focalized  in  the  niid<Ilc  ear  without  ma.stoid  sjiiipionis.  it 
may  be  r«^ar«]r«l  as  middle-ear  <lisea3e.  In  those  acute  cases  lermin- 
ittiiig  without  focal  nia-stoid  ^\'mptoms,  il  has  li<-eii  cusloniary  to  speak 
of  them  as  acute  otitis  mwlias,  regardless  of  die  fact  that  the  mastoid 
ci'lls  wvrv  also  involved. 

With  tliis  understanding,  the  various  diseases  of  Uie  mastoid  pHxtss 
will  lie  described. 


ACUTE  SIMPLE  MASTOIDITIS  WITHOUT  INTRACRANIAL  LESIONS 

Symptoms. — It  is  probable  that  in  nearly  every  case  of  acute  infection 
of  tile  middle  ear,  liie  mastoid  cells  and  nntnim  are  also  involvt^.  It 
is  chiefly  in  those  rasc-f  in  which  free  drainage  is  interfered  with  that 
the  mastoid  symptoms  liccotne  maiiifcs:.    These  symptoms  are  chiefly 
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those  of  pressure  from  retention  of  the  secretions  within  the  rella.  TTiey 
are  pain,  redness,  swelling,  und  tenderness  upon  pressure  or  pereus- 
siori  over  the  inastniiJ  prix-e-w.  \Vhcn  such  .svrnptnins  su|)rrvnnc.  the 
original  dLwiusr  sinks  into  u  pince  of  seconilury  iin[iortanct».  while  tlie 
secondar}'  rondflinn  comrs  fnnvnrd  iis  the  ohject  of  greatest  interest. 
Thi'  disease  is  im  lunger  I'allril  olilis  iiiediii,  hut  is  fiiMe^j  mastoiditis. 

There  is  a  Midden  rise  of  temperature  accompanied  l>y  ri^rs  of 
vnrving  intensity.  Many  eases,  however,  huve  but  slight  elevation  of 
temperature  at  any  time  during  the  disease.  In  others,  the  rise  is  as 
high  as  104°  !•'. 

The  [lain  urieinuirs  l>ehiiid  the  auricle  and  radiates  towan)  the  ttvih 
and  shoulders  il*olit/er|.  the  ix^ipiit.  neck,  and  face.  Mastirntion  luav 
be  painful  on  iiecuiint  \jX  an  iiivolvi-iiictic  of  the  bony  portion  of  the 
external  meatus,  which  is  in  cUxse  proximity  to  the  glenoid  fossa 

The  sfernoi'loidninastoid  and  the  niher  muscles  of  the  nwk  attarhnd 
to  the  mastoid  accounl  for  tlie  pain  upon  movements  of  the  head.  T'urti- 
collis  may  tx*  present,  and  is  due  lo  a  fixation  of  the  iniiscle  to  avoid 
pain  upon  movement.  It  hiks  Ikhmi  slntwn  liy  others  (Bn»-a  and  Liihet- 
Riirlioii)  that  it  is  sometimes  due  to  enlargement  of  the  cervical  glands 
and  tu  infeclirHi  fntni  nieasliw,  in  which  otitis  niivJia  was  not  pre:^'nL 
In  measles  the  torticollis  \n  prol>ably  due  to  glandular  enlargement  from 
infection. 

Schwartze  called  attention  to  the  intolerance  of  pressure  over  the  whole 
mastoid,  hut  more  {wirticularlv  imnuflialelv  hclovv  the  zygomatic  ridgC 
(anrrnrnl.  as  a  symptom  of  ina.s1uiditts. 

The  skill  over  the  mastuid  process  may  l»etH>me  rod  and  swollen,  ''n 
some  cases  the  auricle  slaiuls  fonvard,  even  approaching  a  right  angle  to 
the  side  of  the  lieitd.     In  these  cases  a  subjieria'^teal  aliscess  is  prt'si.'nt. 

'J'hf  aural  discharge  may  he  sconty  or  profuse.  Itwiness  and  swelling 
of  the  posterior  wall  of  the  external  meatus  near  ihe  dnitnhcad  are 
commonly  present.  This  coiirlition  is  variously  spoken  of  as  llie  "dip," 
"chute,"  or  "hulging"  of  the  iK)sl.su|>prior  wall.  Under  the  pathology 
of  the  mastoid  refereme  has  already  been  ma<le  to  tJie  presence  of  pneu- 
matic mastoid  cells  (the  bonier  cells'),  which  are  fonn.)  between  the 
aiilrnm  and  meatus.  These  brenk  down,  i\m\  the  retaine<l  sfM'retiotu 
cause  tlic  witll  to  thus  "dip"  or  "bulge."  'I'hls  sign  is  jtalhognomonic  of 
ma.stoidilis  of  a  destructive  type,  and  is,  thcrcfon'.  a  .strong  indication 
(or  an  immedinle  opcnilion. 

The  diagnostic  value  nf  this  sign  has  Iw-en  eniphiLsi/Afl  liy  iV'hwnrtJM', 
Macewen,  Holmes,  Sheppard,  Uuplay  and  many  otiiers.  PoHlxer 
thinks  it  is  not  necessarily  an  indication  for  the  mastoid  operation,  while 
Schwartze.  IJnKai.  an<l  I,ubet-HarlK>n  hold  die  contrary  view. 

IVIay  in  operating  sniijerts  the  patient  to  almost  certain  danger,  even 
though  it  iloes  not  l«tsjnie  apparent  fur  years,  'i'he  author  can  recall 
but  one  case  (follnwing  an  attack  of  inHuenza)  In  which  the  "dip"  and 
all  other  signs  of  nud4i!e-e(ir  and  mastoid  diseo-se  .setmied  to  disappeftr. 
The  word  "seemed"  is  u-^cd  atlvistxlly,  f«>r  there  is  little  doubt  as  to  a 
subseiiuent  recti n-eiifc  in  such  cases.    There  are  cjcceptions  to  all  rule* 
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and  the  case  just  mentioned  was  prolmbJv  one  of  them.  Nevertheless, 
the  nilr  and  iint  thc>  excrptiniLs  shouli]  ^iiult^  us. 

A  central  pirforalion  of  the  druinhfiul  nearly  always  exists.  It  is 
usually  small  amj  filtrd  with  pus  aiit]  debris,  which  pulsate.s  synchpiv 
iKHisly  with  the  heart  Im'uI.  Slicmid  thr  infrriioii  Ik-  very  iiitt"ii.si'.  greiit 
destnicllon  of  tissue  may  result,  in  wliieh  event  the  perforation  may  be 
marpnal. 

(franulalions  sometimes  protnide  throiij^h  the  openinp  and  bloek 
the  (li.M'harge  of  the  secri'linn.  The  n-mnvjil  of  the  jjr(imilntion.i  is  often 
suffieieiil  to  f.s(aljlisli  fnu*  iJruiiidife  aritt  relieve  the  aeiid?  uinNtoid  symj>- 
toms.  It  may  be  doubled  whether  it  really  eures  the  inastoi<Irtis.  as  this 
may  remain  in  a  latent  form  fur  yeiirs  before  euhniualin^  in  an  alarming 
exaeerlwtion. 

In  slill  other  cases  the  perforation  is  lurjfe  and  disrharftrs  lm(  Htllc 
pus.  In  these  cases  the  aditus  ad  arilrum  is  obstructed,  and  pain  is 
prtmouncrd.  This  is  of  interest  as  a  di:igTif>slic  anrl  prognostic  point. 
It  eiiablcK  the  attending  physician  to  lo<'al.o  (he  olkstnicliori  prior  to  ibc 
operation,  and  to  <letermine  whetlier  relief  may  !>e  expectetl  from  a 
su]iph'  niidfile-eur  operation  (incision  of  the  meinbrana  (yinpani)  or 
whetJier  it  Mill  Ije  neeessTiry  to  perform  a  pjstanneular  mastoid  ojjeration. 

SpoitiaiituniJi  ciitpm  sfujutd  fie  inoked  ujxm  vitk  .tuApicioii,  as  in  nearly 
every  case  it  amounts  to  riothinp  more  than  a  remission.  I'olitzer, 
Sehwartze,  Diiplay,  Ihilnu-s,  Rrtllcn^er,  Stucky,  Mace«en,  Dcnch, 
•St.  John  Uoosii,  Hollin^'er.  I'icix-e,  \Vliiliti|;  and  many  ulliers  report 
recurrence.s  in  cases  wliicli  had  .seetned  trn  Ih:  curt?d. 

One  should  he  exin^mely  modest  in  elaimiiiK  to  have  "cured"  mastoid- 
itis without  surgical  intervenliun.  That  such  terminations  occur  eannut 
In-  .Iciii<'(|,  but  tlicy  arc  rare. 

Treatment.  If  the  case  is  seen  U'fon'  spontitnituis  perforation  of  the 
ennlruni  has  wcurrtHl.  the  drum  should  l>e  fri-cly  incised  at  the  poiiU  of 
(,'renle.sl  liul^iuj;.  This  is  done  lo  pnmiore  the  n'Heti*«i  of  iiifhuiutiatiou 
and  to  Micvc  the  pressure  and  the  tissue  nwrnsi.*.  The  tissues  in  the 
preseni'e  of  an  acute  iufM'tious  process  are  very  susceptible  to  necrosis 
while  pressure  is  uminlainwi.  hence  the  neee.sshy  of  an  early  incision. 
The  incision  shouM  l>e  a  lonjj  and  enn-w!  one,  so  as  to  make  as  free 
nn  «[M-ninp  as  |Missible.  Sonie  wrltenj  advise  carrjiin^j  the  incision  into 
the  uit-atus.  tlins  i-ulting  throu^'h  the  annular  plexus  of  vesMcts  sur- 
rounding the  litlachment  of  the  nu-mhrana  tyrnjwini.  'I'he  free  bleeding 
tJuiH  pruihiceii  acts  favurwbly  upon  the  ))njgress  of  tlie  iiiHauunatory 
process;  thai  is.  if  promotes  ihe  reaction  of  inHanunation  and  favors  free 
drainage.  .Sune  writers  condemn  the  extension  of  the  incision  through 
the  aiuuilar  plexus  of  vessels,  on  account  of  the  lijibility  of  C-Xtetwh'ng 
tlu*  infection  dimugli  these  vessels.  If  there  i.s  a  vinilcnt  strei>t<M'oeeii» 
infection,  the  incision  shonki  not  Ix-  thus  extended,  while  in  (ne  milder 
infections  it  is  siife  to  do  so.  The  author  d<ics  not  often  carry  llie  incision 
itito  tlje  external  meatus.  If  (he  destructive  prrx-ess  is  not  great,  there 
is  no  necessity  for  .so  doing,  whereas  if  it  is  great,  there  are  dangers 
attending  such  a  procedure. 
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Cold  applications  Iw  mpRus  of  an  ice-bag  or  a  loiter  coil  may  be  made 
oviT  llu-  iiuisloid  jjriKf.sN  if  ilie  ru-sp  is  .seen  witJiiii  thirty-six  hours  *A  tlic 
oiitKrt,  ami  if  tiierc  is  jjreiit  pnin  aiirl  scanty  Ht-schnrgt-  <»f  pii.s.  Cold  re- 
duces the  iiiHiiinniiitnry  rr-aftion.  tlitnini.HhiCs  tlic  swcJUiit;  oX  ihe  Diiicous 
meinFirane,  and  thus  <ivfmniic.'*  llwi  ohsl ruction  tu  the  How  of  the  sei-vf^ 
linivs.  IF  lliesi*  a[>p]ioaticn.s  fail  to  remove  the  teiiileriie.s.s  aixl  pain.  Hiiil 
to  estuhli-sh  a  hetter  dischurj^  of  secretions,  tliey  should  lie  discon- 
tinued and  Icrrhc-s  applied.  I  jtvlniifj  is  much  more  efficacious  than 
ice.  In  Mttric  cases  tlie  cold  appJii'Utions  iiia.sk  the  s^inptonis  and  lead 
(he  surp'on  lo  Ijclieve  the  discjise  is  con<|uercd.  '1*116  real  prohlcni  in 
ucute  UKL^toidilifi  is  not  to  hring  iilKjut  an  aitalcniciit  iif  the  ariilt*  syn)|>- 
toms,  but  to  relieve  the  patient  of  tlie  .'(uppiirative  procvss  by  promoting 
the  reaction  of  inflarnnmtion.  Kven  though  the  acute  sjTiipionis  disap- 
pear and  the  patient  appears  to  be  well,  but  still  has  an  car  di'^cbarge,  a 
cure  is  not  encctcrl.  Too  much  attention  has  l«*en  given  to  the  relief  of 
thu  tu'iile  symptoms,  and  Um  liltlv  lo  [he  cure  of  the  suppurative  prtK'r.s.s. 
The  acute  symptoms  will  usually  subside  if  nothing  is  done  for  the  patient, 
hut  in  tniirtt  cases  less  dauui^e  follows  if  appropriate  atienlion  is  jjiven 
during  their  uianifestalion.  Kradication  of  llie  .suppurative  pructss 
should  he  the  ulfiuiafe  aim  of  the  trtiLtuienl.  'J'hc  atlendin};  siiryroa 
should  not  he  satisHed.  therefore,  to  relieve  the  jwin.  redness,  tender- 
ness, anrl  temperature.  Init  should  alsci  institute  such  remedial  moLstires 
as  will  HKKlify  the  acute  symptotus  and  at  the  same  time  era<licate  tlie 
infection. 

To  accomplish  the  foregoing  result';,  it  may  l»eeouie  necessary  to  per- 
furtn  a  tnasToid  optrratioa,  nhich.  if  done  at  a  sufficiently  euHy  period, 
netnl  not  lie  an  extensive  or  forniidahlc  affair.  On  the  other  hand,  die 
delay  of  a  few  days  or  weeks  may  make  il  nnii'-ssarv  in  iHTfi)rrn  a  radiml 
operation.  The  cold  applications,  the  incision  of  tlie  ejii-druiii.  leet-hing. 
etc.,  should  dien-ron-  !«■  triw!  early,  .lo  as  to  detemiinc  as  quickly  ns 
possible  wheUiiT  the  disease  can  be  ahortnl.  If  (lie  mastoid  Is  still  tender 
upon  pressure  and  the  discharge  continues,  there  is  a  strong  prolMibilitv 
that  the  acute  priK-ess  wilf  merge  into  a  cliroTiic-oiie  if  surgicid  interf*'n*iMV 
is  not  institute*!.  'I'he  point  lo  U'  cinphasizcfl  is  duit  the  sinij>lc  operation 
may  be  performed  within  the  first  three  or  four  week.**  of  the  onset  of  the 
disease,  when-Hs  if  delayed  to  a  later  period  die  meatomastoid  of^H'ralion 
may  Iw  nwcssury.  There  arc  hnrifrnfls  of  cases  of  chronic  otorrhea 
which  would  never  ha\e  existed  had  tliey  Ikh-ii  ojK-niled  on  sufficiently 
early,  or  had  the  ineatoniiisioid  or  the  radical  opcrati<m  l>een  perfornieiJ 
when,  on  acL'ount  of  delay,  a  cure  by  the  simple  mastoid  operation  n-as 
impossible,  .lust  when  to  operate,  and  the  kind  of  an  operation  (o  j»er- 
fortn,  is  the  great  pnilileni  in  acute  suppurative  otitis  meilia  ei^iinplieati-d 
by  mastoiditis.  It  shouki  also  Ik-  st^Ued  in  this  connection  that  all  ca>es 
do  not  need  to  lie  opcniic<J  upon.  Many  get  well  without  such  inter- 
ference. If  the  pair  over  the  mastoirl  [>ersists  after  the  incision  of  the 
nieirdiruim  tyniparii  and  the  use  of  the  leeches,  ati  oiK-ralion  is  indiratiHl; 
that  is.  the  diseaM-  will  pn»halp|y  persist  as  a  cJironic  otorrliea  unle.-vs  an 
operation  is  performed.    U'hc  objtxt  of  the  oponitioD  is  to  prevent 
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furtlier  raischipf,  rather  than  to  avert  immcdian'  dangrr.  It  is  not  good 
pratlice  to  wait  for  (iajy^Tous  sviuptoiii.s,  a.s  tJin*  niorialilv  under  llie.sc 
fomliiioiis  is  much  higher,  rhronic  otorrhea  h  a  signal  of  impending 
disasiiT,  and  ovvry  elfort  sliould  lie  exerted  to  prevent  it,  even  though 
a  mastoid  ojKTatlon  \s  ntt-e.ssary  to  acfotuplish  it. 

The  Ix'iler  coil  sliould  lie  eonneeteti  liy  nililxT  lulling  with  a  lank  or 
hiifkel  of  iced  waler,  and  the  water  pa.vsed  Ihrouj^li  it  l»y  .siphonajip  iind 
aliowod  to  e?H*a()f  into  a  vessel  throuj;h  «iintlier  tul>e  allaehed  to  the 
opposite  end  of  the  coil.  Tlie  it*<i  WHtec  slumld  k-  reiiewwl  eaeh  liiiie 
the  tank  Iveonies  empty,  and  eonliiitietl  for  al«Hil  one  hour,  or  until 
titc  pitili  ct'a.se.s  niid  the  piiniletit  di.sehjnge  hecnmes  more  profuse. 

An  iec-lMig  tilled  with  cracked  ic-e.  and  fastened  over  die  mastoid 
process  by  hamls  of  linen,  may  he  u.sed  in.siciid  of  the  I,ei1cr  coil,  'i'hc 
ice  should  be  renewe<3  as  oflen  as  it  iH-comes  melled. 

Hot  irrigiitions  of  the  hichlnnde  of  merrury  sohition.  1  to  .5(100.  may  be 
used  every  lioiir  l<i  pniinole  ihe  ri-acliifn  of  iutlatnrimtiori. 

Bier's  treatment  l>y  eiiiislnrlion  of  the  neek,  If  judicioiL-iiy  applied, 
often  exert-s  u  fiivorahle  jtifhience  upon  the  course  of  the  disease.  The 
patient  should  be  placed  in  a  bed,  the  foot  of  which  is  rai-sed  .several 
im'hes  from  the  Hnor,  and  an  Ivsmnreh  elastic  hand  apfih'cd  around 
the  neck.  It  .should  |)nKhiee  no  pain  tir  di.'^comfort.  and  only  >ligli( 
cyanoisis  of  the  face.  It  should  be  applied  four  linies  daily,  with  two- 
hour  iiilervat.s  between  u|vplicRtion.>i.  If  the  biiiid«j,'e  is  applied  tight 
enougli  to  produce  jtidn,  it  may  do  grewt  datnage. 

'I'he  object  of  Hirr's  tn-atnieiit  !>  to  promote  the  reaction  of  Inflanmia- 
don;  that  is,  to  increase  the  pa.ssive  hyperemia  and  tlic  rnigmtiiin  of 
leukocytes,  so  as  to  remove  the  baeteria  and  their  toxins.  Ice,  in  view 
of  lliese  pntietph'H,  is  usually  not  indicated,  as  it  diminishes  the  n'aeiion 
of  Inthinunaliori.  KtieapMilatetl  orgaii.'i,  micIi  hs  the  ma.stoid.  Iiouever, 
sometimes  bifonie  so  distendtxl  by  iiiHammatorv  swelling  that  the 
flow  of  blood  through  them  i.s  very  nuicli  bkicktsl.  Ice  relleve-s  the  dis- 
tention ami  establi.shes  the  How  of  blooc),  and  is  indicated  under  the 
eireumstauees.  When  ihe  distention  or  pn'ssure  symptoms  (e\ees.sive 
pain  and  scanty  di.-»eliHrge  of  pus)  are  relie\etl,  ice  should  be  di.scontitmod 
and  measur<-.s  a<h>pled  dial  prornole  die  n-actlcni  of  itillainmalion. 

(Jtlier  uiethiMls  of  pniuioting  the  reaelloii  of  irifldiunialluii  are  leeches, 
light,  heat,  hot  poultices,  ete.  (See  <'hapter  \']I.)  Of  these,  leeching. 
the  leiiko<le.seent  light,  and  Bier's  treiitment  are  of  s[HK;ial  value  in  llie 
treaiUH-nt  of  acute  mastoiditis. 

I,ee<'hing  .should  be  more  genenilly  uscif,  as  it  is  one  of  the  best  means 
of  promoting  the  reaction  of  iidiaamiation.  Cases  following  measles 
running  a  temperature  of  H)"J'^  to  104".  often  rapidly  subsJile  after  the 
Use  of  !ie<-«'he-s. 

Should  these  simple  measures  fail,  the  simple  mastoid  oix-mtioii 
should  be  [Hrformird.     (See  ('lm|iter  XI-\'iri.) 

Subacute  Mastoiditis.  This  form  of  m.istoiditi<i  ha.^  been  referred 
tn  under  .Acntc  MaMoidihs  us  the  stage  following  (lie  subsidence  of  the 
acute  symptoms.    It  should  be  regarded  as  a.  chrouic  disease  even  if 
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the  conditions  present  are  of  recent  origin,  as  it  only  responds  to 
treatment  suited  to  chronic  cases.  The  infectious  agent  is  usually  the 
staph,vloc-occu;«,  llie  usual  germ  of  chronic  suppuration. 

Subacute  mastoiditis  is,  therefore,  (lie  persistrnl  remains  of  an  acute 
mastoiditis,  in  which  the  tnore  active  uiieroor^'anisms  have  di.sap|H'-ur»I. 
the  staphylococcus  f>crpctuating  the  inflammatory  proccs.s.  It  is  anieti- 
able  to  .such  treatment  as  i.s  reeuiuineiitlcd  for  dironie  nuksiuiditis. 


ACUTE  PEBIOSTHIS  OF  THE  MASTOID  PROCESS;  SDBP£fiIOSTEAL 

MASTOID  ABSCESS 

Subperiosteal  mastoid  alwcess  is  eharactemod  by  a  pronounced 
bulging  outward  of  the  affecleil  ear.  'i'he  auricle  at  its  superior  |>orfion 
stands  well  out,  while  its  entire  free  Ijonler  is  almost  at  right  atigles  to 
the  piano  (if  the  side  of  the  head.  In  other  words,  the  outline  of  the  ear 
a£  seen  fmiii  cither  the  front  ur  the  rear,  falls  from  the  upright  toward 
the  horizontal  plane  of  the  head. 

L'pon  matiipiilation.  the  .swelling  uImivc  the  auricle  fluctuates  more  or 
less  in  pn>[)ortion  to  the  anmiuit  of  pus  Wnoatli  the  soft  tissues.  Diiplav 
Hays  lliiit  lieforc  the  pus  forms  externally,  <ine  feels  the  elevation  and 
depression,  under  pressure,  of  the  external  table  of  the  mastoid. 

The  alarm  ofcasiimed  l)y  an  al>sce-is  of  this  type  is  out  of  proportion 
to  the  danger  attending  it.  as  it  rarely  prtives  faul. 

Etiology.- — ^II  usually  has  its  origin  in  an  infirtious  <ilitis  nieilia.  whii-li 
exierirls  to  (he  antrum  and  miLstoid  cells.  In  young  childr<*n.  the  middle 
car  and  antrum  alnne  are  involvetl.  as  the  mastoid  cells  are  not  yet  formed. 

The  jwriosteum  over  the  s<|nanioiis  portion  of  the  temporal  l>oiie  is 
more  easily  sepamied  (Marcwen)  than  over  the  mastoid  proee-**.  In 
conscijuencc.  the  pus  passes  upward  and  causes  the  outward  bulging 
of  the  up|HT  |Kirlion  nf  the  aunVle. 

Chronic  otitis  mediii  siippiiratim  preflis[«jses  to  the  fnrmatimi  of  the 
alxscess.  A  low  stage  of  Wtalily  is  usually  present.  Il  occurs  inorv  often 
in  children,  on  account  of  the  loose  arfieuhition  tif  the  Umy  plates. 

Treatment,  fn  acute  cases  i(  is  often  only  necessary  to  nmke  a  free 
incision  through  the  skin  and  jxTiostciim  covering  the  mastoid  process 
and  evacuate  the  purulent  accumulation.  As  the  alisee.ss  is  of  otitic 
origin,  it  may  in  some  cases  be  ne<-essar\'  to  perform  a  niastoid  operation 
either  at  die  time  of  the  im-ision  or  snhseipiently.  In  chronic  sul»- 
perinsleal  alwccAs,  the  simple  inci>ir>n  (Wilde's)  may  not  effect  a  cure,  as 
the  ear  disease  is  well  establisheil  nnd  may  retjuire  an  ofM'ration. 


CHRONIC  MASTOIDITIS 

Symptoms  and  Di&^osis.-  Chronic  masloidttis  is  not  nece.'»arilv 
ehiiraclcrized  by  any  sjucial  .symptom  other  than  those  present  in 
chronic  suppurative  otitis  meilia.     Mastoid  pain  and  tenderness  and 
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other  focal  .symptoms  an-  often  nUspnl.  The  mastoid  Iwne  often  under- 
gofs  an  eburtiiziiig  sclerosis  in  the  course  of  the  disease,  the  cortex 
becuniin^  quite  dense  and  the  cells  replaced  l>y  dense  iHine.  It  is  not 
unusual  to  iind  the  uuistoid  process  witli  a  few  snjall  cells,  while  the 
renminder  of  the  pMX^'ss  is  as  hani  as  ivory.  In  ihis  case,  the  antrum 
may  be  smaller  Uian  noniial.  When  the  cortex  is  dense,  external, 
pressure  sjTiiptoms  are  iir>f  present.  The  cranial  aspect  of  the  mnstoid 
pnKT.ss  dtx-s  iinl  always  iiiiiler^(»  llie  wlerocsitig  process;  heuiX',  intra- 
cranial complications,  as  siiuis  throinlxwis,  meningitis,  brain  aUscexs, 
etc.,  may  l>e  the  lirst  focal  sj-mptoms  to  develop.  A  neuralgic  pain  often 
accompanies  tlie  osteosclerosis  of  the  mastoid  process,  which  may  Iw 
relieved,  areordiiig  to  Schwartzc,  by  the  remo\Til  of  a  wedge  of  bone 
from  the  prixH'.s>. 

'fhe  in.si>cciion  of  the  drumhead  and  the  middle-ear  cavity  often 
afTords  u.scful  irifnrniation  as  to  tlie  diu{;nmis.  'J'he  drumhead  if-  n.sualiy 
almost  or  entirely  <lestroye<l.  Usually  the  short  process  and  the  head 
of  the  nmlleus  are  present,  while  the  handle  ls  gone.  The  incus  is  often 
entirely  destroyed,  ihuugli  it  may  (jc  present  in  the  niore  recent  ca«es.  A 
fetid  purulent  secretion  (ills  (he  meatus  and  the  middle-ear  cavity. 
When  this  is  removed  ami  suelioi]  is  applied  with  l^iegle's  otoscope,  the 
secretion  may  lie  seen  trickling  from  the  attic  into  the  atrium.  After 
tlie  middle  car  i-avtty  is  thon>iJglily  clean.si'd,  a  fetiil  (nlor  froin  the 
foul  pus  which  continues  to  enter  the  arttnini  from  the  inac<?es.sihle 
allic  and  antrum  is  present,  ^ving  evidence  of  mastoid  involve 
ment. 

Another  evidence  of  chronic  mastoiditis  is  the  necrosis  or  entire  de- 
strnetion  of  the  incus.  In  the  section  on  perforations  of  theeanJruni. 
attention  was  calletl  to  the  signifieunce  of  a  niargitad  perforation  in  the 
postsuperior  quadrant  of  the  eardrum  and  the  a.s.sofiated  neercsis  of  the 
iiicu,';,  as  signs  of  necrosis  in  the  antrum.  An  incren.sed  quantity  of 
purulent  secretion  is  also  a  sign  of  mnstoid  involvement,  although  such 
an  involvemenl  may  be  present  with  .scanty  dischai^.  .Macewen  calls 
attention  to  the  fact  that  in  many  cases  the  discharge  is  so  slight  as  to 
esi-ajK'  attention.  In  some  of  the  ca.ses.  grauulatiorus  or  polypi  are  the 
only  evidence  of  mastoid  disease.  The  attachnienl  of  the  pol™i,  when 
examined  with  a  delicate  enr^'cd  prol»e.  may  be  traced  to  llie  attic. 
Polj-pi  generally  signify  l)one  necranis.  If,  after  cleansing  the  antrum 
of  all  secretions,  suction  is  applied  through  the  Siegle  otoscope,  and  pu.s 
trickles  down  one  of  ihc  fragments  of  ihe  ossicles,  attic  and  antral 
involvement  may  Ik"  safelv  itiferretl.  Tlie  presence  of  a  persistent  puru- 
lent di.schargc  unchecked  by  local  treatment  is  fairly  good  evidence 
of  chronic  otitis  media  plus  mastoiditis.  Macewen  also  calls  atten- 
tion to  the  fact  that  chronic  suppuration  of  the  middle  ear  extending 
over  a  periini  of  two  or  more  years  is  usually  attended  with  ne<.TOKi». 
N'enralgie  pains  in  the  mastoid  region  occur  in  tht>se  cases  attended  with 
ebumi/ing  osteo.sHerosis  of  the  nia.sioid  process.  In  ea.ses  in  which 
acute  exacerbations  occur,  (here  may  be  headache,  especially  at  night. 
The  mastoid  skin  may  lie  slightly  n-d.  swollen,  and  hot.  and  the  tem- 
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peralurp  rises  1°  or  2°  above  normal.  The  meatiLs  is  slij^hti)' 
and  bvperemic.  and  the  po^sLsiiperior  portion  near  the  eatrtnim  it 
ami  swollen  or  distincrtl^v  bulging.  A  oi'ssaliaii  or  drtninuttun  at  die 
disi-1iai)(e  h  attended  with  pain,  and  .^i^nifieit  an  uh^iruchon  lu  the 
dischargr.  iht-  olvstniction  being  due  (o  acute  swelling  of  the  mui-u^a 
or  to  tiie  rorniation  of  ]x>lypi. 

The  pro^'ress  of  the  <!is*«i.sc  varies  greatly  in  different  cases.  In  xtae 
it  runs  a  long  and  uneventful  cuupm;  u'itliout  distini.'t  syiiiptoui5  other 
Uian  the  inlerniittent  dinharge.  In  other.'',  acute  cv8C*Tlw»ti(irL*  ocrin 
everv  few  weeks  or  uioiiIIls  with  the  amte  .svniptorn.s  dex-rilati  uih1«t 
aeiite  ma^to^ditis.  In  ;itill  others  the  discharge  is  «>  sliglii  as  to  txafc 
attention,  unless  tlie  attic  of  the  tympanum  is  expluretl  with  a  pnilv. 
Any  of  th«se  types  may  do-elop  one  or  more  of  the  lalj>TintliiDe  or 
intracranial  complicaiion.s  and  heconie  a  very  serious  <lis<?fise. 

('arifjt  and  netTiKsig  uf  the  tiiasioid  process  fre<iuenlly  follow  the  rrt 
tint)  of  the  purulent  secretion.  Most  «u«-s  of  two  or  more  years*  dm 
tion  are  Uius  atfected.  rfueh  destruction  may  lake  place  without 
sjTiiptoms.  nie  insidious  progre-w  of  ihe  disca.M:-  makes  it  a  fomiidal 
proees.s.  As  Macewen  has  so  well  said,  one  with  a  chronic  otorrhea  » 
likened  unto  one  with  a  charge  of  dynamite  in  the  head:  he  doa 
know  when  It  will  explode.  Safety  lies  in  rrmo\Hng  the  "charge* 
diseased  proccs-s,  Tuliereulous  palients  are  especially  sitbjeet  to  eari 
aiKJ  nwnwis,  and  do  not  heni  so  reiidily  after  operation.  Oi»e  of 
author's  ca.KCs  on  whom  a  railical  o[«Tiiliou  wjls  [KTfornied.  cfwld  ncl 
he  removed  from  (he  Iiospilal  for  six  weeks.  SuK^npienlly  a  seronlart 
operation  waii  perfonm'd,  and  it  was  again  six  weeks  Wfore  it  was  jxw- 
.silile  to  remove  Iut  from  the  hospital.  Al  the  .second  oj«»niiion.  'ITiirTifii 
graft-s  were  applied,  with  suc\-es.s,  the  entire  cavity  iK-ing  thua  eutcnsl 
hy  epi*lenni3. 

Ill   caries  and   necruilis,  careful   examination  will   geuerally  devel 
lenderm^-4  upon  pressure,  as  the  periosteum  is  apt  to  h«*  .<iwoIWu 
inHanied.     If  in  .such  eases  the  lemperalure  i.s  ^ecordel^  every  fimr  hoi 
the  record  wiil  show  a  tyjMcal  septic  curve.     In  ca.'^cs  adendnj  wi 
necrosis,  pandysis  of  the  facial  nerve  may  he  present.    A  bony  set\w 
trum  sometimes  becomes  separated  and  may  be  reuioi*ei!  dirough 
meatus.     C.oldstein  reported  a  ease  in  which  the  entire  coddca  aas 
exfi>liiit<'tl. 

Pro^osis. — The  progno!ii.t  varies  with  the  foral  centre  of  thedi 
the  extent  of  the  necrosis,  and  the  presence  or  alisenee  of  inlrarrani 
involvement.  When  there  is  free  drainage  and  only  the  mucous 
brane  is  involved,  the  din-ase  Is  not  essi-iitiHlly  a  serious  one.  W 
exten.sive  necrosis  and  intraenitiiat  c-(jmplicattori.s  are  present,  the  daii^rr 
to  life  t.<i  imminent,  ("hronic  sepsis,  as  evidenced  by  a  yellow  [ML»iy  »Un 
and  an  increa-scfl  leukocytosis,  while  not  serious,  uiidermines  the  genenJ 
health  and  psnes  the  way  for  the  developmenl  of  other  st-rious  di(*u.«r>. 
Accortliiig  to  'J".  Mark  Hovell,  attacks  of  (mrlial  or  complete  nnnMi.v-ioti:^' 
nes.s,  resde.ssness,  and  feverishne.ss  are  alwaj-s  of  grave  im|)orl  t 
occurring  in  a  person  suffering  from  disease'  of  the  umstuid  process. 
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Treatment.— The  Iwal  m«3ical  trentment  of  chronic  mastoiditis  is 
the  ^a^le  as  that  given  for  t-hnmic  MJppuralive  otitis  media.  \Vhen  this 
has  l)cpn  tried  for  ii  ftnv  ^vccks  wiilioiit  effi*ctinj;  a  t-ure,  the  mastoid 
jiiilrutti  antl  rclU  and  iJie  middle  ear  may  be  ojM-iiwi.  The  olijwt  of 
thia  mode  of  treatment  is  to  (nj  estahiLsh  free  drnina^,  and  (A)  rcutove 
ihf  morbid  material,  uiul  eMlalilish  the  reaction  of  intlammation. 

Crnrral  Imiifuttunjr  for  fhe  Itutlical  A/fisfaiit  OjKratiim. — There  are 
practically  but  three  f^eneral  tj-pes  of  mastoid  opi-ration  now  praeti-<«d: 
one,  the  simple  niLl^loid  operation  for  a«.'Ute  iua.<ilf>idtlis,  wherein  only  the 
mastoid  antrum  and  cells  are  o|jened;  another,  the  radical  mastoid  opera- 
tion for  .subacute  and  chronic  mastoiditis,  \vheii-in  the  niastnid  antrum 
and  celts  and  the  middle  car  arc  thrown  into  one  lar(^  irr*>jjiilar  but  freely 
communicatin/j  canity;  the  other  the  ineatonni.stoid  ojHTKlion.  which  may 
sonieliuifs  be  userl  instead  of  the  rad!«il  operation.  The  indieu1ion^ 
for  the  raastoifl  operations  are  jn  general  those  phenomena  present  in  u 
persistent  otorrhea  which  do  not  yield  to  local  treatment  (including 
the  asscK'iated  nasal  and  throat  diseases)  or  which  do  not  yiel(]  to  opera- 
tions thrnii^h  the  external  audiiory  meatiLs.  The  more  specihc  indJea- 
tions  are  as  follows: 

1.  IVrsisient  tendernes  over  tlie  mastoid  process,  with  or  without 
copiou-s  ear  ili.scJiarpe. 

2.  E'ersistent  ear  i-jisfhnrge  and  pnl\i)i, 

'{.  Fistulous  opening  into  (lie  roof  or  postsuperior  wall  of  the  external 
auditor."  meatus. 

4.  Caries  of  the  attic,  us  shown  by  probing  or  by  Itone  dust  in  (he  ear 
washings. 

5.  Facial  pandysis. 

ti.  r^byrinlliine  involvement,  as  .shown  by  rn'stapnus.  diz^tiness, 
nausea,  stajg^erin^  put,  and  profound  deafness. 

7.  <  'hronie  ear  di.s<'harj;c  with  iiiiiral^'ic  |)iiin.s  over  tlie  ma-stoid  proce.s3. 

8.  Chronic  ear  (lis<-harj;e  and  scpticeniia. 

9.  Intracraninl  complications  and  a  history  nf  chronic  otorrhea. 
'ITiese  an<I  other  sipis  may  indicate  die  .<^me  ty[H'  of  inastcmi  operation. 

In  \-:ew  of  the  fad  that  life  insurance  companies  refuse  to  insure  perstms 
atTeeted  with  chronic  otorrhea,  the  otorrhea  alone  may  be  a  positive 
indication  for  the  rwJical  opct^tton. 
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CHAPTER    XLV 

PRINCIPLES  OF  THEATMENT  AND  tiENKRAL  CONSIDERATIONS 

IN  supfukatim;  otitis  MEI>IA 

TitERK  arc  four  cuTvlinfil  principles  to  be  considered  in  the  treal- 

mctit  of  suppurative  iiifliitiiiiiaCtaii.s  of  Clie  niiilclle  rar  untJ  inastuJd  cells, 
natricly:  (1)  VUe  pronioiJon  of  the  rcac-tion  of  in  Hani  mat  ion  to  aid  Nature 
in  cornbHtin;,'  Thi:  liust  of  invading  pHtliogeiiic  micr*H)ri^aiiisins;  (2)  the 
establishiiifiit  of  fnv  draina^fe  and  llie  rtxlm-linn  uf  pri-s.sure;  {3i  the 
rernnval  of  the  morbid  mutorial;  and  (4)  die  maintenance  of  asepsis 
while  repair  is  taking  place. 

1.  Promotion  of  the  R«actJon  of  TnAammntion. — As  shown  in  Chapter 
VI.  on  inlliirninatioii.  (lii.-  reactinti  of  iiitJtinnuatiun  is  a  iKMiefii^ent 
proceAH,  the  object  of  wliicb  \s  to  t-oniljat  the  infectious  niieroon{iui- 
isms.  H  is  a  threefoJd  process,  namely:  (o)  Increased  hyppremia, 
(b)  increased  nutrition,  and  {c)  increased  leukocytosis  in  the  affected 
tissues. 

The  innreased  h\'pereniia  floods  the  tis&ueis  with  nutrition  and  thus 
raises  their  resistance.  The  increased  migration  of  lenkix'jie-s  into  the 
tissues  provides  a  lighting  force  which  destroys  the  |Killiogenie  barteria 
and  disposes  of  the  dead  cells  of  the  (issues.  As  die  reaction  of  injlam- 
mation  is  usually  inaile(|nate  to  successfully  ami  tiuickly  dt^irov  the 
patliogenic  bacteria,  the  therapeutic  indiraitioiis  are  to  adopt  measures 
which  will  int-tt'sse  or  promote  this  reaction.  Various  modalities 
may  !«•  used  for  this  purpose,  some  of  which  are.  for  iinatomieal  and 
phy.tDologieal  reasons,  especially  well  adapted  to  llie  treatment  <if  die 
car.     (See  <_'h!ipter  VII.  also  Varrfiir  Thrrapy.  at  end  of  Chapter  X.) 

As  stated  in  Cliapler  VII,  heat,  irrigulton  with  alkaline  .sohitions, 
inei-sions,  lecchinp,  massage  operation.s,  and  radiant  energ}"  mav  be  used 
to  promote  the  reaction  of  infiannnation. 

Ilcjit  has  long  been  used  in  the  treatment  of  inflauiination.  Evcrv- 
one  has  observe*!  the  inen-iisol  n-dricss  nf  tin-  skin  under  its  influence. 
The  hyperemia  thus  pnxluct-d  increases  the  nutrition.  ai»d  it  is  now 
believiHJ  increa-ses  the  migration  of  leukocytes  into  the  lissues. 

There  are  dilFerenee-s  ir  heal,  as  there  are  differences  in  silk  and 
calico.  Heat  is  produced  by  a  wide  range  of  vibralion.s.  Some  wave- 
lengths of  wide  amplitude  and  slow  vibration  produce  heiii  of  sliglil 
penetrating  power.  Other  wave-lengths  of  short  amplitude  and  rapid 
vibration  produce  heal  of  high  [Hniel  rating  power.  The  shorter  the  wax**^ 
length  and  the  more  rapid  the  vibrations  the  higher  the  penetrating 
power.  Heat  from  ii  hol-waler  hag  or  low  candIi--power  incamlfxvtiC 
lamp  is  of  long  wave-lcugtb  and  slow  vibration,  and,  therefore,  of  slight 
(7S8) 
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penetratiiij;  power.  Hcni  from  a  500  pa.ndli.'-power  inc^indpscont  lamp 
is  of  short  wave-letifith  and  rapid  vibration,  and  is  consetjuendy  of  hijjh 
peni'lralinfj  |m)\v(t.  TIh'  tluTapciilic  value  of  hi-at  is  proportionate  to  its 
pmetraliii^'  power.  In  .selwting  the  modality  for  tlie  application  of  heat 
these  principles  should  l>e  borne  in  mind.  If  the  inflammation  Is  super- 
fieinl,  a  liot-\v«ter  bottle  or  h  low  candlivpowcr  (Hi  lo  100)  liinip  tnay  lie 
used,  though  a  higher  candle-power  lamp  will  produ^.-e  Iwlter  results  in 
a  shortPf  lime.  If  the  inflannnation  is  deep-sealed,  o  hi(,^  candle-powor 
incandeseent  lanip  (^lUO  to  500  candle-power)  or  an  arc  light  is  indicatwJ. 

lia/fiant  light  us  (jiven  by  the  Iriikixlcsrrnt  lamp  is  a  remedy  of  some 
value  in  .suppurative  otitis  niiijiii.  It  not  only  gives  olT  lical  of  higli 
penoiraling  power,  but  it  gives  off  rays  possessing  a  high  degree  of 
chemical  activity.  The  spectrum  of  Llie  Icukoilc-scenl  lamp  i.s  rich  in 
the  bluf  violet  ntys  which  ctFect  clieinical  changes  in  the  tis-sue^  exposed 
to  them.  Such  a  lamp  is,  therefore,  a  nuH-liunicol  device  furnishing 
two  powerful  thera|>eutic  agenU — namely,  heat  with  high  penetrating 
power,  and  blnc-violei  raj-s  of  chemJca!  activity.  In  the  opinion  of  the 
author,  however,  the  leiikodcseeiil  light  is  not  as  goo<]  or  jls  ijuick  a 
remedy  in  acute  suppurative  o(tti.s  media  as  incision  of  the  memUnina 
tynipani  and  leeching-  The  pnigrcw  of  the  di.sea-se  is  .so  nipid.  and  the 
5truc-turc»  of  audi  vital  pliysic)logieal  iiii|xjrtanc-e,  that  it  is  imperative 
that  immediate  improvement  Iw  obtained. 

Incisiot)  of  the  inflametl  tissue  Uus  long  been  a  therapeutic  measure 
of  acknowltiigcd  efficacy.  In  the  irentmcnt  of  acute  catarrhal  and  the 
pre-jK-rforalivc  .stage  of  suppunilivc  iililis  niwlia,  iiicisiuii  of  the  mem- 
braiia  lymparii  in  one  of  the  most  efficient  m<xles  of  Ireadiicnl.  The  good 
effects  following  such  an  inei.sron  are  not  altogether  due  to  the  increased 
hvix'remia  and  lenkw\io,st.s,  thougii  this  inlluctiee  i^  greater  than  i.s 
genemlly  U'licvcil.  In  adilition  to  the  increa>ied  n-aetion  of  infJamma- 
tion.  the  im-ision  e.HialiIi.she.s  free  dniinage,  relieve-s  the  pres.siire,  and 
favors  the  removal  of  the  morbid  niaterial. 

Incision  of  the  meinhraun  itftttjHtiii  i.s  an  alinast  ideal  therapeutic 
nieasiire  in  the  early  or  pre-[KTff)ni(ive  nlage  of  acute  .■iU|>[)unttive  otitis 
media,  though  it  i.s  of  little  value  in  the  later  stages  of  the  disease,  and 
in  the  rbronic  type.  l<iltle  can  l>e  done  by  promoting  (he  reaction  of 
inflammation  in  chronic  .suppurative  otitis  media.  In  such  cases  the 
estahlishnient  of  free  drainage  anil  the  total  ivmoval  oF  the  nn>rhtd 
material  should  he  accomplished.  In  acute  c;ise.s,  the  incision  of  the 
membrana  tympani  should  Ih-  long  and  curved,  or  A'-shapi-d,  to  permit 
tlie  -swretioiis  lo  How  through  it. 

Lfechimj  is  another  ohl  and  all  but  discarded  remedy  in  the  treatment 
of  acute  iiiHammation,  In  die  author's  tiands  it  has  proved  one  of  the 
most  sati.sfnctory  nielh<xls  of  combating  acute  catarrhal  and  suppurative 
otitis  niwlia.  It  i.s  l»e.st  to  apply  from  three  to  five  leeches  over  live  mastoid 
process  and  one  to  the  tragus  in  frtint  of  the  ear.  If  applied  in  the 
pre-fx-rforative  stage,  or  when  the  mastoid  is  swollen  and  lender,  or 
when  [>ain  is  present,  tlie  improvement  is  usually  prum}}t.  the  ciise  orieii 
proceeding  toward  rapid  resolution. 
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Ijocchinp  increases  the  hypL-remia  and  the  migration  of  l«il 
into  the  iiiHiLuitxl  tis.'iues,  mnl  thus  favun>  tlie  dcAlructiai)  of  tlic  palhc 
gcnic  Iwciuria  iiiid  the  n?]Hiir  of  the  iissurs. 

AHificial  leeching  is,  perhaps,  of  erjiial  value,  and  is  easier  of  applit 
tion.    The  skin  over  the  mastoid  proce--is  should  be  irM-isetl,  us  -tho* 
ill  Kig.  4t(S,  ilie  eiivular  knife  t«'ing  adjusted  \vi(h  u  .set  M-n-w  mi  its 
eut  the  desired  deplh.     When  the  incision  is  made  the  exhaust  put 
shoulil  be  applied,  as  ^hown  in  Fig.  -KM),  and  the  air  exhauf^ted  by  wmir 
the  liand  screw.    An  ounce  of  blocid  may  Uius  be  drawn  from  the 
Hamcd  tissues.    The  effot-t  of  (his  pro<'<ihire  is  to  ovrn'oine  tlie  ^-enc 
.stasis  and  edema,  ihu.s  e.stabli.shin^  u  more  rapid  arterial  How  of  bic 
through   llie  ti^ues.    'Hie   nutrition  of  the  tissues   is  mi.sed  and  the 
migration  of  leukoeyles  iiierca-setJ. 

.\fa»myf  is  of  tittle  value  in  promoting  the  reaction  of  intlammation 
otitis  mwlia.    In  tulial  catarrh,  however,  external  me*'Iianical  \"ibr 
massage  under  the  angle  of  tlie  jaw  over  tJie  course  of  the  Ku.si 
tube  will  often  quiekly  relieve  the  edematous  obstruction  to  this  tube. 

I'atviite  thfrrxipif  in  .suppurative  proees.ses  of  the  ear,  in  the  alisenc 
of  urgent  indicalioiw  for  oponttivc  interference,  is  worthy  of  trial,  iw 
slated  ai,  tlie  t-lose  of  (^liapter  X. 

2.  £st«blistiiii£  rr««  Dr^nag«.— ^'J''he  5e>eond  principle  of  treutmeDt. 
establishment  of  free  draimige.  is  a  very  important  part  of  the  treatmei 
of  suppurative  otitLH  media.     If  free  drainage  is  maintaine<l,   prrMt 
necrosis  is  not  apt  Co  occur;  indeed,  if  pre.sent,  it  may  disapjK'ar. 

In  the  early  siJigr  of  aeiile  otitis  meilia  free  drainage  may  lie  establishni 
by  incising  the  membraiia  tympani,  the  Ku.stacliian  tulnr  being,  fur  tfar 
time,  tnadetjunte  to  curry  away  ilie  excess  of  secretions.  A  free  iucision 
of  the  meinbrana  tympani  atfonis  an  actre-s.sory  outlet  for  the  secrrtiooi*. 
and.  in  addition,  it  promotes  the  reaction  of  intlammation  and  n-lieiv 
the  pre.s.sure  and  attending  necrasis. 

If  the  ol>.sini(-tion  is  in  the  aditus  ad  antrum,  incision  of  the  membramj 
t,\7npani  may  fail  to  e-slaiilish  free  ilraitiagi'.  in  which  case  it  may  l< 
nec-essary  to  ijerform  a  inu^totd  operation.  In  .some  ca>es  vi  chr 
otorrhea,  the  ob-struction  Ls  due  to  tlie  head.s  of  the  malleus  and  vt 
together  will]  the  ligamentoas  bands  and  ad\'eaticIous  dcHirieial  tis>ii 
resulting  from  the  inflammatory  pro<x-.<w.  In  such  case-s  the  rewnviil 
the  malleus  and  incus  establish  free  draiiuigi*,  Heath  claims  lli 
the  KuslKchian  lube  is  usually  adeijuate  to  drain  die  tympanic  ca^ilJ■. 
even  wheji  diseased,  hut  iliat  it  Is  inadetpiate  to  also  drain  the  diseasid 
mastoid  antrum  and  cells.  He  therefore  retrommends  llmt  the  srerrtioit 
from  the  antrum  and  mastoid  cells  be  diverted  from  the  aditu.<i  ad  antnin 
to  (he  external  auditory  meatus,  as  described  in  the  raeatoma^iii 
operation. 

8.  Removal  of  Morbid  Material.— Whatever  method   of  treatment 
adopted,  eyviu'st  ellort  >hoii!r]  be  made  to  remove  all  obstruction  to  ll 
flow  of  seeretiuas  fruni  the  lyni|Minic  ca%'ily.    In  infants  and  children  tU 
removal  uf  the  adenoids  may  accompli.sh   tlie  purpose  by   unblockir 
the  Kustachiaa  tubes.     'X'he  removal  of  aural  pol_\*pi  or  granub^f 
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may  temporarily  establi.sb  drainage.  iDctsion  of  the  ni<'nil>ranu  tympani, 
Iwi-hiii);.  lift  irrijjations,  rlry  lu-at.  etc.,  may  act  favoniJily.  Imi  in  mativ 
ca-ses  it  wiil  Ik.-  ticcrxsary  to  rusurt  to  a  ina.stiml  o[>i.'niiit»ii.  In  .simple 
ca,ses  the  itH^rtm]  mnterial  consists  of  tJie  punilenl  setTftions,  which  are 
suc<'e.ssfn!Iy  reniovetl  by  dniinaj^.  In  the  more  coniplinitiil  cases,  in 
which  ftratmlations  and  netnxseil  Uuie  art*  pre»t;]it,  an  operulion  may  be 
re"]itin?<l  to  accomplish  the  result. 

To  rrmon:  the  yraitidaiitms,  it  may  he  nect^ssary  In  enlarge  the  perfora- 
tion in  the  drumhead  hy  radiating  incUions.  Tlirougb  (his  c^niii{r 
the  griiniilatioii.s  win  \rt-  .still  rnrlhri"  examined  and  remove*],  either 
witli  a  Minre  (Fig.  419)  or  with  a  small  ^pcmn  eurette.  LocxU  anrxlhrgia 
may  !«■  itiducwl  with  cocaine  (10  to  20  per  cent.),  or  with  the  following 
mixture: 


^.  -  CocBiiie  crVMlals. 

Menthol  OTMAla 

Uii  br  rubbinc  in  n  inuttar,  mttA  a  syrupy  fluiil  •■  ri>nn«l. 


U    SJ-M. 


Tlie  alwvc  solution,  when  droppeti  into  the  meatus,  will  produce  Icx-ul 
aneslhesin  when  cocaine  falU  to  do  so. 

If  ihe  f^Kirurikm  u  in  thf  wlitu.f,  (he  problem  becomes  at  om-o  more 
difficult  and  .serious.     It  is  proelically  tinpossihlt*  to  reach  the  omal 


I'l.. 


Shovlnc  tlw  rtnornl  <■(  an  MlnU  polyp  which  pnttivtii  inin  ibn  meaUW  tkrcxuh  a  p*rforntian  in 

U'o  ineiDbrnna  lympotu. 

tfirough  tlic  external  auditory  meatuK  without  resorting  to  a  ma.stoid 
operniion.  Sometimes,  if  the  uialleua  and  mvun  are  removed,  the  olxsiruc- 
tion  will  gradually  disjippear  without  the  m!i,stoi<J  operation.  'J'be 
advantage  to  be  gained  by  the  operation  i.s  that  the  disintegration  which 
ocr-urs  with  such  nipidity  under  retention  pressure  is  checked  before 
serioas  and  ex(i*ndwi  desfrucfioii  of  ihe  tissue  takes  place,  and  the  danger 
of  meningeal  and  cranial  involvement  is  tliercby  reduce*!  to  the  mininmm. 
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If  the  pain  is  as.<)ociatrd  wiih  bulging  aud  rrdnenn  of  the  ptut^uprrior 
wall  of  llic  niwittis  lu-ar  the  ilruniheatj.  ilie  inditrations  for  iiiiiiiMliate 
operation  iire  iiiijx-pative.  If  the  buljjiiig  ami  rdliii-Hs  arr  not  |»rt->rui, 
other  treatment  may  Ir-  tried.  In  ths  i]if»ntimc,  chise  olisenalion  of 
(he  case  should  Ix'  inaintaiiieU.  A  rapid  rise  in  temperature,  »-iih  ehilU 
or  chilliiu^-ss  and  profuse  sweatiii^f.  strongly  iitdii-ate  septic  ptit.'dMiii)^ 
pas.sililv  fmm  sinus  tbi\>mlK»si?, 

4.  Blaintaiuing  ABepsu.— Having  pntinolcd  tlie  reactioD  of  inflafflna- 
tioii,  ejitnhlishixl  free  drainage,  removed  the  pressure  and  the  morbid 
material  from  llie  diseased  car  or  mastoid  eells.  there  rcmnirw  Uit  liiil« 
to  do  to  niaititaiii  the  part:^  .siirj;indly  clean.  IxKvse  pm/.e  drt•^sin^ 
applied  to  llie  Huditury  meatus  or  to  the  nia.stoid  wound  is  all  iliiit  is 
necessary  for  this  purpose.  Extraneous  infection  xa  thus  prt';cntcd 
while  the  reirarative  process  is  in  progress. 


TREATMENT  OF  CHRONIC  SUPPURATIVE  OTITIS  MEDIA  AND 

MASTOIDITIS 

ITie  consideration  of  this  subject  will  not  he  dinded  into  tnciliful 
hihI  surgical  (naitnienl,  «.s  \s  ii-sually  done,  but  will  \tv  coivsidered  aci-onl- 
ilig  to  the  ffTe^ujul'iamv  of  the  type  and  location  uf  the  murhrti  prvfr*". 

Suppuraiioii  ufthe  atrium  (lower  chamber  of  tlie  middle  ear),  perhaps, 
does  not  exist  alone,  there  beinp  usually  associated  with  i(  the  sntiie  upe 
of  inflaiiiniation  in  the  attic,  aiitnim,  ami  nuistoid  cdls.  The  f(K-al  tTunr 
of  the  profess  may,  however,  Ik*  liK-ale*!  in  the  atrium.  aiMJ  tiic  case  may 
be  successfully  treated  via  l)ie  auditory  uieatus. 

7'/t-f  drtf  gauze  freatment  (*•.  g.,  a  strip  of  sterile  ^uzc  looselv  pockol 
ii]  Uie  [neatus)  should  l>e  faitlifiilly  pnu-lisetl  for  several  weeka.  In 
chronic  cases  the  perforation  in  the  drumhead  U  usually  «|uite  Urge, 
sometimes  involving  the  entire  membrane,  ^^'hen  .such  is  the  ca-se,  it  is 
not  necc-ssary  to  enlar/re  (he  perforation  or  incise  (he  druuihea<l.  Tbr 
^u/e  wick  should  be  iniriMJuit^l  into  the  cavity  of  the  mtd^lle  ear.  and 
the  meatus  loosely  packed.  It  is  usually  suffiuieni  to  apply  the  j^uuxe 
every  altcrnafc  day.  although  it  may  l>e  necessary  to  do  it  oftener. 

Alcohol  TreAtmeat. — This  treatment  should  )>e  preceded  by  a  thomu^ 
cleaiisinjj  of  the  secretions  from  the  meatus  with  colton-wonnd  applicator* 
and  iullating  the  mi<ldle  ear. 

The  alcohol  -should  vary  in  strength  (25  to  tt.")  per  cent.)  aci-onlinj;  to 
the  pain  pniductn!  by  its  i«tnHkii*fioii,  and  should  lie  left  in  the  middlr 
ear  for  from  five  to  twenty  minutes,  the  patient  inclining  tlie  heiwl  lu  oor 
side.  Some  ca.ses  tolerate  the  9.5  per  cent,  solution  from  the  start.  whii»- 
otiiers  wilt  complain  of  pain  if  a  greater  strength  than  2o  per  cent,  i^ 
ii.'fed.  In  such  cases,  begin  with  the  weaker  solution,  and  then  irwtil 
a  -stronger  until  the  full  strength  solutions  are  H.'<ed. 

In  the  interims  Ix-tween  treatmenLs  the  car  may  he  left  without  ^^ctial 
protei-tion  oilier  than  a  loose  piece  of  .sterile  gauze  in  the  exirriial  mcaliu. 
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indicate*!. 

Stmif  writers  aJvoc-ate  the  adfltttoti  or  buric  aeid  to  tliu  alculml,  while 
others  use  an  etherio^ilfohol  .solution  of  iodoform. 

.'VJcohoi  acts  as  a  hy^oscopic  agent,  which  depletes  the  etlemnloiLt 
ujembrane  and  ^aniilation  tissue.  It  i^  an  aiitJM-plic  und  ustnii^reiil, 
and  e\c-ite.s  (he  n-action  of  inHiinniiation. 

Tba  Cotapound  Tincture  ol  Benzoia. — Duriiij:;  the  last  ten  ;,Tars  the 
author  has  used  the  compound  tinclnre  of  Ix-nzoin  in  nearly  every  ease  of 
olorrlu'a  trealwJ,  with  ^'real  .sati.sfai'li<)ii.  Its  effittiey  i.s  ill  part  due  to  (he 
alcohol  in  its  <:-oiii position,  but  not  altogether.  It  in  niorc  s^xithiiij;  than 
plain  alcohol,  more  antiseptic,  and  more  healing.  It  has  proved  to  l>e  of 
»[)eeial  value  in  tliose  cases  in  wliich  the  fetid  odor  is  present.  'I'his 
speedily  disappears  and  she  other  features  of  the  case  also  improve. 

'I'he  eonipoiiud  linc-ture  of  benzoin  shouki  lie  tlroppei]  Inlo  the  meatus. 
the  head  l>eing  inclined  lo^^artl  tlie  opfxisile  side.  After  such  a  treatment, 
if  the  discharge  is  not  loo  profuw.  the  gauze  may  lie  allowed  to  remain 
in  the  ear  and  nieatujs  for  two  or  three  days  without  developing  fetor. 

'ITie  middle  ear  shouhl  Iw  previously  cleansed  ns  descrilwd  abo\'e,  hut 
after  a  few  applications  of  Uie  renie<ly  it  may  be  iibaiidoned,  as  the 
discharge  often  rapidly  decreases  until  there  is  scarcely  a  drop  on  the 
gauze  when  rcniov<-d. 

It  Is  not  to  be  inferred  from  what  has  V>een  said  that  the  otorrhea  will 
not  return  aficr  the  iliscontiniiance  of  the  tienzoin.  for  it  is  very  apt  lu  lio 
so  iti  most  (".ises,  no  matter  what  form  of  lix-al  treatment  is  pursuei], 

frrigation.—  The  k«*  of  tlw  it/rimfr  is  not  in<tlc«to<!,  ils  it  i.s  in  ariile 
ca.ses.  It  may  Ih*  nseij  to  onlvantage,  however,  when  diere  is  a  consider- 
able accumulation  of  desiccated  or  tenacious  nincus  ami  pus  in  die 
tilrhim  ()f  the  middle  Mir.  The  forfO  of  tlie  stn'aiii  hMtsctih  and  propels 
tlie  seci-etioiis  from  the  middle  ear,  and  thus  prepares  the  ti.>^f^ue.•*  for 
treatment  by  other  methods.  Sterile  water  or  normal  salt  .sohition 
should  l>e  used  as  hot  as  iim  lie  comfortably  Ijonie  by  the  patient,  one- 
half  i^iillon  IxMnt  the  coiTcct  amount  for  each  treatment. 

Boric  Acid  Powder  Treatnient.— Thi-s  uietbod  of  treatment  it  of  less 
value  in  chronic  than  in  acute  int^aminations  of  the  middle  ear.  If  the 
di-schargp  is  profu.si',  it  may  be  u.se<l,  ahlion^h  other  mea-sures  alfnrd 
more  relief.  If  u.sed,  tlie  powder  ."should  !»•  l>lowii,  not  [xtured,  into  the 
meatus. 

Cnmphn-fKcni  has  recently  U-eii  highly  nfoitunended  by  Hotz  and 
others  in  otwtinate  otorrhea  in  which  other  methods  of  treatment  had 
failed.  Hotz  re|H)rts  .several  eases  in  which  the  remedy  seemetl  to 
give  speedy  and  satisfactory  relief.  He  injcet.s  it  into  the  middle  car 
Uiron^jh  the  Knstju'hinn  lulu'  by  mean.s  of  the  Welier-ljel  catheter. 
Further  ohsenations  along  this  line  are  needed,  however,  before  the 
real  value  of  this  runedy  can  be  estimated. 
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TKEATMENT  OF  SUPPURATION  mVOLVING  THE  ATEIUH 

AND  ATTIC 

Under  this  caption  are  inchided  lho«r  caiMw  in  wliit'h  die  ailit"  is  chif 
involved,  and  in  which  ihis  «.•«•  lUre  forms  the  chief  source  of  annovi 
and  Hanjicr.     'I'lie  consitf  era  linn  of  the  Ix-.sl  nii.'(hfitls  oi  trf»lmciil  M 
therefore  hinge  upon  the  structure  and  arrangviuviil  of  ilie  jwru 
posinj*  the  attic. 

Thtr  point  t>f  chief  interest  is  the  loner  boundarj'  or  floor  of  the  at 
naniciv,  the  heads  of  liie  inHlleus  and  incus,  and  (he  li^mrnbt  artd 
ventitiou^  lihnuLs  hands  uniting  them  lu  die  wull.s  i»f  tlie  tv'rn|sintii 
Another  point  of  cHriical  interest  js  ShnipneH's  nieinhrane.  or  tlw  uic 
hrana  Hacei<la.    IVrforatlon  of  tliis  niemhrune  aiforda  one  of  the  nm 
ohvions  sipns  of  attic  suppiirnlioii.     Irrijjatioii  of  the  attic  may  Ik? 
complished  «nlh  n  curved  cannula  inserted  through  the  perforation 
.Shi-a[>nfll'.s  tneniliraue,  and  tcMtd  mtijiealion  and  cxph>ralioas  majT 
ciirrieil  on  through  it. 

'J'he  floor  of  ihe  attic  is  of  in)[M>rlance  hecause,  whereas  tii  health  it 
aifords  ample  drainiige  for  the  ^ecTetion5,  it  i»  oftentimes  inade<|iwir 
in  ehronif  otorrfiea.    The  iiuidetiuacv  niav  Ik*  due  to  the  excessive  and 
heavy  .se*Telion.s.  or  to  a  more  or  les.s  complete  obstruction  bv  the  advfi 
titious  Jihrous  tissue  of  the  spaces  in  the  floor  of  the  attic.      ICither  > 
lion  will  cau.se  the  secretions  to  remain  in  the  attic,  which  inav  give 
ti>  serious  palliokigica!  changes,  as  necrosis  and  scpticejiiia. 

While  th<'  principles  of  ireatment  rentain  the  same,   the  motive 
treatniftit  increases  tenfohl. 

Fret'  drainfige  Is  imperative  and  shouK]  be  establishc<l  by  suiprtl 
ititcrfen'tK-e.  This  may  l>e  facilitated  hv  enlnrping  the  p«.Tforution  in 
t^hnipiifU's  meinhnine  f>y  an  incision  e:^lending  anteriorly  and  pt*- 
teriorly.  The  treatment  sihould  l»e  addressed  not  alone  to  the 
but  to  the  atrium  also.  In  niher  worda.  the  treatment  dc^nbei)  in 
precwh'ng  section  should  be  used,  and  in  addition  thereto  the  followir 
measures  should  lie  instituted: 

Tlic  attic  should  Iw  kept  as  free  of  s(vn'tion.s  as  possible  by  appl»it 
suction  to  the  external  auditory  meatus  with  Siegle's  otosn^  or  l)r 
stanche's  nirefaeteur.   The  space.s  of  the  attic  should  be  irrigated  thnnif 
the  perforatinn  in  Shrapnell's  memhraite,  and  a  2  to  4  jxt  cent,  solutir 
of  tlie  nitrate  of  silver  applied  with   delicate  cotton-woumi  applieai* 
Should    thc-se   measures   fail,  the  radical   mastoid    operation   may  I*" 
perfonueil,  special  (are  being  taken  to  remove  Ihe  exicnml  n-all  (if 
attic  (roof  of  the  meatus  near  the  drumhead }.    By  so  doing  the  attic  1^ 
fully  exjwscd  in  the  after-treatment. 
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MicRniJmiAXisMs  arc  ilic  exciiing  causrs  of  mWiIle-esir  and  intra- 
cranial [ivD^ciiif  prtM'esscs.  Various  oripinisms  aiv  active,  dilicr  aloiie 
or  in  combination,  no  sfK-cial  one  being  cliaraclerislic  of  these  processes. 

The/rer  coiumunlvatwu  liHwwn  the  rpipharj'iLX  and  the  middle  car, 
and  die  p«rfui-ate<l  drumheud  iiiakt.-:^  infection eaity  if  the  local  conditions 
are  favorable.  Sueh  a.  eonilltioii  presents  itself  during  tlie  ronrse  of 
one  of  the  exaiitheuialous  fevers  when  the  vitality  is  lowered.  Patho- 
loj;ical  ehanyc-s  occur  in  iIh-  niiico.sii,  microorpanisins  continue  to  flourish, 
u[id  the  -suppurative  priK'e^is  is  eslablishai.  The  cilia  whieli  normally 
pHftially  cover  the  tympanic  mucosa  are  destroyed,  or  their  vitahty  is  so 
impaired  thai,  their  propelling  rnnclioii  is  no  loiifrfr  adc^iimlc  to  drive 
the  MXTctioiis  toward  tlie  Kiistacliian  <mtlet.  Afc-uniiiluti(Hi,  dei-onipo 
aiiion,  and  irritation  follow.  The  mucosa  breaks  down,  the  penoNtetmi 
covering  the  bone  loses  its  vitality  and  dlsinte^ales,  and  the  hone 
depending  upon  il  for  nntrilion  Imoines  carious.  The  arteries  in  (he 
mucosa  be»-oiiie  ihrondjoseii,  nn<i  the  artt-rial  supply  is  thus  cut  off 
from  the  nii-iiibrane  ami  petiosteiun  as  mpII  a.s  from  the  lione.  'I'hiis. 
the  process  of  di.siniegration  proceeds  with  greater  or  le-ss  activity,  often- 
times without  scrioiLs  symptoms  being  present.  The  brain  inny  be 
exposetl  by  the  caries  of  the  (egmen  lynipuni  and  aiitri,  or  through 
various  other  channels  of  conminnication. 

Il  hius  been  said  that  about  two  years  of  chmnie  suppuration  usually 
prtceile.s  bone  netrosis  in  the  mkldlc  car  and  its  a<-ce.ssory  cavities.  This 
should  be  taken  onlv  as  an  approxiniHic  cstitnale.  a.s  ihc  time  varies  with 
the  tyt>c  of  the  infer  lion,  and  uitli  the  obstruction  uttered  to  the  discharge 
of  the  niorbjfi  .secretions.  If  the  flow  from  the  mastoid  cells  and  antrum 
is  free  and  unobstnir-tcil,  the  proee.ss  may  wjfilinue  for  year."*  withnut 
Iwny  necrosis.  If.  on  tlie  other  hand,  marked  obstruction  occurs  early 
in  the  iuppuralivp  process,  lione  necrosis  may  take  place  before 
ijie  two  ynirs  have  elapsc«l.  This  is  often  the  case  in  acute  primary 
mastoid  iris. 

It  is  of  great  im[}nrt»nce  in  e.stimating  the  gravity  of  a  suppurative 
proce.<w  ill  the  tympanum  to  *leterniinc  dclinitcly  the  predominant  char- 
acter of  the  iriicrofiir  iiifn-llon  present.  To  this  end  cultures  and 
microscopic  e.\ami nations  should  w  made.  \Miile  but  few  physicians 
are  preparc-I  lo  make  either  the  cultures  or  inicposcopic  examinations, 
nearly  all  know  where  they  can  secure  culture  tubes  and  have  such 
examinations  made.  T^c  attending  surgeon  should  smear  the  secre- 
tion from  the  ear  on  the  contents  of  the  culture  tube  and  xend  it  tu  a 
pathologist. 

(795) 
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A  few  pla<TS  where  the  ahmrr  examinations  mav  he  rnnde  *rc: 

(a)  'Vhe  Health  Btwrd  of  ihe  phv.sidaii's  owii  city  ur  some  net} 
ing  cit}-, 

(6)  A  nelnlilioriii^  physician. 

(c)  The  nta»rest  medical  coll^,  or  the  ont  from  which  the  pbrsidi 
graduated.  _ 

{d}  A  |)atholupfal  lalwratun'  eftahlislied  for  the  purjHisc  of  acram- 
modatinf;  those  in  iic'c<l  of  stich  work. 

The  exjicnse  of  such  an  examination  is  sDiall,  and  the  infunnation 
obtain^]  inav  he  ttf  inosrlmahh*  vnhic  to  the  patient.  ^ 

Jolin   Kutike  ha.s  reported  the  ri.-;iuU.s  of  liis  olxsen-ations  as  to  ih^l 
"  Bat-teriolog;-  of  Otitis  Meilia."  and  his  worlc  svcins  so  conclusive  and 
siigKt^tive  (Imi  iin  epitome  of  it  is  herfwiih  >iiveti: 

T\n'-  following  cx>nclusioii9  are  based  on  a  study  of  Uie  lllentuirnf 
Oliti.t  media  and  hU  oh.-^ei^'ations : 

1.  There  is  no  speciiir  orijanism  of  otitis  nieilia. 

2.  Acute  otitis  iiieilia  is  not  invariably  mimomicrolnc,  fts  is 
rootily  Iielrl,     'I'lie  ])uihot,'euic  organism  present  may   he  of  a 
variety,  but  with  it  are  rre<piently  found  a  varj'ing  minilicr  of  aiMKii 
bacteria,  which  may  or  may  not  be  influential  in  determining  the  outrooic' 
of  the  i-a-se. 

3.  The  organisms  commonly  found,  in  the  order  of  frtHpieiKT.  arr: 
The  pneumofocinis,  streplixtxfus,  pyoj;(Miic  stapliylutTxt-i  [albiis  and 
aureus),  and  llie  l»aiilliis  of  Krie«Jlnnder.  He  is  strongly  in<-Iinnl  toi^atd 
the  belief  in  a  definite  grippal  oliiw.  primarily  due  to  ihe  inHiit-n»i  ttari- 
lus,  which,  however,  becomes  quickly  associated  with,  or  replac«J  in^ 
other  organisnis. 

4.  The  Bacillus  diphlherifp  is  more  rommonly  present  in  otorriidij 
than  is  usually  lK-lievtil;  it  may  l»e  [a)  the  initial  inferlin^  u^nt,  or'M' 
it  may  enter  with  the  streptococcus  or  pneunio<'oecus.  or  (r)  it  may  ht  ■ 
aeeoiulary  infection  triirrieil  to  the  alreuily  infect«l  ear  l>y  the  fingmolj 
the  patient,  or  otherwist',  as  held  by  liiibinskl. 

5.  It  is  rea-sonaUle  to  lielicve,  as  Kunke'.s  obser^-ations  show,  thut  3 
per.^sts  for  a  vaiyiiii;;  perio<l  of  lime  in  Ihe  discharges,  and  may  roneli- 
tutc  a  centre  of  danfjer.  just  as  has  been  thnrmighlv  establish^xl  conirm- 
ing  it.s  proloiijjed  re^ilh•uce  in  the  nasal  cavities.  phan."n.x,  etc.  Itji 
frec[Uenl  as<<ociali(>n  with  the  Bacillus  pscutlo<liphthert»-  has  herr  the 
same  signilicance  as  elsewhere,  a  factor  uol  a.s  yet  fully  cN'tcmuncd, 

U,  The  strept»x->Hral  ii  fections  are  more  grave  and  persist  lon^ 
than  pure  pneumocor-cal  i.ifeclions.  but  both  are  usuhIIt  supplantnl  bj 
the  stapbyloctKTal  siMUier  or  later. 

7.  Tnerc  is  a  Inie  pnemnobacillan*  otitift,  Uftiiatly  acute  ami  quWJy 
converted  into  a  mixed  inlection.  The  pravily  of  the  process  depends 
almtKit  exclusively  upon  the  character  of  the  mixe«l  or  -sccondaty  infection. 

8.  Chrome  suppiirative  otitis  nuxlia  in  practically  always  a  seqiKDct 
of  the  acute. 

1).  Like  the  acute,  it  posses-ses  no  specific  af;^;anUina. 
10.  Unlike  the  acute,  it  in  almost  always  polyniicrobic. 
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11.  Its  polymicrobic  i-haracler  may  be  evinced  in  any  of  three  ways: 
(a)  A  mued  infection  of  pathogenic  or|^aiiUms;  {b)  one  or  more  recog- 
nized pathogenic  organisms  (usually  pyc^nic  staphyloeorci),  w-iUi 
one  or  more  bacteria  usually  regarded  as  saprophyles;  (c)  the  usual 
pyogenic  and  pathogenic  bacteria  are  absent,  and  the  discharges  are 
maintained  through  the  activity  uf  urganii>ma  tliat  commonly  lead  a 
sapropliytic  existence. 

12.  Wtiile  anaiTobic  organbms  may  play  an  imparlant  part  in  the 
pathogenesis  of  chronic  .suppurative  otitis  media,  Fuiike's  observations 
have  not  eslublished  their  almost  ei>nstant  presence,  as  mainlained  by 
Uist. 

13.  The  fetor  met  in  the  ca.se.s  reported  here  can  be  explained  by 
tbe  presence  of  Bacillus  pyogenes  firtidus  wiihoiit  anaerobic  organisms. 

14.  All  clinical  and  collated  bacteriological  data  in<limte  that  otitic 
inflammations  present  dttferetvt  biu-teriologirftl  findings  in  different 
Iwalities.  According  to  Mocw,  during  tlu'  influenza  epidemic  of  IWD 
in  Vienna,  the  otitic  coniplii-ations  uere  due  to  the  pneiiniwoccus 
I Weichselbaum)  and  to  the  streptoeoecus  in  Strasburg,  Griefswidd, 
and  Bonn  (llit)l)ert). 

15.  Ileports  gathered  from  literatUTC  establish  the  existent^  of  a 
primaiT  tuberculous  otitis,  but  all  obsencrs  are  of  one  mind  a.s  to  the 
alinoiil  utter  impossibility  of  ihe  routine  deoionsi ration  of  (he  bacillus  in 
discharge. 

10.  For  the  demonstration  of  the  tubercle  bacillus  in  suspected 
cases,  Funke  recommends  an  examination  of  tissue  obtained  In-  the 
curette. 

Middle-ear  Suppuration.-  MicioBcopic  Examin&tion  of  One  Hundred 
OftMs,  Tith  Specl&l  Reference  to  the  Presence  of  Tubercle  BacUli  and  Acid- 
Eut  Bacilli.-  Wyatl  Wingrave'  gives  llie  folio"  iug  imaly^s:  Special  care 
was  taken  in  obtaining  the  discharge.  ('arl»oI-fuchsin  was  used  in 
stuiuiug,  with  methylene  blue  as  a  counterstaia: 

SquinoucaBd  piwc«ll«  t>rc*fnlh«>tf<*riri -" 

Pmnhmc  ■      •  ^ 

SqucmoiM  aloa* *^ 

Bactkria. 

Slnphylopocci 

DijiltH'ijoi'i  

Slfrplocml'i  ' 

l^i-itli»  prct*!*  %'ulwiri> * 

WUhwch'.'IUi  IrLriMniDUa   ....  

HaHlliw  foli     .      , -_ 

. jw 

I  Hill  I  >roi  -I'l  ........--■■''■ 

nNi<illi»  nuUili-  

AnprnrilJiw  i'"c« I 

I-rpuilhrW  ..•■••- 

Diphthnrio  iKMrn-ljofitttt')        ....  

YflMl    .  .  

>4ouf.  IjirynKiil,.  Uliiii,.  •«>]  <K<il..  M»n-li.  1W13. 
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(traHle  and  others,  .some  years  n^o,  called  attention  to  the  odor  i 
ing  chnMiic  otorrhea,  clBimin^  its  pr^setice  or  absciK-e  wiis  thr  "i 
seiisilive  mterion  of  thu  effifaey  of  tlie  Irealjueni." 

•So  loiijf  as  the  pus  of  the  otorrhea  snielU  fi-lid,  llie  trTOiiiient  nf 
ployed  has  exerted  no  curative  intiuence  on  the  disease;  aini,  eonvrtsdr^j 
"the  tirst  sif^  from  any  trealmeni  uf  euralive  inUueucr  is  its  effecjH 
npnn  the  odor  of  the  ilisehar^s  "  ((Iraillr).  T 

Miiccwtn  says;  "The  viruh-nc-e  of  a  disL-liarpe  (^iinut  be  mmsimd  t^ 
its  udor.     Ncarlv  (xjorle.-w  otorrhea  may  r«»nt«in  pathoj;enic  inicroroni ' 
and  some  of  the  most  Keriuu»  iiitracTHiiial  iiiflaiunialory  t&sions  cnut 
in  the  presence  of  odorless  otitis  meilia.    It  is  well,  therefore,  id 
mating  tlie  (gravity  of  an  otorrhea  Ihal  pus  from  the  niiddh'  c»r 
be  stained  and  examined  niicrascopieally  and  hy  eiiltivatioiKs." 

lie  .v-tiite-*.  further,  that  inlrrtcraniiil  (Tomplicnlion.s  often  ariv  in  tin 
conrsi!  of  felid  otorrhea,  hut  tfuit  the  piidn^gciiic  k*'^"!   '*  not  ihc 
cansin^  the  udor,  it  usually  being  a  t)uii-[>athogenic  luicr^iorgBtiiMa. 

'Ifiese  views,  while  lliey  seem   In  lie  diiitnetrimltv  op]Mk>ed  to 
other,  are  really  not  so  opposite  as  they  appear.    'J'he  first  is  failur 
in  that  it  leads  in  the  itiferenee  lliat  with  the  disappeaninee  of  thewlii 
the  [witiwit's  eunditii>n  heeoines  safe;  whereaji,  the  se(x>n<l  view  tell'' 
the  ahst-nee  of  fetor  is  no  erilerion  as  to  the  noi»-virulciice  of  Uie  infr«li<iitj 
tiradle's  views  lead,  by  itiferenee,  lo  the  anK^Il>ioll  thai  al)senee  of  frlc 
is  a  guide  to  the  uiildnevs  uf  the  infection;  wlierea:*,  Maee«'en  wys 
absence  of  fetor  gives  no  inforuiaiiou  whatever  n.s  to  the  virulmre 
the  iiiff^'ctioii.     He  guf^i  still  farther  and  suys  some  of  the  mostvinilc 
intracmiiial    itifeL^tioiis    have    uccurred    in    connection    with    ode 
otorrhea. 

The  author  is  inclined  lo  agree  with  Macewen  on  this  point,  althon^ 
he  readily  admiLs  Cinulle's  major  proposition,  that  the  disap)>oarAtKf  u'^ 
the  odor  under  (he  syringe,  etc.,  usiudly  herald.s  un  iniprovtil  drntita^ 
and  ventilation.    The  iniprovenieut,  however,  is  ni»t  due  to  the  remmi 
of  the  odor  or  the  germs  proihteing  it,  but  to  die  removal  of  the  saf 
phytic  baeteria  and  the  eslab]i>hiuent  uf  fn.*  drainage  bv  tlie  renunai  _ 
the  desiccated  secretions.     The  disappearance  of  the  ounr  is  inriilmtal, 
and  signifies  that  other  and  more  nrulent  urpiui.sm!>  may  have  hrm' 
removed  ulso. 

When  the  true  nature  of  chronic  otorrhea  is  explained  to  patienii 
many  of  them  rejily  that  they  have  had  the  discharge  off  and  on  for : 
3*ears  with  no  untowani  result,  and  that  ihey  do  not  fear  serioius  i-umpfl 
cations  in  tlie  future.     They  e,\pres?i  a  IK-Iief  liiut  i>  oftcji  too  jmnalwrf 
among  physicians,  namely,  that  chronicity  of  otorrhea  is  a  gttarantrv  ■ 
it*  iiuiiK-ent  nature.    The  proee.ss  of  disintcgriition  has  been  eoing 
and  may  wjtitiniie  to  do  so  as  haig  as  the  otiMrhoa  la-st.%.     Freji 
vasicHis  of  germs,  or  ihe  eiicrtKiehiiient  upon  a  new  area,  or  a  lowf     _ 
vitality  of  the  palieut,  may  give  rise  to  smiden  and  alannitig  bymptoou. 

It  may  Iw  said  that  the  more  chronic  the  oiorrhta  the  yreatt-r  the  tianga^ 
of  hitrarratiial  in  othir  pxleiitiion  of  the  infrctive  procesn,  ■ 

Acute  primary  otitis  media  suppurativa  mrcljr  extendi  lo  the  bniin  or 
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meninges,  as  llie  process  tloes  not  roiitimie  lonjj  moiiji^h  to  break  down 
the  mucous  iiiejiil>raiie.  Iione.  and  other  tissues  enveloping  it. 

Ill  iiifmits  this  protection  U  not  sn  complete,  as  the  various  parts  of 
the  temporal  iHine  are  tmt  yet  iiiiitcil  l>_v  os.silicMli(ni.  Tin.-  va.seular  and 
cartilapnous  lines  of  union  alford  It-ss  resistance  iv  tht-  Iransuii-ssion  of 
mierotirganisnis  to  the  eniiital  eavtty;  hence,  intmcranial  involvement  is 
more  (.■omiiion  in  infanl^^  in  the  course  of.  or  sul]»et)uent  to,  an  acute 
primary  siippiinitivc  oiitis  nioilia, 

III  addition  to  the  infection  and  consiiiiicnl  cilecratioji,  thronihusls, 
and  necrasis,  there  are  other  pathologieai  conditions  which  are  hiei- 
denlal  to  the  suppurative  process.  Adhesive  hamh  often  form  in  the 
course  of  thi."*  idi-^fa^-e,  an(5  the  ossitle.H  lieeome  houinl  to  each  other  and 
to  tlie  tympanic  walls.  'V\n-  liiindlc  of  tlie  malleus  is  retraeteil  and  may 
become  adherent  to  the  pnanoiittfrj'. 

The  writer  has  a  case  under  oliservation,  ajjed  forty  years,  with  adhe- 
sion of  the  liandle  ()f  llie  niaUeus  to  the  promontory.  Wlien  a  yonn^ 
cliil'l  .she  had  suppuration  of  the  middle  ear,  following  scarlet  fever. 
There  have  been  iM-ctLsional  di.sclmryes  since  then.  When  .she  eamc 
under  observation  there  was  a  pe^rforatwn  of  ShrnpneU's  mnnbrane. 
This  healed  under  applications  of  llie  nitr«te  of  .silver.  Kxamiiwlion 
wilh  Siegle's  otaseope  shows  the  tnalifus  1o  he  adlicrent  to  tlie  jnoinon- 
tor*".  The  anterior  half  of  the  (Jrunihead  is  aUo  adlierent  in  places, 
while  the  |HWterior  half  is  perfectly  free.  In  other  cases  the  adhesions 
have  heen  severed  with  great  improvement  of  the  hearing. 

Calcareous  .salts  inay  he  deposile*!  in  the  drumliead  and  in  the  tyni|»mic 
muco-sn.  The  iiniculations  of  the  (tssicles  may  l>econie  ajikylosed.  The 
foot  plate  of  the  stapes  is  sometimes  anky!ose<l  from  llie  deposit  of  lime 
salts  in  the  fihrtius  ring  which  unites  it  to  the  margin  of  the  nval  window 
(fpiK-stra  of  vcstihiih-'i.  This  <'ori(liiion  may  lie  nii.stakcn  for  hy(>eroHtosis 
of  the  \nm\  capsule  of  tlic  lahyrintli  ( spongifying).  though  in  the  latter 
condition  the  dnmiheail  and  Kiistachian  Itihe  are  n<irnial. 

(ininulution.H  (aural  polypi)  are  euinnion,  es|)eciHlly  in  old  cases,  in 
which  the  miicosn  iind  periosteum  are  ulcerated  and  hone  nwnwis  is 
present    They  are  the  expression  uf  Nature ':«  ellurt  to  repair  the  tissues. 
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CHAPTER   XLVII 

LVTUACRANIAL  AND  Ji:«UL.\K    I'YOGilMC  DISEA.SES  OP" 

ariTic  ouiuiN 

Oeneral  Considerations.— I nfoction  and  inflammation  of  the  iiiifldle 
ear,  mast«)id  cells,  and  laljyriiitli  are  not,  per  -tc.  usuullv  a  serious  menace 
to  life.  The  real  danger  is  in  the  extensiun  of  the  inferlion  to  the  ciwh 
tenLs  i)f  the  cmiiiiuii  or  to  the  jiij;iilar  vein,  and  thence  to  (he  iniporiuni 
viscera,  as  (he  lungs,  spleen,  liver,  heart,  and  kidneys,  or  a  general 
dis.seminalioii  throii^hont  the  body  (jjeneral  septieemiii).  Fneiimonta, 
snlenitis,  hepatiti:^,  eiidocitnlilis,  and  ne])linti!S  of  otitic  urigiii  liave  been 
onserve<i.  The  infe<'tion  more  often  extends  to  the  intracranial  sintises 
(veins)  and  Id  tin?  jugular  vein. 

Of  the  intracranial  pyr>f;enie  infections,  thromhosis  of  the  siffnioid 
portion  of  llie  liitcral  siinis,  and  tlie  vnriou.s  type*i  of  ineiniigilis,  an*  niotH 
oflen  ohscrveil.  As  the  symptoms  are  not  always  chara*tt'ri.'^tic  of  the 
type  and  field  of  invasion,  the  (hfTerentiiil  <liaj;nn.sgs  is  often  difficult  to 
make.  There  are.  however,  certain  general  characteristic  phenomena, 
csppcially  nfter  the  process  is  well  fldvancitl,  which  nsually  eimhle  the 
anrat  siirgeott  tiidi«fjni>.slifatc  die  condition  pri'scnl.  When,  for  example, 
there  is  a  chill,  fulluwed  by  a  rapid  and  ext-vssive  rise  of  temperature, 
the  evidence  \s  conclusive  that  Ine  system  has  been  invaded  by  a  nu> 
merous  pyof^cjne  host  fnmi  some  source.  The  most  prol^alile  source  of 
such  an  invasion  is  a  disint evirating  thrombus.  The  thrond^u-S  l>eing 
infected,  finally  uiiderfroes  disinle^iition.  and  the  pntho^'enic  hnderiji 
are  thrown  in  great  mmilKTs  into  the  general  circiilatjon.  As  the  sig- 
moid portion  of  the  lateral  sinus  is  in  intimate  atiatonueal  relation  to 
the  mastoid  process,  the  natural  inference  to  be  drawn  from  the  rliill 
and  rapirl  rise  (if  teinpenituiv  is  ihat  lateml  sinus  thrond>osis  is  pres- 
ent. If  after  the  lapse  of  twmty-four  hours  a  .similar  symptom  einn- 
plex  recurs,  the  diogncsis  may  be  more  surely  made.  The  throuibuS' 
may,  however,  be  in  either  the  superior  or  the  inferior  petrosal  sirusi 
the  lungitiidiiial,  or  the  cavernous  sinus,  'nicsc  sinuses  are,  howei^cTjl 
usually  involvt^I  s(«-ondarily  to  the  lateml  .siiuis.  The  K^tnptoros 
cavernous  tliromboais  are  so  cliaraeterisitic  that,  when  involved,  the 
diagnosis  is  vnsy. 

Diffused  purulent  nu-ningilis  also  presents  certain  characteristtc 
symptoms  which  render  the  diagnosis  eoniparatively  easv.  The  I* 
perature  renuiin.s  more  or  les.s  con.slnntly  elevated,  whereas  in  thnomi 
there  arc  distinct  dnlls  foUowe*!  by  a  .suiMcn  and  marked  rise  in  the 
temperatitre,  ami  a  rcci-ssion  tn  nearly  norma!  within  frctm  six  to  frii 
hours.     Kxlradural  abscess  and  brain  abscess  may  be  attendetl  with  a 
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nioilerate  elevation  of  leuipemture  or  none  at  all,  (hough  Ihere  are  friv 

i|lt('ril  t-xiiplion-'  to  tlil-i  rule. 

Lumbar  Puncture.— l-umhar  puiiL-ture  for  the  din^nosis  of  meiiirt- 
f^tt^  .-thuuld  Iw  niHile  twtwern  tlie  third  und  Futirlh  lumbar  vt-rtebnp. 
A  ia|x-line  nr  cf>rd  (rnssni^  iir<miid  the  ImmJv  ort  a  levt-l  n-jih  the  crest 
of  the  ilia  pai-ses  over  the  spine  of  the  fourth  lumbar  vertebra;  tlie  NpJiie 
just  aliovr  is  the  third  lumUir  vertcbru.  and  at  a  point  midway  between 
(lie  two  .spines  is  die  Im-atioti  for  niakinfj;  the  pnrK-tnre.  The  needle 
shoulil  be-  iiilrudiieed  at  a  point  a  h'ttle  to  one  Mde  of  the  median  line, 
and  whould  be  fivf  or  six  inches  lonij  a!id  I  mm.  in  diameter.  'I'hc 
.ipinal  (iuid  will  f.sfHpe  .spuiitaiie«>u>!y  when  the  point  of  the  needle 
reiu'he.s  the  space  in  the  cord.  'I'he  increiise<I  lenxioii  niav  Ih*  eslimal<Yl 
by  the  force  and  rapidity  with  which  the  Huid  escapes.  If  noniiat,  it 
<lrip.s  rather  frr<'ly  from  the  neHle,  wherea-s  in  meningitis  it  escapes 
more  ntpidly.    In  sonte  ea.se.s,  however,  the  len.sii)ii  i.-^  tiut  itineh  elevHtcd. 

In  infantt  and  yotio)^  children  a  >;|inp]c  acute  otili:^  media  may  ^ive  rtM.- 
to  symptoui,'^  simulating  i-erehnd  cumplieation.s,  a.s  headuelie.  nausea, 
vomiting,  and  exce.ssive  elevation  of  temperature  (Gradle).  If  menin- 
gitis is  su-spet-tcd,  the  diajjriiost.s  may  be  cleared  by  making  a  lumltar 
puncture  and  .^uhjet'tinj^  the  removed  spinal  fluid  to  microscopic  examina- 
tion. If  pnriilf-nr  meningitis  is  pn-scnt,  the  Hind  is  turbid  and  loaded 
with  pus  (vILs  and  parhoj^eiiic  Uiclena.  espceiiilly  sin-ptoccKfl.  If 
the  fluid  escapes  under  high  pressure,  and  is  clear  and  contains  only 
a  few  leukocytes  and  no  dointin.'itrablf  bacteria,  serous  ineningiti.s  i.s 
pre.sen(,  and  a  ma.stoi<l  operation  should  effwt  a  cure  without  resorting 
to  an  ex|Mfciiin'  of  the  cranial  conicni.s  other  than  at  the  atrium  of  infec- 
tion, the  tegmen  tympani  or  antri.  Lumbar  puncture  \s  native  in 
reference  to  llic  other  intnieratii:il  infections. 

Tliese  am]  other  ditiical  phcnoniena  nsunlly  enable  the  aural  surgeon 
to  ditferenlialf  the  various  txteiLsiuna  uf  the  infertion  from  the  ear  and 
mastoid  cells  to  the  cranial  cavity.  In  the  fuilowifig  pn'-scntation  to 
the  intracranial  and  jugular  infections  only  the  more  typical  clinical 
phenomena  will  be  given. 


MENENGITIS  SEROSA 

TliT.'i  disease  is  of  otitic  origin  an<l  is  characterized  by  a  serau.s  inliltra- 
tion  of  die  pia  mater  and  an  inerva.se  iti  the  cerebrospinal  Uuid  in  Uic 
snkirachnoid  :N[iaee  and  in  the  ventricles  of  the  hnun. 

Etiology.— (a)  It  is  more  often  a  eomplicutiun  vf  chronic  otilis  iucdie 
and  ma.tioiditis.  (6)  The  channel  of  invasion  may  l>e  thraiif(li  Ui>' 
tefjiiicn  tyrii[iatii  and  antri.  or  Ihrougli  the  Ial>yririth. 

Symptoms. —Headache,  dizziness,  nystagmus,  naii.^ioa,  vooittm;:  r»-i 
le-ssnexs,  ataxia,  torticollis,  disturlrances  of  vision,  etc.,  an'  asuall 
though  not  all  of  theui  at  one  time.    The  symptoms  are  not  ditbr- 
those  in  the  suppurative  form  of  meningitis,  and  it  is,  therefon 
Co  make  a  diagnosi.s  liefore  operation.     If  there  is  u  fpunlUMDi 
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tion  of  llie  meningeal  sj-mptoms,  or  if  they  cease  after  a  mastoid  opfra- 
tion,  tlie  (list'iuw  is  prolwbly  serous  in  i-Iiamrter.  (lit*  piinilcui  (urni^ 
rarfly  heing  llni.s  favoraMy  affected.    Liiniltnr  puncture  is  nt-piiive. 

Treatment. —A  nulicsil  niastoirl  o|.K-nuion  nuti  exposure  of  iIh- dura 
niatt-r  ut  the  teamen  tynipaiti  and  antrj  should  )x-  p(;rfuraml  to  cvaci 
(he  extrathiriil  af-rnnmlaiion  if  pn^senl.     The  dura  .should  he 
evL'n   if  pus   i.s    not   found.      If  semus  fluid    is  diM-harpeiJ   umler  li^ 
pressure  and  in  a  large  ([uantlly,  and  llic  incnnigciil  syiuplotii-i  ni^wl 
diiUip)K-Hr,  Ihu  diagmwis  of  meningitis  M-rosa  may  Ik*  i<uiiHdciidv  ruwlr. 


EXTRADTTRAL  ABSCESS;  PAGH7MKNIN0ITIS  EXTEENA^ 

CIRCUMSCRIPTA 

Definition.     An  cxtradund    ahsrexs  is  a  localizefl  or  dmimwnt 
piu'hynu'niiigitis.     '['Iii>  (hiri  platt-  of  hone  lM*twivn  the  atlie  and 
dura,    or  he(wit"n    llif   antnnn   and    ihe  dura,   uiKJcrjfOfs  fnri'Mi* 
neerolic  di^'nemlion,  and  the  ilnra  ovit  tliL'.  arra  hecnmes  iiifloiuc 
throws  out  a  pla.stie  i-xudate,  and  l*i  tirnily  attacbc-d  to  the  bone  il  vwt 
After  a  lime  the  Imne  i.s  destrovetl  and  the  purulent  secrrtinn  hui 
hclwccn  the  dura  and  the  txTne,  but  is  ptvv^nted  froai  extending 
a  large  area  by  the  pla.stic  exudate.    It  is  generally  located  in  the  midd 
fossa. 

Etiology. —'J'he  abscess  usually  occurs  in  chronic  otorrhea  with 
acute  (xar'crhationi  of  mastoiditis.  It  also  occurs  in  choliMcalonJ 
willi  .siippunilion.  The  clmleslfatnnialous  nia^s  in  the  altir  i>r  aninlfl 
Pauses  pressure  necrosis  of  t!ie  legmen  tyiupani  and  anlri.  and  tlm» 
rxpiises  ihe  dura  of  the  middle  fos.sa  lo  infection.  Acute  .suppurmtin 
otitis  media,  especially  of  intluenzal  origin,  may  aUo  caitw  il,  ta  the 
bacillus  (tf  influenza  is  %Try  deslriielivp  to  (tone  tissue.  Am  infrrled 
emlKiJu.-s  or  a  ihnjuibu-^  frunj  one  of  the  veins  or  ily  tributarie:!  Diaj 
cause  an  cTtnuhiral  abscess  without  lionc  necrosis. 

Symptoms.  -The  sigiu>  of  this  condition  are   not  well    marked. 
severe  hcadaclic  with  a  slight  rise  in  lemperHture  ln-ing  the  most  rrlial 
The  heiitlachf  !■;  conlinii(tu.s  and  is  refcrrfil  U)  the  ath*cle*J  side.     \\1 
however,  there  is  a  su<lden  profuse  diM-'harge  of  pua  from  the  ear. 
headache  and   ihe  tcm[H'rature  are  rdieved   or  disappear  alli^et 
If  the  membraita  tym|>aiit  is  olxsiTVcd  l>y  reflected  light,  ami  ihr 
pnlsatc^s  in  the  perforation,  it  may  be  inferred  that  it  has  its  origin 
the  inidiile  fossa  of  the  skull,     lliat  i.s,  the  pus  comes  from  a  *■»» 
surrounded  or  partly  surrounded  by  a  resilient  tissue;  the  dura  U 
a  li.ssue,  hcnee  die  inference.    If  the  pus  comes  from  a  bony  cavity, 
such  pulsation  i.s  present,  unless  an  artery  is  exposed  by  (he  nccnxir  pr 
cess.    The  internal  carotid  artery  passes  close  to  the  anterior  portion  oti 
the  cochlen.  and  if  there  is  a  labyrinthine  suppunition.  and  the  ar 
expasod,  there  may  Im-  a  puLsation  of  the  escaping  pu.*. 

if  during  a  mastoid  operation  tliere  is  a  profuse  discharge  of  pa* 
pulsates  s}iicl)ronou>Jy  with  tlie  heart  beat,  there  is  iu  all  probalahtTi 
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extnMlural  abscess,  fl'hioh  may  be  evacuated  and  curetl  by  removing  tlie 

Ten  lirTnpani  ftnri  tegmon  antn. 
caliziii),'  motor  .svttipUtrns  aw.  ab-seril,  a-s  tliv  inottir  tract  of  the 
brain  is  iiul  involved  ( Fi^.  420). 

Tlie  abst-ess  is  inX  [dways  lot-atetj  in  the  middle  ftwsa.  Necrosis  of  the 
cells  posterior  to  tite  hibyrintli  niuyuc-cur.  and  thus  communicate  nith 
the  ccrt'hcllar  fo.sMa  h&vk  of  ihc  pyramid  of  the  temporal  bone.  Hence, 
vomiticim  and  vertij^n  may  l>e  the  prominent  symptoms.  The  hi'adaHic 
ill  ihew  cases  is  referred  (n  the  region  of  the  o<-ci])iiI  on  the  atleete<l  side. 
The  tempiTature  is  nb<nit  ihc  Mime  us  \n  i'Xlrathn-al  aKscess  of  the  middle 
fossa.  As  the  diseH-HC  [>rogres»cs,  menial  duhitss  and  coma  develop* 
from  the  increased  intracmnial  pressure,  due  to  the  effusion  into  the 
vontriries. 

In  a  cn.sc  rt-ccnily  npcrahd  nii  by  die  author,  the  pasicnt.  rapidly 
develu[H-*l  cnma  dirriri^^  the  (■oiir>e  of  an  otitis  media  and  an  acnie 
exacerbiilicm  of  mastoiditis  on  (he  ri(;ht  side.  The  surgeon  who  was  in 
attendance  Iiad  place-d  the  patient  in  ii  lio.'ipitnl  for  observation,  and  had 
reccMome tided  an  ojicralion  for  inastititlltis.  Tlil.s  was  refused.  During 
the  aKseiH*  of  the  .siir^jeon  from  the  city  the  cnnm  ^leveh)pe(l.  When  seen 
by  the  author,  the  patient  was  eoinalase.  The  nurse  stated  that  he  had 
been  complaining  of  |>uin  iti  the  back  of  tlic  head,  bnt  did  not  know  to 
whicti  .side  he  rcfcrnil  it;  a  railieul  ma-stoiil  o[H*ration  \va.s  pcrfortneii 
upon  ihe  right  side,  anrl,  as  a  cerebetliir  abscess  was  suspected,  the  oper- 
ation was  exteridctl  in  the  iisiud  way  In  this  it-jjioii,  but  without  localirtj^ 
the  abscess.  At  the  postmortem  an  extradural  ab6re.ss  containin;;  about 
2  drams  of  thin  yellow  pus  was  found  on  the  opposite  side  on  the  posterior 
inferior  aspect  of  ihcceifbcllinn.    Tin-  lefl  car  wa.s  not  atTcclcd. 

Prognosis. — If  the  abscess  liecomes  latent,  ant!  aeutc  exacerbations 
of  die  otitic  and  mastoid  inflanmiulion  do  not  occur,  die  patient's  life 
may  not  be  placetl  in  jcHi|>artly  for  h  long  time.  If,  on  the  contraiy, 
the  abscess  occurs  during  an  acute  fxaeerbalioTi,  or  following  an  acute 
attack  of  inHuenza,  it  may  break  its  Imuiids  and  penetrate  the  snl>stanee 
of  the  brain  and  lead  to  a  fatal  i:^ue. 

If  the  absi-css  i.s  recognized,  located,  and  .sncccssfnily  uperatcil  on,  the 
patient  usually  recovers.  Spontaneouji  evacuation  into  the  eai"  or  tlirough 
tile  outer  table  of  the  skull  niav  result  in  recoverv.  Knopp  reports  two 
such  co-scs  wlilch  evacuated  near  the  occipital  proluoerance,  both  of 
whicli  recovered.  Dench  reports  25  cases  of  extradural  abscess,  2^  of 
which  recoverwl  .ind  'i  dinl.  Of  HI  ca.scs  fK-cnrring  in  the  author's 
practice,  S  recoveretl  and  2  dic<l. 

Treatment. ^The  treatment  is  surgical;  nlcobiJic  stimulants  may  be 
given  if  .sep.sis  is  prcAenl. 

The  surgical  treatment  of  an  extradural  abscess  consists  in  removing 
the  plate  of  hone  undcrncjith  which  the  abscess  rests  and  evacuating 
its  contents.  If  the  abscess  is  jti  ibe  middle  fossa,  it  can  be  generally 
reached  through  the  legmen  iyini>nni  and  aniri.  which  have  already  been 
exposed  by  the  radical  mastoid  operation.  \  carious  opening  usually 
exislA,  and  thid  should  be  enlai^ed  until  the  plastic  odlieiiiou  to  the  bone 
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*-Micheil.    This  sliould  nol  Ix-  di-slnrljed,  as  In  do  so  open.s  the  avpnnc^ 
-  „fe<-tion  to  the  heahhy  ihini  bevoml  it.    A  ciined  prol>e  iiitnxlinf"! 
^^,jrh  thf  Ij.tliiloiis opening  in  the  nvif  of  thf  iittir  nrnmruin  will  ennhic 
»      oi>erntor  to  detine  tlic  uutUtit's  of   the  iibscess  eavitv.  and  he  t-aii 
^w-*^l>y  j"*l(C*'  ''**■  '"^"  "^  Iwint-  to  \u-  removed.     It  will  often  lie  nert-ssuiy 
''   ^^jike  un  opirnitif*  through  t}ii-  sipi}iiiHiii»  purliori  of  the  tt'iiipond  InHie. 
^^.^inlly  in  tlio.se  ciLses  due  to  u  thrombus  or  hii  i-iiiholus.  in  which  mlsc 
^f*^^     •^kidi  t>i!  the  alTccte«l  side  .slioutd  he  tre|»hiiUMl.     If  there  is  u  |)oitit 
-  £-iitlemes3,   this  may    l»e   titiliiic*]   as  h   liMilalive  means  of   Itx'Hiiny 


*J*  «--«:r  "  prohe  between  the  dura  and  the  Ixjne  niid  pass  it  in  various 
"*"  ^^f  tions  ill  an  L*riih>(ivor  to  locate  the  absccvs.  If  the  aKserss  \s  ehirtnic 
"*  I  ^valled  off,  tlo  iKrt  rupture  the  plustie  harrier  if  i(  is  ptissilile  to 
"*^    ^-.|t  it  hy  iiiiikiiij^  an  opeiiitiK  directly  over  it,  as  to  do  so  may  >ct  up 


ib«tT-ss.     If  after  niakitig  the  opening  healthy  duru  is  found,  iiitrt*- 

[•t\V< 

•tions  111  an  L*riih>(ivor  to  locate  the  abscevs.     If  the  aKserss  is  ehirtnic 


,^h  111*  exliTiial  opening,  the  plastic  wall  may  be  broken  down  atul 

T>H'*  P^a'^^'"*^^'''  throiijih  the  opening  already  niade  hy  lifting  the  diirn 

"'.*^|,     a   hmvy  probe  nr  spatula  and  allowing  it  to  eseapt-.     The  dtira 


tWf-'^' 


^^    -  j||"ii.sed  meningitis     If.  however,  the  abscess  is  nol  ilit^-elly  ueeessihie 
I 

**      "  Id  iIk-u  Ih?  irrigateil  with  warm  bichloride  soliitinn.  I  'lo  MUm. 

If    •'^*'  itbsct'ss  is  between  the  posterior  wall  (►f  the  oyraniid  Htid  tlic 

^^^   i(  may  l»e  n-jiehed  thnmgh  the  mastoid  wound  by  extending  the 

u^  W'    wmind  from  the  posterior  wjill  of  ihe  atitrmn  backward  ami  to 

^''  "ii'**'*^'''  "^I*''*''  "'  '*'*'  ■■^>;i'"»'>id  grtMive  of  the  late 

^"^'_,^jrc  a>»l  ^^'^■"  I'orward.  this  route  is  not  avuila 

l,f  irephini'd  us  shown  in  Fij^.  I'jy. 


is  larK*^ 


ral  sinus,     if  the  sinu> 
uilablc.    The  skull  should 


tlicii 


pfTRASURAL   ABSCESS;  PAOHTMENINGITIS   IKTERIOK 
CIRCUMSCRIPTA 

'Vhi:*  condition  is  quite  similar  lo  extradural  abscess,  except  that  the 
1  rH  i^  perforated  and  the  pla-tic  exudate  exists  Ik^wccii  the  dura  and 
*.  pia  niiiter.  tliii.s  walling  otT  the  piinilent  aeeninulalion  from  the  brain. 
,.-,.  ?^  jiVnJI>''^'Tifj  are  l!ie  same  as  in  exlraibirrtl  absCTss.  The  proi;no>i* 
■  inott'  K'"'^^*'*  "■''  ^^^'  '*'"*ii"  is  i"  greater  danger  of  itifwlion.  The  trenl- 
'*  eiit  '■■*  ''^"^  ■■*"''"'^'  '^^"'I'Sli '!"'  probing  iiiu>t  he  more  i-arefully  pro»eeuted, 
"    llie  pi*  o^^^*^f  ts  more  delicate  than  the  dura. 


j^TOMEHIMQITIS  DIFFUSA  PURULENTA  OP  OTITIC   ORIOtN 


I^.r>t<>iii«'i'"}I'ti'*  r 

.:,i;ii4  froni  a  i>erf. 


nmv  arise  in  the  couiT*e  of  an  otitis  medifi  or  tna-v 


nidit^i^  froni  a  ]>erforation  through  the  legmen  lynipaiii  and  anlri.  the 
^olid  oannl.  llie  labyrinth,  mid  through  the  sliwilh-*  uf  the  anustotuolic 
1  ImxUessel  in  inilucnza.     Kthmoldilis  ami  S]>lien»idilis  may  aLso  pve 

"^^  SymptoniS.— When  the  infection  reaches  the  ptnteriar  fnasa  ma  ihe 

.  i^yrinth  and  internal  auditory-  meatus,  the  onset  of  the  di.oease  is  Midden 
„ji(\  is  aecompaiuwl  bv  spuulaneuus  nystagmus  directed   towanj   the 
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unofTcrKiiiif;  wir.  Previous  to  this  (pri'iiifiiirip-al  sliifjc).  the  nystagmus, 
if  lia])p)lv  it  was  observwi.  was  luwrtn.1  tlif  otfemiiii^  4'ar.  In  all  middif- 
«ir  iiifianimations  lUCemicil  liy  (r'''dinpss,  stiiggcrinn  ^nit,  nystn^mu.s, 
fiu'ial  pjiratysis,  and  jireiit  tt'rulerncss  over  the  iiui.'^tuiil  emissary  vein, 
the  closest  watch  shoidd  he  kept  of  ihc  patient  for  spontaneous  nystag- 
mus, and  if  found  dirn'tii)  tuwuni  Ihr  diseasn)  pur.  lahyrinth  involvo- 
m<*nt  only  may  be  dia^osticatfd.  If  it  reverses  its  dirfotion  while  niider 
{ihscrvalion.  it  iimrks  the  onset  of  nieniiijjilis.  If  (lie  reversal  is  not 
ohserved.  but  the  nystjijtniuH  is  limarij  (he  lieallliy  ear,  a  lent^tlive 
diajpiosis  of  incninptis  in  the  p()sii'ri<>r  fnssu  may  be  made. 

H«idache,  at  first  remittent  and  later  constant,  is  characteristic  of  this 
(liscaar.  The  trniperaiurc  is  devnted  and  fare  fliishivj.  The  ptdse 
and  rcs[tiratii)'n.s  are  rripi*),  tlie  latter  nssutnin^'  the  ('heync-Stukes  type 
as  a  fatal  issue  is  approitehed.  Persistcnl  voniilin^'  ()f  nniciis  and  i>ile 
is  present.  Mental  excitement,  as  irritability,  deliriiini.  and  extreme 
pesllessnew  are  nuirked  symptoms;  as  the  disease  prop-esses,  somno- 
lence and  ln.ts  nf  iiieninn.-  develop.  Uigors  are  present,  but  not  so 
marked  as  in  sinus  tlnitnilMisis. 

'Ilie  miweles  of  the  face  and  extremities  become  drawn  or  eontracted, 
lint  ihe-se  plienoniena  tiiiiilly  eeiilrp  in  the  rnn.sele.s  nf  the  ne<'k.  and  tlie 
head  is  retnietctl.  The  pupils  are  eontracted.  The  muscles  of  the 
niKlonicn  drawn  in  and  live  aUlninen  flat.  'J*he  motor  oeuCi,  truehlear, 
and  libtliicens  nerves  bei-ume  panilyzeil. 

Spinal  involvement  is  show*n  by  Westphal's  syniptonht,  vix.,  increased 
tendon  reflexes,  and  paresthesia  and  hypercslhesia  of  the  extrendties. 

By  Quincke's  Inuilmr  puncture,  the  Increa.Neil  pre-ssure  t-oa^'U lability 
and  the  pre,*ence  of  streptocncri  may  be  dcterniinffl.  The  vinilence 
of  ttiu  stn-ptoeocci  nmy  be  testeiJ  l»y  inoeiilatitif;  a  guint-u-pig  with  iL 
Coma  occurs  a  few  honrs  before  death.    (See  LnmlvHr  Funetnre.) 

Pt^gnosis,  I>eath  oeeurs  in  nearly  ever  case.  Operative  interfer- 
rnc<-  i>  rioi  vv.tnaiited. 

Treatment.-  (SeeSnrjjerv  of  the  I.iibyritiili.) 

BBAIN  ABSCESS  OF  OTITIC  DRIQIM 

Bacon  emphH.sixe.s  the  sij^nifiranee  of  a  firm,  dense  nia-stoid  process  in 
Uie  cases  operatctl  in  which  such  .symptoms  as  high  fever,  rapid  puL-u-. 
etc.,  do  not  al>Hte  afier  tlie  openition.  He  thinks  it  [Kiints  to  cerebral 
(^n  I  plications,  and  .should  k-tul  the  opfralor  to  explore  tlie  cranial  cavity 
wilhout  further  dclflv-  Manv  cases  may  pass  into  u  most  serious  condi- 
tion while  ttie  snrj,'ei>n  is  waiting,  Miejiwl>er-like,  for  something  to  ""  turn 
up."  If  the  pus  and  <lebris  are  remove*!  and  drainage  i.s  established, 
the  symptonis  .should  at  once  berome  tietter,  and  they  should  remain  so. . 
If,  uti  Ine  other  hand,  ordy  the  outer  pus  pocket  {mastoid  aiitnnn)  i.s 
evacuated,  while  ihe  inner  pus  piH-kel  (brain  al)scess'i  remains  clo.sed. 
the  septic  symptoms  will  continue.  I  euiun>t  too  strongly  impress 
the  Heedlessness  of  delay  tn  operating,  or  doing  .seeondan*  tipera(ian.s 
upon  the  cranial  cavity,  when  the  septic  symptoms  continue  without 
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Openiriji  and  clTectuallv  jriuinl  the  nilriifraniHl  contents  from  infection. 
Sudi  a  favcirultlc  rcsiill  is  not  alwavs  ti:>  lie  exi«Ttcfl.  In  removing 
the  prunulations  from  the  attic  throujrh  llie  external  iiieutu-s.  jjroat  care 
^h{)nkl  he  (-x(T<-i,sr(l,  lest  n  prrfiinition  in  the  tejjmcn  l>e  thereby  opened 
anil  M'ptic  irilV<'tit>ti  traiiMiiiltccl  to  the  meninges. 

Symptoms. — .^ocordinp  lo  Marewen,  the  syr]ip(oiu.s  of  the  acute  brain 
absccs-s  may  !«■  liiviilecl  into  ihree  stnfies: 

First  8tag«.— Twelve  |o  scvtMity-twc*  or  more  lioiirs. 

(a)  \'iolcnt  (usually)  pain  in  the  ear.  whirli  scicm  extends  into  the 
teuiporwl  region,  with  .shootinjj  pains  in  the  frontal  ami  ix-cipital  regions. 

(b)  V'oiniliiijj;,  usually  without  nausea,  is  present. 

(c)  Kijiors  twenr  early  ainl  are  nearly  i-onslant.  They  may  vary  jti 
intensity  from  a  mere  feelinp  of  cliilliness  to  violent  shivering  and  challer- 
liif,'  tceih.     Ctiti«  aii.'i/TiHn  Is  well  rnarkeil. 

((/)  The  tern|KTulure  is  slijjlitly  above  normal. 

(e)  The  pulse  is  acceleratL'd. 

(f)  The  tongue  is  eoaleti  and  Furred. 
(7)  I'rosrrarioii  is  marki-d  enrly. 

ifi]  Otorrhea  i-ea.se.s  or  iH-comcs  le.s.s  in  tpiantity. 

Second  Stage.     (»)  Pain  diminished. 

(/*)  Percu.ssioii  over  uia-sloid  and  .si|Uitinou.s  portions  of  temporal  bone 
on  lheaffcc-ti,xl  >idecaiiM'.s  the  patient  to  witHr.    (OinijNire  the  luo  .sides.) 

(e)  (."crebrnlion  is  .^low.    The  eye.s  have  a  vacant,  rlreaniy  ap|«*arance. 

{d)  Want  of  .su.staine<l  attention,  and  finally  mental  okscuratton. 

(e)  Inability  to  ajiply  strength.  The  atcengtli  exists,  but  the  w  ill  power 
to  use  it  is  f^Hic. 

(/)  Teinpei-atnre  alnmt  normal  or  subnormal. 

(g)  Pulse  slow  and  full  1^50  to  iW)  per  minute).    Sometimes  weak  and 


(ft)  Re.'jpi rations  slow  and  regular. 

(1)  Constipiitioii  the  ride. 

(j)  The  urine  (H-(-;i>i(>imlly  retained, 

(k)  Loss  of  appi'lile  tanori-xia)  tlic  rule. 

(/)   Voniiting  on  moving  almu).    No  nausea. 

(m)  Conx'ul.sions  occur  occasionally. 

(h)  Parnty.sis  may  occfir  from  brain  necrosis  and  pre.ssure  from  the 
ftKseess  ( Fig.  420 ). ' 

(o)  The  fa(-e  t.s  that  of  one  who  is  .seriously  ill,  The  gmy  color 
described  bv  some  is  not  always  present. 

if))  The  fiii-aib  is  putrid. 

{(j)  Itigor.s  du  nut  often  occur,  except  upon  extension  tu  a  new  area. 

(r)  Kmueiation  toward  the  latter  part  of  the  second  stage. 

(»)  The  reflexes  dtt  not  give  reli(d>Ie  data. 

(/)    Optic  neiiriti.s  frd^iient  in  the  hitter  part  of  the  second  stage. 

(w)  Kxaniinaiion  of  ihe  ear  sIkpws  oloiTliea  and  grannhiiinns  and 
perforation  of  llu-  drumhead.  The  curvt-d  probe  may  reveal  enx>*ioii  of 
the  tcgriieii  lyinpani. 

(v)  Swelling  and  redness  over  the  mastoid  usually  absent  in  adults. 


Digitized  oy 


■oogle 


808 

Third  or  Terminal  Stage.  The  iiaiiirfil  tprmiiiHtion  is  in  death.  Sur- 
gical interfereiKx-  oricii  avt-rLs  lliis  if  (Join.-  in  the  iir<t  or  i-arly  jwrl  of  the 
second  stage.  Stupor  and  fonin  pmdiially  increase.  'I'he  abscess  may 
break  and  leak  un  the  snrfaw  uf  llie  brain  w  into  the  ventricles.  Such  an 
event  is  attcndn]  with  voniilin^.  flushing,  nstle.tsne.ts.  rigidity  of  limbs, 
clonic  spasms,  (juick  pulse  and  respiration,  and  high  tempemture. 
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Prognosis. — Koenier  repurled  92  cases  of  brain  abscess  opcmled 
upon,  with  .tI  rerovt-rie-s.  'llie  projrtia-^is  varifs.  lum'ever.  acc()rdiim  !o  the 
stupe  in  whirli  llie  operation  is  prrfonnetl.  If  ojHrated  in  ihc  Krst  suigr, 
the  (ieath  rate  should  lie  small,  perhaps  less  than  10  per  cent.;  if  in  ihc 
M'lvmd  stiij^e,  l«'f(iiv  .stupor  develop-s.  il  should  not  excewl  5<)  per  <*i"iil.  If 
the  (.(prmticm  is  post|Km(^l  until  r-iufplmlilis  has  bw-onie  rxten*.i\c.  or 
until  the  pus  hii.s  i-srtipeil  from  its  -sar  nnd  invadwl  the  nu-ninj^s  and 
veutneles  of  die  brain,  llie  nmrtatily  proljably  exceeds  0()  per  cent. 
Taking  the  ea.se.s  a.s  rhey  have  been  operalwl  upon  and  n'|H>rtpd  in  ihc 
literature,  the  averuge  death  rate  is  about  'iO  per  cent. 

Treatment.— (.S<'e  Surj^ry  of  the  Temporal  Bone.) 

THROMBOSIS 

A  thrombus  is  a  mass  formed  in  th*-  Iw-art  or  jienpherat  vessels  the 
eoni|M)nent  parts  ()f  whi<'li  are  derived  fn>ni  the  bUxxi  (Fraiiieri.  Thev 
are  arterial,  venous,  capillan',  or  canhae  in  origin,  and,  acc-ording  la 
their  eoinposilion.  are  whiu-,  reil.  anil  mixed  (liroTubi. 

The  following'  four  factors  enter  iulo  the  pathogenesis  of  a  llimmbiis: 

1.  Infective  niitToorgaiiism.s. 

2.  Struetunt!  clianges  in  (he  iuliiim  of  the  vessd  or  organ. 

3.  Di.sturhanrcs  of  the  hlood  current. 

4.  Cheioicul  chan^fe.';  in  the  bloutl. 


Digitized  oy 


.oogic 


TffftO.\tBO!ilft 

1.  In  (he  nnn-infeplivr  lliromhiis  tin-  iiiicroiirganisms  are  aWnt.  I( 
is  tW  infective  l^'pf.  however,  with  whirk  tlie  otolo^if'f  Iih.s  (odeal.  "The 
primary  ciiusHlivr  fju/iar  is  it  p_vof;i'tiic  «)r{jniii-.iii.  u  priniitive  lesion,  a 
phl^'l)ili^,  an*l  the  tenuiiial  proce.s.s  u  lhruriilio.si>  or  a  thnmilHipIilebilis. 
ThromlMiphlehilis,  u.ssociat«i  wilh  siidi  jjeiienil  septic  priM-esses  as 
pyemia  and  sepliceniia.  Viiis  the  First  lo  be  recognized  as  to  iiift^livc 
origin;  sul)M'(]iH'nlly,  h(nv<*ver.  the  iiifec-live  nature  of  thrombophlehiti- 
JiiLs  tH'i'ii  adiiiitti'd  anil  rccu^tti/ci]  in  olhiT  disniM-s  of  iiifeetimi.s  origin. 
as  in  the  various  so-called  infectious  diseases"  (Frajtier).  Strepiotoeei 
arv  the  most  frwjTient  eaii-sr  of  tliis  iii.sea.se,  A  negative  iMitteriolojrical 
finding  doe.'*  not  mfes-sarlly  prt-^liid*'  an  infei-tioiis  origin,  tlie  lo.\in 
ri'inaintn);  iM-in*;  ihc  excitinj;  inliiinnnatory  ajjcnt. 

2.  The  itriictunil  chan^^es  in  the  intinia  are  due  to  die  irritation  iiy  the 
toxin.s  of  the  bactrria.  'I'he  intiniH  iKfoincs  rongh  and  adhesive.  The 
injnred  trlLsof  the  intinia  liberate  a  fibrin  feniictit  which  favor.s  ihnnnhtis 
formation.  The  ronj;hened  jjrojections  of  llic  intitna  into  tbc  hiinen  of 
tlif  ve.s.scl  interfere  with  die  velocity  of  the  blood  current  and  theitby 
favor  llirondin.t  formation. 

3.  The  slowing  of  the  blood  current  cannot  alone  cause  thninilmsis. 
If  associateil  with  ehaiif^es  in  the  inllnia  and  ibe  pre^ellce  of  niicro- 
orffani.snis,  it  pmlispasrH  to  ihrnmbns  fomiiition.  The  slowing  of  the 
blood  current  is  attcndinl  ^\  ith  a  rearraiijienienl  nf  the  eonstitntiits  of 
tlie  bkxxl.  The  white  bloml  eorpii-srles  incline  to  the  periphery  of  the 
current  and  are  adinixeil  widi  a  few  plalelels.  As  llic  cnrrenl  beconitss 
sh)wer,  the  Mliitc  corpUM'Jes  diminish  and  the  plalelels  iiKTHi^e  in  num- 
ber. In  >onie  insUmces  a  projotiion  fnmi  the  intinm  cau-srs  a  whirling 
motion  of  the  current,  which  still  furlbcr  fa\ors  ihrondms  fonnation. 

4.  The  chemical  ehanyes  in  the  bliMid.  while  not  yet  denionstrale<l.  seem 
to  Im'  a  factor  in  thromUtsts.  .-\  fd)rin  fi-niicnt  is  probably  llbcratcil  in  the 
inftvr«T[  ihronibiis.  and  it  may  inlhieine  the  pnMJiK'linii  oF  tln',pliilclet,s. 

Pathology.-  The  thrombus  is  eomjxxscd  of  the  constituents  ui  the 
blufxl  in  varvinj;  proportions,  ami  are  while,  rwi,  or  mixetl,  acx-nrdiiig  to 
whether  ihey  are  formed  in  lirenlatin^  or  stajrnant  bloixl.  If  in  circu- 
lating' btooil.  they  an-  whili-  or  niixiil;  wln-n'a.s.  if  in  staf,fiHUit  blood, 
they  are  itil,  and  have  no  clinical  si^nificHuce,  rili«»d  platelcis  form  the 
nucl('n.s  of  lUe  while  and  inixwl  variety,  ibonjjli  in  llie  later  slage.'i  they 
may  have  di!$ap[M-ared. 

Accordiiifj  to  Krazler.  the  throndni.s,  al  first  eiiniposed  of  the  normal 
coii.stitueiit.s  of  tbc  bItMMl,  nnder;;(u-.s  varion.s  elnin^es,  H'litch  become  an 
elenienl  of  considerable  tiaiiger.  'Hie  IcnkcK-^'Ics  underwit  fatty  de;jen- 
eralion  and  necrosis;  tln^  nil  corpns<'ies  jin-  dw-olorized,  irre(;ular  in 
shape,  and  pigmented.  The  plutetels  <lisa]>|>e;tr  an<l  are  replaced  by 
fibrinous  ile|>osits.  Softening  or  lii|ui'faction  (Kriirs,  and  the  creamy  .sul»- 
stjince  c«)iitaiiis  granular  debris,  pus  cells,  and  niicrcK>rgarii.sni.s.  ]l  is 
in  the  .ieptic  variety  of  softening  that  fragmcnis  become  separated  from 
tlie  (lirombiLH,  and,  as  infet'linl  emboli,  are  carried  off  by  the  cinndation 
and  deposits  1  in  the  internal  organs,  u-sujilly  the  liver,  kidneys,  and  limgs, 
where  they  give  rise  to  secondary  or  einla>lic  ahsecjaes. 
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(a)  Slight  fever. 

(b)  Rigors,  usually  pre-sent.    Slighi  rij.NtPs  fxccptionnl, 

(r)  HeailiiclK',  slight  or  severe,  liiiiittd  to  the  affeeloi  side. 

(rf)  Sliglit  (eiHlcTiif-''s  over  the  region  of  tlie  mastoid  emissan*  vein. 

(f)  Slight  edema  iiml  Ifiidcriiess  Ij^'Iow  tlie  lip  of  the  tiia;stol(3  in  the 
posterior  triangle  of  the  net-k. 

(/»  Lriikr>c\tosi3  with  Infrea-sed  polymi>rphonuclcar  coiinl. 

Second  Stage. — Tht-  tliminho^is,  piirtiiil  or  (.'omplete;  disititcgnilion 
and  systemic  absorption  e-Htablished, 

(a)  Temperature  always  above  nnrmal  nnd  distinctly  fluctuating. 

(6)  Fre<meiil  rigors. 

(c)  Headache  and  lendcme-i.'*  over  the  mastoid  eiiiissan-  vein. 

(d)  Kilerim  aTul  leiiilrnii'.s.s  bi'low  the  tip  of  the  mastoid  in  tlie  pos- 
terior triaiiffle  of  the  neck. 

(p)  Itirrea.sed  leiikmytottis  and  pohiiiorphoniU'jear  eount 
Third  Staga. — The  tlirouilxxsisi,  partial  or  (tjiiiplete;  disiiitejiration  and 
excessive  ;^*.stennr  absoquion. 

(a)  A  ehill  or  rigor  fnth)w«J  by  ^reut  und  niarkinl  (bii-1iuition.s  of 
temperature;  sonictime-s  .subnormal,  and  tht-n  rapidly  ri.sing  to  104* 
or  llHi"  F. 

(b)  Headache,  severe,  often  exerticiatinfr. 

(c)  Marked  tenderness  over  mostoiiJ  eniis-sary  vein  and  the  posterior 
tii&ngle  of  the  neck,    'i'he  in  termd  jiijrulur  vein  iiiny  be  tender  on  pre-ssiire. 

{</)  Meta.s(iilif  pneiiTnoniii.  enteritis,  or  meninjjilis  innv  be  j>rcsent, 
with  eharacteristie  .symploni.i, 

{e)  Still  greater  lenkocytcsis  and  polyinoqiboimclear  count. 

Note. — ^"J'he  leukocyto-sLs  and  pol^TiiorphoniK-lear  count  is  greater  in 
sinus  thrombosis  than  in  .simple  mastoiditis. 

(/)  Coma  US  the  fatal  is-^iie  approaches. 

Early  Diaynmis.- — If  dijignixstHiited  in  the  first  stage,  inid  opended 
at  once,  nearly  all  eases  rt-cover.  If  diagiiosticuted  and  promptly  uper^ 
atetl  in  the  second  stage,  l^efore  meta-static  extension  !o  the  brain,  Itnigs, 
bowels,  spleen,  etc..  fiilly  'i()  iter  <rnt.  will  recover;  whereas,  if  diag- 
no^ticalotj  nnd  operati-d  in  the  third  stage,  the  mortality  rate  is  very  high. 

I  n  view  of  the  foregoing  fads,  it  is  »!\-ident  that  all  easels  of  .suppurative 
otitis  uie^lia,  especially  if  there  is  a  .•fecondiiry  nciite  manifestation, 
should  be  critically  studied  to  detect  the  eiirlie.^t  sign  of  sinus  ijivolve- 
nient.  Such  obsen'ali(ms  cniinol  be  made  unless  the  palietil  is  placed 
in  licd,  with  a  trainee!  nurse  in  attendance,  and  the  temjx-nmire.  pulse, 
and  re-spiralions  reeorrlcfl  every  three  hours.  Incjuiry  as  to  Uie  pre-H-iice 
of  a  unilateral  headache,  not  necessarily  severe,  .should  be  made  two 
or  thn-P  times  daily.  'Hie  surgeon  .should  examine  for  lenderness  over 
the  mastoiil  ului^^a^y  vein  and  the  posterior  triangle  of  the  neck.  The 
occurrence  of  a  rigor,  even  if  slight,  should  excite  suspicion,  and  IcimI  lo 
lucMt  careful  inc|uiry  a.s  to  all  the  other  symptom.s. 

If  a  diagnasis  is  not  positively  made  before  a  miLstoid  operation  is  pep- 
formed,  the  sigmoid  portion  of  the  sinus  should  l)c  exposc<l  and  its  mem- 
branous wall  examined.     Inft-clivc  |>cminus  aUscc&s  may  be  present, 
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Unfortunalciv,  itirniiibosis  of  the  laleral  s\\\us  (the  .sinus  nearest  the 
antrntn  and  c-cI1h.  and  in  caasc^iiiem-e  iii<»t  often  infecttti)  is  Jiot  hIwhvh 
characterized  by  distinct  and  Wfll-deHned  ttyuiptoiits.  Syuiploutt 
such  as  chitl^,  high  Tever,  sweats,  rapid  pulse,  etc.,  followed  bv  a  rupid 
ret-es-iion  of  the  tenip<'Patnrc  to  i>r  Iwlow  rmrnial  are  not  always  ]>rt*- 
sent,  cspecinlly  when  the  infection  is  of  the  slreptocott-us  l\-pt'  uud  (here 
is  a  significant  fllllcn-ntial  MockJ  count.  In  somr  cjim-s  the  chill  is  not 
well  imirkeij,  and  mij^ht  r>.i.Ti|M-  the  iitU'niion  of  the  surgeon,  unless  a 
very  careful  walch  of  the  patient  is  ntajntaitied.  which  might  elicit  the 
fact  that  the  (Mitient  c.s(M'rieiice^I  slifHuly  creepy  or  chilly  sensations. 
Sweating  may  or  may  not  foliuw  these  minor  chills.  These  chilly  sensa- 
tions may  lie  <Y)mplaincd  of  cspivially  followinjj  the  niiLstoid  operaiion, 
unil  they  are  syinptoms  of  the  greatest  importance,  particularly  if  the 
case  is  of  a  typical  t.'i'pc. 

( )ppeiiIiciMicr  gilsu  calls  attention  to  I  lie  f;u'l  tliiit  it  liii.s  hii-n  coii-siih^t^j 
in  many  casc^  that  a  blood  <'Ount,  especially  uji  increase  in  the  (x»ly- 
tiuclciir  |)ercenlH4;e  t<>over  eighty,  indieale-s  the  prt^*mre  of  a  ftn-tis  of  pus 
En>m  which  the  fjeneral  circulation  is  U-ing  infected,  and  in  many  typical 
cases  this  is  essentially  true,  and  snch  a  count  is  of  value  in  arriving  at 
u  diugnosi^.  III  many  cases,  however,  the  blood  txnint  is  of  little  or  no 
vahic  in  interpreting  the  ('ondition  present,  us  the  jHilynucIenr  per- 
cciitu^  may  )k'  high  and  yet  no  sinas  iliseiLse  exist,  or  the  revere  may 
be  tlic  case. 

It  appearn,  therefore,  that  many  cases  of  sinu.s  thnwiitiosis  do  not 
present  cleiir  and  well-defined  symptoms,  and  that  the  dLsease  often 
progresses  to  a  dangcrmts  stage  Ix'forc  the  physician  suspec-Lf  its  pre- 
sence, and  even  thoui^h  o|>i-nitive  rnen.siires  arc  adopted,  the  mf»riality 
rate  is  extremely  high.  If,  however,  as  Oppciiheintcr  h-iids  ns  to  ho[K\ 
tin*  Us4'  iif  blood  cultures  iit  csiiinnliiig  ihc  Itau'tericinia  pn'sc-nt  will  rmible 
the  otulogl-st  to  iimke  an  early  diagiiueis,  many  lives  will  l»e  wived. 

Oppenheimer  cites  the  investigations  of  l^uterl.  I>i'hart,  Xciircntx-rg. 
Kobrak,  and  I[a.sslauer  as  s;howing  that  an  early  aiHl  atvurate  diagnostic 
sign  of  sinus  thromlnnsis  may  Itc  elicited  by  means  of  bloml  cultures. 
lo  estimate  the  liH<-uriemiH  pn-sent.  With  diis  aid.  the  otolu^nst  could 
by  an  early  operation,  before  the  general  system  l>ecame  the  seat  of 
Herioiis  pyemic  infection,  avert  a  fatal  issue. 

The  investigations  thus  far  sliow  (with  the  exception  of  that  done  by 
Duel  and  Wright*  ia)  that  I>acleriemia  has  not  l>cen  demonsfniteii 
in  simple  otiiis  media,  simple  mastoid  disease,  extradural  .ibM-t-x-,,  «r 
in,  brain  ahwcess;  and  f/»)  positive  cultures  have  l»een  deninnsirated  in 
meningitis  arnl  sinus  thmmlMisis.  Tlic  earlier  the  culture  is  taken  tlie 
more  r>fien  and  positive  will  the  results  Ik*. 

Duet  an«l  Wright  have  not  cf>rn>lMiratc<|  the  findings  i>f  the  other 
observers,  as  tliey  also  fouiKl  lutcterieuiia  in  disease  of  otitic  origin,  other 
than  meningitis  arnl  .*iniis  thrombosis.  All  other  investigators,  as  re- 
ported by  Oppenheimer  (inchiding  hiuLselfl,  have  fouiKl  l>act<Ticfnio  to 
be  a  reliable  sign  of  >inii.^  llm»nil><»is.  prcwidi-tl  other  fiwi  of  infection. 
as  meningitis,  endocarditis,  phlegmonous  pharyugitis,  etc,,  arc  cxcludeu. 
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As  the  ieclinii|iiP  of  blood  culiures  for  determitiinf;  bacterianis  ii  • 
technical  lalioratory  proi-ess.    I  xviW  not  (Irsrriln*  h.      I    will  otily  aalf 
(a)  thiK  blood  or  fluid  slionld  Ih-  withdrawn  from  (he  luteml  siiim 
the  time  of  the  mastoid  operation,  also  (h)  15  c.c.   of  blood  fmoi 
prriphonil  vein  of  the  ana,  utid  both  submitted  lo  a  hibonuor^ 
for  ciillnru!  puqwses. 

If  an  infective  tliromhasis  is  in  the  sinus,  numenms  colonies  of  rtirp- 
locotTi  will  lie  found  in  the  cultures  from  the  sinus,  while  they  will  rwt 
1m?  so  numerous  in  the  cultures  from  tlie  blotxl  wichdmwn  from  ibr 
peripheral  vein. 

If  in  a  su.sj)ccled  case  of  sinus  thrombasis  the  first  culture  is  m 
new  bloofj  .should  be  withdrawn  ihe  next  itay  for  another  culturv. 
the  result  may  W  found  {wsltive.    A  tlironibu.N  may  he  present  and 
needle  fail  to  reach  it  al  the  lirst  attempt,  or  il  may  l»e  liK-alized  ai  i 
point  not  reached  by  the  newlle.  or  the  general  sy.stcni  may  oot  a*  J*t 
W  invnd<"d.    So  long  as  suspirious  .sxinptuins  e43niiMiR*  afli-r  opentiaii,   iji 
make  <laily  eultun>.s  until  a  |>oxitivc  result  is  obtained  or  ihr  psticntH 
condition  improves.  ^ 

In  the  event  of  a  positive  result,  open  the  sinus  and  evactiate  its  coo- 
letii-s.    If  the  operation  upon  the  sintis  is  ejttensive  enntijjh,  the  liarten- 
eniin  as  .shown  by  the  culture  of  IiIixmI  from  the  p<Ti|>hrraI  win  ml 
rapitlly  progress  toward  sterility.    If.  however,  after  the  lapse  of  thrw^ 
finir  days  the  blood  is  .still  bacteriemic,  it  .sipnifics  infective  dirouiU 
of  (he  jugular  vein  (a  focus  unreacheil  by  the  .stnas  openiiion),  aiiil 
Nbuulfl   lie  n-scrted  al  once.      If.  after  this,  the  bhxjd  culture:*  f roiu  tbt 
peripheral  vein  c-ontinue  to  .show  Imcteriemia,  meia-staiif  cidture  foci  ■ 
present  elsewhere  in  the  body,  and  tliey  should  lie  .sought  for  and  rik 
natcfl  if  |Kwsihle.    (Far  treatincul,  svf  Sur^-n."  of  the  Tern|»f»nil  Bon 
Chapter  XLN'IIl,  and  \"aecine  Therapy  al  riose  of  ("hapter  X.t 

Prognosis.  -The  pr<>gnosi.s  deptrmls  diiefly  upon  tlie  staj^e  in  whiti 
diagiiosi.-y  and  nperative  proce<iures  are  made.  If  made  in  the  fin« 
stage,  tivurly  all  w  ill  recover.  If  in  the  •MX'und,  atmut  one-half  wiB 
rettiver.  If  in  the  third,  the  mortality  rate  is  high.  If  not  opcrnwd. 
nearly  nil  c-a-se?*  terminate  fatally. 

Here  U  a  fieUI  in  which  an  early  diagniwis  and  an  earlv  operation  art 
the  mean.s  of  saving  life;  whereas  a  Inie  diagno.si.s,  even  with  operatin 
intcrferi-nce,  will  in  a  majority  of  subjects  result  in  death. 

Thrombosis  of  the  Jugiilar  Bulb.— Whit itig  has  formulated  ihe  fol- 
low in;;  ic^t:  Compre-is  thu  nitiul'raiu>u-s  stnu-«^  its  ncjinhe  hulh  a.s  pQ»~il 
and  draw  the  fingiTU|>wartl  lo  empty  It;  the  comprrssion  ii*  then  reiuo« 
and  if  the  vessel  Tills  from  lx>low,  it  is  a.'^umed  that  the  bulb  is 
thrombose*!.     Allport  lielleves  thi.s  proeedim-  is  danpen>us,  as  it 
lil>erate  infective  clots  atnl  di.sseminnte  the  infection   lo  other  parts 
the  body.     Such  occurrenrcs  have  not  l>een  reported. 

Grunerl  cxpases  the  jugular  bulb  by  opening  the  mastoid,  cxpminff 
the  sinus,  and  ligali'ig  ihe  jugular.  The  rfin>-anricular  and  cerricw 
(jugular;  incisidii.s  are  ilicii  united  and  the  lip  of  the  mastoid  utwes 
b  resected.    The  soft  parts  are  tlten  pulled  fonsiud  ami  loooeaed  u 
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far  OS  the  juRulap  foramen.    The  bone  should  be  removofl  until  the 

jiijjtiliir  Imll.  i^  f'\pose<l.     (Sf-c  SnrfrtTV  of  the  Teniponil  linnc.) 

Cavernous  Sinus  Thromboais.— Throiubw^is  of  Ihi-  rjivrrrious  siniifics 
is  rart.  Two  vus^s  of  ulilic  orif^n  and  oni*  from  nn  abscessed  tooth  have 
occuired  in  flir  aiillior's  prat-tife,  though  this  is  [irohiibly  iiii  exceptional 
experience,  a.s  man;'  aurists  of  equally  large  experience  have  reiwrted  no 
cases. 

Fill.  431 


i 


Tlw  aiilhiir'a  cimo  nl  iwvrriioiw  «inu«  ihromboBln  of  niltti?  injuiii.    Tlw  drawJiiK  nhowa  lh)>  cftce  in 
itw  nurly  nuMi*  li^oro  tl»c  ihnwiliu*  hud  extended  lo  ihc  kit  tiit  ihroucb  the  i  iicuUi'  i>iiiu». 

When  of  otifie  orif^in.  il  usually  extends  from  ihe  superior  or  inferior 
[K'troMil  sinus  to  the  cavenioiis  ^illu^.  Wlieii  tt  eoinplicate,s  inllaii]- 
tniition  of  fhe  nasn)  arressor)'  sinuses,  it  extends  from  the  >eeoiidariIy 
infected  eye  Ihroufrh  the  ophthnhnie  vein  to  the  cavernous  sinuses. 

The  gcneml  ■^vinptonis  are  similar  to  those  present  In  thrombus  of 
Ihe  hitenil  sinus.  The  eharaetepistie  syn)|)lonis  iirc  ihe  niarketj  edeinit 
of  tlie  ixritxHiIar  (JMUes  and  thr  prolrnsion  of  the  eyeball,  us  shown  in 
Fi(j.  421.  which  illuslrales  oni-  of  ijii-  ihn-r  t-nw-s  just  rnenlioned. 

i'he  first  case  oceurretl  in  a  pirl,  ixget}  (wplve  years,  seven  years  after 
nn  nttnek  of  scarlet  fever,  jil  which  time  nhe  fiad  nn  ncnte  otitis  media 
purutenta.  Durinp  the  iiileriin  (except  the  last  week  of  her  life]  she 
Wfut  said  to  liavc  Imd  no  ear  discharge,    'i'he  mastoid  symptoms  and 
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Otorrhea  iIevcIo[jfiI  rapidly.  When  ihc author  sawIuTon  the  thinl  day  ^h^ 
was  {jroitly  pro^trntwl  and  septic,  and  rye  sliglilly  protriHllnj;.  The  first 
cliill  and  rif^iirocturreiion  ihr  fourth  day,  Tlit*  lateral  .-.iiius  wasexjxvM-d, 
hut  wa-s  appart-nlly  nut  throiiilMJSi'd.    O'l'ath  ot-currw!  three  days  laltr. 

In  ihe  setxjtid  i-a-sc,  a  yrning  woman,  tJie  eavernous  sinu»  was  ihroiiibuM-d 
sceiimlarily  to  the  luterul  sinus.  The  lalend  sinus  was  exposed,  and  llie 
thronilms  rt-movol  as  hij^'h  and  a.s  bw  as  powsibic  without  e->iiahli.>hin(:  u 
tlow  r»f  [jKhmI.  'I'he  patient  (fradiiaUy  beciinic  stupid,  finally  comatose, 
atid  died  one  week  after  the  lateral  sinus  was  exenteratcd. 

The  third  ca.sc  rtecurn^l  in  Mrs.  W.,  apinl  Uiirty-ihre<!  years,  who  for  four 
weeks  had  siilfertiJ  {nm\  an  alMifiwsod  wisdom  tootli  on  ihr  ri^t  side- 
l'|KHi  exatninfirion  the  na.sttl  accessory  sinuses  and  the  ears  were  normal. 
Tlu-  right  eyeUill  protruded.  a.s  shown  in  Fig. '121.  Thnx-  days  prior  to 
the  time  1  saw  her  the  temperature  remained  steadily  at  101"  K.  llie 
next  day  it  n'mainwl  at  102  K.  Ami  on  the  licit,  the  day  [  saw  lirr. 
it  sI<kk|  at  103°  V.  She  eomphuned  of  slight  chilly  sensations,  but  of 
no  ifistincl  ehill.    Then-  Avere  no  rciulssions  in  die  tenijHTiiture. 

The  edema  of  the  ii.s.-,ues  of  ihe  orhital  cavity  wa*  ?o  characterislie 
tlial  I  unliesitatingly  pronounce<l  the  di."«'asc  to  hf  tbromhosjs  of  the 
cavernous  sinu.s.  diiMij;h  the  attending'  rhinolo^st  had  made  a  tentative 
diagnosis  of  ethmoidal  and  sphenoidal  empyema  in  spite  of  the  ahsencc 
of  suppuration.  The  family  phy.sieian  had  dia^ukstieulet!  tj-ph««d  fever. 
'IVo  days  later  the  postmortem  examination  corroborated  my  iliagnosis 
of  euveniuus  sitms  tiiruuibusis. 

Symptoms.-  'Ilie  symptoms  dcjH-nd  ow  whether  one  or  Iwdi  sinuses  are 
aff(Tt(^^i.  It  usuallv  iH-gin.^  in  i>\w  and  s|)retuls  to  the  other  tlin>ui;li  the 
circular  sinu.s.  'ITie  syinpiom.s  sliift  from  one  eye  to  the  other,  a  differ- 
ential  point  iMHween  tlironilKteis  of  the  cavernous  .sinus  and  inHani- 
lualioiLs  confined  to  the  orhibd  cavity. 

(n)  I*ain  may  U'  occi|>ital.  supra-  ami  infra -orbital.  aiMl  in  the  vertex. 
{b)  E.\ophtlialni(iis  aiul  edema  of  the  eyelids  anrl  siile  of  the  nose  are 
characteristic  sviuploms  due  to  venous  obstruction. 

(c)  nnM)ping  of  the  eyelids  (ptosis).  stnihLsinus,  anrl  pupillary  renr- 
lion.'s  due  to  pressure  on  the  third  nen.'e  art-  also  pnwi'nt. 

{d)  Kdeiiia  of  the  pharyiK  and  tonsil  on  tite  same  side  is  occasionally 
present. 

The  iMTvcs  involved  are  the  second,  third,  fourth,  and  sixth,  and  die 
first  divi.siun  of  the  tifth.  Hie  third  is  the  mocit  c-oiLstanily  involved. 
Hs  is  evidenced  by  the  ptoi^is.  The  duration  *A  the  di>caa*  \-artes  frora 
a  few  dtivs  Ui  several  months,  generally  only  a  few  days.  'ITie  death  rate 
is  exireiiioly  high. 

Treatiaent.— Th*"  treatment  is  chiefly  pnlliauve.  When  tension  of  the 
<'onjuin.-tivrt  is  extreme,  it  may  be  slit  or  punctured.  Tlie  eyeti*])  may  be 
n-niovc*!.  t»»geiher  with  ilie  ihnimUkseil  vesseU.  with  a  view  of  affordittg 
some  ix-llef  from  the  |win  and  dLstn-ss.  Such  iiucrfereiice  should  be 
UtMtcrtak«^'n  only  in  extreme  ^^ls*r^.  as  there  is  no  hope  of  effcctiug  a  cure 
hy  (his  procedure.  Attempts  to  operate  upon  the  sinus  liovc  genrndly 
failtxi.  iltough  favorable  reports  have  betn  nladt^  (See  Sui^^ery  of  the 
'lVmj*ora»l  Hone.) 
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CHAPTER    XLVIXI 

SLRGEKY  OP  THE  TEMPUICVL  BON'E 

'I'RtATMENT  of  thc  siirfpVaJ  ((i-sra.sos  nnd  ^implications  IncUirfod 
in  tliis  flitipter  are:  (1)  acme  jnii.stoH]iti.s;  (2)  chronic  mustoiditi-s;  (,.1) 
Be-zolid'-s  iiuLsioicIilis;  (  4)  nrcro^^i.-*  nf  the  spmifirciilar  canals;  (5}  necrosis 
and  suupuratiun  iif  tht'  hi'iiiit'tri.'iiiiir  i:aiialK  ami  vi'j^tibulcs;  (0)  necrosis 
and  infection  of  thc  cochlea  and  somicircutar  canals;  (7)  thrombosis  of 
thc  iHtcfiil  .sinus;  (K)  tlmHulMJ.iis  of  tlie  jiif,'Lilar  vein;  (!>)  throiiibosls 
of  (he  jiijiiilar  bulb;  (H))  e,\(radiirttl  abscc*?  in  the  middle  tossa  of  the 
skull;  (11)  scrolls  meningitis;  ( 12)  absrcss  of  ihc  cerehruni;  (Kt)  alwccM 
of  the  eerebellnni;  (14^  facial  paralysis;  and  (15)  postauricular  fistula. 

Ossiculectomy.  'ITic  n^movnl  of  the  malleus  and  thc  incns  for  the 
relief  and  cure  nf  chronic  siip|}iirati\c  nttlis  media  has  fijllcn  into  disti^^e 
.since  Mncowcn's  work  on  Tfie  PijtKjenic  Oismjtes uf  Ihv  Uriiin  utid  Spinal 
Corel  appean-il  in  IM!)3.  IIi«  presentation  nf  the  elHcacy  of  the  mdieal 
nia-stoid  o|KTatt(»n  fur  tlii.i  pur|Ki-se  wh.-*  ^o  cyiivincijiji  thai  it  ha.s  l^een 
almost  universally  adopteii  by  otologists  lliroughont  thc  world,  'i'hcre 
Is  now  a  reac[ii)iiary  (cnden<'y  to  ditTcrcnliad-  rhe  ca.sc-s,  and  tn  wlnpt 
vari<mn  siirj^ical  pnK-ednres,  acrordiuj;  to  (lie  characteristics  of  each  case. 
In  .some  inslnnci*?t  the  mdiral  inasioid  operaliiin  i.s  elected  as  (he  best 
niethtxl  of  procedure;  in  others,  thc  niealanuuiluid  operation  is  preferred; 
and  in  still  otiif  Ps.  ihe  otologi.sl  is  content  to  remove  thc  prannlation 
tissue  and  .si-crclions  (hroiifjli  tlie  external  nii-atus  by  nieanis  of  sniall 
curtttes.  the  syrinjie  (Figs.  422  and  42.'i),  and  inHation  and  irrigation 
throuffh  die  Eu.staehian  IuIh-  by  nveaas  of  a  \Vel>er-Liel  catheter. 

TftChnltjaft.— TAf  Auesthrtii-. — 0.s.Nicnlcctoniy  niay  be  performed  under 
local  aneslhi-.siii,  ilion^h  i(  is  iisiially  qnitc  painful.  In  the  anilior's 
experience  tlie  most  reliable  ane.slhelic  mLvture  is  composed  of  equal 
parts  of  cocaine,  carbolic  acid,  and  inenlhol.  In.stil  a  few  drops  of  thi.s 
mixturv  into  the  niealiis.  tind  at  tlie  end  of  twenty  minutes  its  full 
anesthetic  effect  is  obfjiincil. 

It  is  usiinlly  prcferatile,  hnnever,  to  administer  a  ^enend  ane-sthetic, 
as  this  insures  a  pMiiilpv  o[«Tatii»rr. 

Preparaiiari  of  the  Fait.  The  juiricle  and  exicrnal  meatti-s  should  Vjc 
scniblwl  with  soap  and  water,  followcij  by  an  alcohol  bath.  A  colton- 
wimml  rondipick  i)r  applirntor  may  bi'  \\sfi\  for  ihc  pnqM)sc.  If  a  general 
aneslhelic  is  to  be  given,  llie  patient  should  be  pliiLi-d  in  a  ho.ipilut  the 
day  iH'fore  the  operation,  and  the  bowels  and  diet  regulated  a.s  for  the 
mastoid  upenition. 

Incision  of  the  Memftratia  Ti/mpain. — The  Inrision  may  begin  at  the 
margin,  of  the  junction  of  the  anteroinferior  and  the  anterosuperior 
52  t8l7) 
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(|UMdranls  of  Uie  membrane  (Fig.  424),  and  Ix"  extended  upward  In  tl 
malleus,  tlience  downward  ulonf?  the  anierior  Iwnler  of  the  handle  to 

Ftai.  423 
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IrHiailoii  of  the  Mti«  tUroiMfa  a  i«riontloa  in  the  iMKibniui  DiccidA. 
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1.  the  Btlic;  3,  auniMnsoiTy  liauneni  ol  the 
iimllru*;  3.  exttsmuJ  Kt'ocv  'jl  tho  nltic:  4. 
Prunwk's  •pft4<e:  6.  iniill>FUii:  0,  *KI»miil 
HhwIub;  T,  incu*;  8,  lutaiiiMii  fttt&ohlns  m»l- 

IbUm  to  inner  wall  ut   (l>e  tyiniWiirir  i-n\ily:  9, 
■tiipn:   lU.  promutiloty.;   ]1,  caviim  lymiiaiil. 


umlMj,  or  lower  extremity,   thentr   r 
upwanl  uloiij;  its  [>o»UT)or  Utnli-r  iqfl 
il»p  iij)p(T  limit  of  dir  iwmliraiie," 
utttl    tlienee   downwjird    along   l)ir 
[Kisterior  niarp'n  of  the  uirudinine 
m  the  jinu'lion  of  the  fto^rsuperior 
uiid    poslinrerior   i|uadraiits  of   d 
niembranc,  as   shown    in   Fig.  42 
'V'\\h   iticJMon   imikes  two   flaps 
x\\v  memhrano  ninpuni,  wliirh  dn 
downward  aii<i  o.sjkisc  die  lymiwiiiii 
easily  (Fig.  424 1.     This  opemli 
prescn-e-s    a  larpe  portion     of    i 
nienihrana     tympaiii     and     \a.\ 
siK't-dy  refjcncration  in  ilic  p 
of  ri'jwir.     The  great  objection 
it   is    thai    the   lower    half   of   ihr 
membrane  interferes  with  the  Hraii>> 
ofo  of  the  mnpanic  canity. 

Instead  of  die  alKivt*  iw-isron.  the 
entire  membraw,  or  the  frapncnia 
of  it,  if  it  is  largely  destroyed,  ma; 
l>e  removed  by  making  an  incisi 


around  its  entire  margin  and  alonjj  IhiHi  Iwrders  of  (he  handle  rf 
malleus.    This  provides  for  drainage  during  the  aTter-trctttmenu 
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Remoixil  of  the  Maileus  and  /»««.— The  malleus  should  first  \y^  ro 
moved  and  then  the  incus.  The  aiiaehiiu'iil^  uf  (he  tensor  tynipani 
nitwlf  aiifj  the  tendinous  attachments  of  the  malleus  to  the  tviii|wni<; 
wall  >lHHild  Ik-  .srvi-n-d.  Varinus  iiifitruitients  liuve  been  devlsefi  for  ihis 
purpose,  the  be,sl  of  uhicli  are  Sexton "-•(  small  angular  hladen  (Fig.  -t2G), 
which  should  be  puiised  behind  the  handle  of  the  malleus  and  carried 
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^^^  Tbe  fljhi  rn«>nbranB  lytiipiuii  wiili  »  psr- 
(omiKin  at  thr  miinin  oT  Ih"  P'MUuperior 
qumdriuit  ov*r  ih*  IcntliMiliir  prMvs*  tif  thr 
ioeua.  indk'olinji  ii^-ru«u  'li  i^'"  mcLt  imtl  uf 
tb«  )niiBt«i<l  uitriiiu.  Thr  linr  a  b  i>  ihc 
linv  uf  inpialon  \af\ia\\ii>ity  to  tli»  rvmoral 
□(  tli«  mitlleui  an(i  meat.  Ilie  flufw  of 
mambraiHi  tliuii  rnniU  ilrap  rlown  tuiil  •iiioao 
the   app«r  luklf  U    llw   ti'mpaiiic   oHVity   u> 


upward  to  the  tendinous  attarhm^'nt  of  the  tensor  tympani  musele.  It 
slirtuUi  then  Ik-  iiitrodneed  thronrjh  the  spare  r>rrupieil  by  the  iiH-nilinina 
fpars)  flaccida,  to  >ever  the  ligamentous  attiicbmerit  to  ihe  outer  wall  of 
the  [ympHTiic  eavily. 

I>t'l.s(auc-lie*s  ring  knife  (Fip.  427)  may  alsu  be  iistrd   to  remove  the 
malleus.    Its  ring  blade  should  bt!  insinuated  around  the  hatKlle  of  the 


Th*  incMtOD 

-  It'  I  [iiir>'  io  o«iea- 

leclomy.       1.     i 

1     thp    ■iieriilniix* 

Rn.  ,,.f  1     ■_■      - 

.  li   HiriiJiii*;  3.  tyiit- 

piiii. 

'  ^iMui  lubv:  4  a,  tks 

o»rl(jl..-.ij..  :,..; 

:...,..  turned  duwufrard. 

Fio.  «0 


Pio.   427 


r.AjiMii»*»Ea. 


a 


r.AJUMVBCB 


SMCtdB's  OMtculcclomy  IcnivM. 


ftlac  curatMB  for  miMvi&R  tlw  Bi«U«tH. 


malleus  and  passed  upward  as  far  a-i  possible,  cutting  the  atlaehment 
of  tlie  tensor  tympani  muscle. 

IlAving  thiw  .severed  some  of  the  attachments  of  the  mallciui,  it  Jihonld 
be  removeil  either  with  the  ring  knife  or  wrth  forcep.«  (  Fig.  43S). 

'ITie  ring  knife,  or  dull  niig,  .should  encircle  ihe  handle  of  the  malleus 
as  high  as  po.s,sil>le.  and  tiien,  with  a  rucking  or  side-lo-side  motion, 
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If  the  fororps  are  used,  the  handle  of  the  aialleii^  .nhotikj  l)e  He'ized 
A.S  high  a.s  pKssiMc  and  removnl  in  (he  same  manner  ax  with  the  ring 
kuifv  (Fig.  428). 

'i'he  incus  is  not  so  easily  dislodged  from  iu  p^x'tilion,  a«  its  long  p«>pess 
is  often  ()fyi>nd  (hr  gnisp  nf  ihe  f<irf*'ps,  and  even  when  it  nan  Ix'  seized 
it  is  so  fmgile  (iiat  it  is  apt  t"  hreak.  TJie  incus  hook  (I''ig.  42?),)  ih  iht; 
[le.^t  instrument  For  its  removal.  Anodier  difiindty  enconnter<*<J  is  the 
liabih'ty  to  dislueufe  it  liackwani  into  die  oditusad  antnun.  'I'oohviaie 
tliiv  mishap,  the  ineus  hook  should  hr  intnxhicrd  hehin<l  die  VxmIv  of 
the  ineiis  and  pa.ssed  upwarri  ami  forwani  ovit  il.s  ImkIv,  'I'lu-  hook 
.tho)iI<t  then  Ix-  presscrd  downwani  and  .slighlly  forward,  thus  dislodging 
the  incus  and  hringing  it  into  the  lower  jK>rlion  of  the  tynipanie  eavity, 
where  it  may  W  removeii  willi  tlie  forceps. 

'J1ie  stapes  js  never  removed  in  the  operation,  as  to  do  so  would  subjeet 
the  labyrinth  to  infi.t-tion  atid  would  cause  pronounced  deafne.s.s. 

HeTaorrhage. — HIeeding  may  \tv  controlled  by  mopping  the  tvmpanic 
cavity  «ith  adrenalin  or  with  a  hot  I  to  2(XN)  l)i<'iiloride  of  menury 
iinhttion. 

Drc.tmriff»  and  Aftrr-ireaimfut. — -The  U'st  <lre^sing  is  a  loosely  applied 
strip  of  sterile  gauze  extending  fnim  the  tympanic  tMvity  to  the  auricle, 
'llie  eavity  of  the  auricle  should  l>e  t(M>sely  filled  with  gnnze  and  collon 
and  the  whole covt'M-d  with  an  ethereal  solution  of  collodion,  nliieli  holds 
in  place  as  effeclufilly  as  a  large  and  ciinilxTsonu*  bandage. 

'I'he  afler-Ireatment  con.sist>  in  applying  .similar  dressings  urwl  the 
cleansing  of  the  tympanic  cavity  with  cotton-wound  applic-ators.  infla- 
tion through  the  F.u.stachian  iu)x\  and  the  reduction  of  granulations 
with  carbolic  acid  or  dehydral«I  crystals  of  chromic  aeiil.  for  a  [icriod 
of  about  one  month,  or  until  the  ear  is  dry. 

If  the  operation  Is  unsuccessful,  eidier  the  radical  or  the  meatomastoid 
operation  may  he  performed.  The  perccniage  of  ciirws  (chronic  otitis 
media  purulenta)  is  very  small. 
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Indications  for  Snrgic&l  InterTention.~Il  is  taken  for  grantnl 
that  ttu-  iiMml  aUiiiIv)-  dicra[Miilic  nuasures,  as  {a)  the  application  of 
leeches  (or  the  artificial  leech)  over  the  mastoid  proee.s.s  and  in  front  of 
the  tragus,  (6)  the  instillation  of  a  12  per  cent,  .■ujluti'on  of  carbolic  acid 
in  glycerin  into  the  auditory  me»tn.s  (c)  fnv  incision  of  the  nienihraiia 
tytnpani.  »rf)  ic-e  over  the  ma.sluifl  process,  {<■)  heal,  cathartics,  etc..  have 
been  u^ed  without  success. 

1.  '1'he.se  and  perhaps  other  therapeutic  mru-sures  liaviiig  failcil  to 
abort  the  infectiou-s  and  ilestnictive  process  in  the  cavum  tymjMini  ami 
ma.s(oid  antnmi  and  cells,  the  disease  tends  to  lieeome  chronic,  a  fact 
which  may  coiwlltute  a  stifficient  reason  for  (lerforming  a  simple  exen- 
teration of  rlic  masttml  antrum  aiul  cells.  To  wait  for  other  aiHl  mure 
definite  indications  might  de\'elop  the  necessity  for  a  much  more  radical 
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o|H-r»lion.  or  cren  lead  to  serious   JDtrucranial  complications,  and  to- 
danger  tlu-  life  of  (he  patit-nl.    Inlcrvcntioii,  when  tlm-att-ncil  cliniiiiritj ' 
is  iriunineiii.  n-^jiiiR-s  a  (.•oi]i]>iira lively  simple  surj^iiail  proceilmv.  wlii 
almwt  alwavs  result*  in  a  peniiancm  cure,  often  with  but  litUe  or 
inifwiirinent  of  the  functioa'*  of  llie  CHr. 

2.  IJulpiig  or  saggiiij;  of  the  [josterior  superior  wall  of  the  cxtM 
auditory  meatus  near  the  meiiibrnna  innpjini  is  due  to  the  inviilvemrni 
of  the  nia.stoid  cells  below  and  anterior  to  the  antrum  (cells  of  iurchnerVi 
anil  is  a  positive  indinicion  for  the  ma.«(toid  operation. 

',i.  Pain  over  the  tnastoid  aiilrtini  uihI  lip  which  is  not  rehVvnl  Iiy  tl 
aj>pli(-ulion  of  iee  (one  (o  four  hours),  Hlternate<l  with  heat,  over  :i  per»<> 
of  from  tnentv-four  (o  forty-ei(^il  hours,  'is  an  iiidii'ulJon  Utr  the  siinpk 
mastoid  operation.    The  [win  signifies  congestion,  edciiia.  or  yraniita-^ 
tions  which  Woek  the  ilrainoge  of  the  se«_'retions.     Pressure  neenMflfl 
and  toxemia  rapidly  develop  under  such  condiliun<«.  and  if  the  pain 
(lersisLs,  the  mastoid  antrum  and  cells  should  l>e  ()p«'neil. 

4.  Kdcum  uiid  redne.ss  of  the  ma.stoid  re^on  signify  blocking  tj(  the 
secretions,  and.  If  ihe  condition  is  not  Tflic%'cd  by  leeching,  ice,  beat,  rtc^ 
constilulc  uiiolher  indication  for  surgicHl  inlervcntion. 

5.  Tlie  presviKC  of  a  siih|H-riuateMl  aUsttss  over  die  mastoid  pi 
especially  in  adults,  having  its  origin  through  a  ii^^tulous  opening  in 
miutoid  cortex,  is  an  indication  for  the  o|xmition.    In  infants  and  i.4iiV| 
dren  5iuch  a  condition  often  ha,s  itt  origin  beneath  the  prrio-steuui  of  tl 
meatus,  ihe  niu.stoid  cortex  being  intact,  hence  a  subperiix^teul  uh 
and  the  infection  of  the  ear  and  mastoid  atUnini  nmy  be  cnrvfj  by 
incision  (Wilde's)  through  ihe  skin  over  the  mastoid  prtuf-ss. 

(i.  Meningvut  irritation  ( compliraling  acute  mastoiditiv).  a.s  evidencnl 
by  convulsions  ( in  infnnis  and  children ),  rleliriiim,  intense  headache,  ctf-^ 
may  call  for  ihe  mastoid  openilion. 

7.  ( )lher   and    more  .seriou.s   intracranial    com plJeati oils,  us  cin-on>- 
MTilKi]  iiK-ntngitis  (epidural  aKsc-ess),  serous  meningitis,  thromlxviis  cl, 
Ihe  lateral  sinus,  etc..  constitute  positive  indicatioa<>  for  Uie  inasti 
operntton, 

The  Simple  Mastoid  Operation  in  Acute  Mastoiditis.— The  Te«lh 
nJqtie.— The  preparation  of  the  patient  and  ancsihcsia  will  not  \w  di-* 
cussed  farther  than  to  say  that  the  head  .^htMihl  Ik*  shaved,  scrubhnl 
etc.,  over  an  area  extending  at  least  three  inches  from  the  attndinient  li 
Ihe  anrieir,  both  alHive and  iM^hind  it.  (>ther«i.s<-  thepalieiii  slunild  he' 
prepareil  and  ancsthetizeti  as  for  any  other  nuijor  surgii-al  (>{>fru(inn. 

'rhc  incision  liack  of  the  auricle  slmuld  lie  so  extended  as  to  fuHi 
expose  the  entire  field  of  the  operation.    In  adults,  the  primary  iiici.<4t 
(Fig.  4.10,  a,  a')  should  liegin  at  the  nmsliMd  tip  om*-hair  in*'h  ^¥i%terit(r  i 
the  attachment  of  the  lobule  of  the  auriele,  antl  extend  upward  U^hinil 
the  auriele,  gradually  approaching  its  attachment,  until,  when  ne«r  thc^ 
supiTior  attaclnnenl,  it  should  be  aJHJut  one-fourth  of  un  inch  [KKirrit 
to  it.     It  should  then  Ije  extended  antrrtoriy  to  a  point  itnmeilist  " 
above  the  superior  altnehmeiit  of  ihe  auriele  (Fig.  430,  a).     If  u[ 
retracting  the  posterior  flap  the  operative  field  (posteriorly)  is  not  fully 


.ml  ' 
■  the  J 
rrinH 

j3 


Digiti 


i, 


ACUTE  PRIStARY  MAfiTOJDlTlSi 


S23 


exposed,  a  secondary  incision  (Fie.  -^^^  K  ^')  sliould  be  msAe  at  right 
anfiles  to  the  prirEiiirv  one.  ll  Hliinikl  Ik'^ih  uw  a  level  with  the  exienial 
auditor}'  lui-atus  and  lie  cxteridf"!  Itackward  for  u  distance  of  one  inch 
(Whitinjf).  In  those  cases  in  whicK  the  mastoid  cells  extend  well  hack 
toward  the  occiput,  it  will  be  necessary  to  extend  die  secoiMlary  incision 
accordingly. 

The  primary  iiic-ision  i  Fifj.  +.'«),  a.  a')  .•ihoulrl  Iw  iirsl  suf>erficially  out- 
lined with  the  scalpel  to  insure  clean-cut  edges,  proper  cune.  and 
extension.  It  should  then  Iw  carried  tin-ough  the  entire  substance  of 
th«  skin,  subcutaneous  tissue,  and  tlie  pertoisteuni. 

t'lu.  IW 


"Ae  poaMuricuUr  mutoid  in«Uon.    b,  a',  ihe  primary  incUoa:  6.  h',  the  Moondcry  Inciaien. 

The  Elevation  of  the  Cntaiit-uiix  Perioeteat  Ftaps. — The  skin  and  |)cri- 
ftslouin  should  Iw?  elevjilcd  tni;rlber,  <Ircal  care  should  Iw  taken  to 
preserve  the  peri^>.^teuln.  as  ihtr  ,si]l>>t'«jiifiit  repair  uf  the  wound  will  de- 
|>erid  .somewhat  upon  the  integritv  of  this  sirnclure.  With  this  objcrl  in 
view,  the  author  devi.sed  the  f>erio.stciil  elevator  .sliowu  in  Fig.  4^11.  The 
periattcal  blnd*'s  are  at  rij^^l  angles  to  the  axi.s  of  the  liandle  of  the  instru- 
ment. Kxfieripiice  has  .shown  that  (his  angle  is  l>e.st  adapted  to  the  e-lean 
elevation  of  the  iua.stoid  periosteum.  The  instrument  is  provided  with 
Iwn  right-angle  elevalors,  one  eh'vjiting  on  the  pull,  and  the  other  on 
the  puiji.  But  Utile  diflicully  wilt  Im?  experienced  in  elevating  the  upper 
two-thirds  of  the  anterior  and  posterior  fiaps;  whereas,  the  lower  third 
wilt  b«  elevated  «ith  dlfiicully,  a&  Uie  tendinous  hbers  of  the  stcnio- 
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mastoid  musdr  ptcrce  it.     Tbe  tendinous  twnds  of  this  tniude 
be  ciit  vith  ?horl.  I»tiinl  ^'isf^trs  frrnii  thr  rxlnrml  cnrtex  of  the  mastoid^ 
tip  liefore  dwttlioii  uf  t}i<:  (jeritisltrum  is  attratptcd.     If  this  is  not  done, 
long  miuele  fibers  may  be  pulled  from  the  steoom&sioid  tuiudp,  thiu 
opentT^  avenues  of  infection  in'  its  Hxbstjuice  (Whitisig;. 
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the  extf-nml  characteri$tit%  of  the  masinid  pmrrss  «iid  «oiiiKi?  mk 
mestu-s  shrMild  Ih-  noted.     To  experietH-rtl  sur|!eom,  ihi?  r«iiiimi  ImI  fl 
B  few  swotids  of  time.    The  first  conrem  .should  be  to  cktprniiiK  th' 
location  of  tbe  mastoid  antnmi,  a-<  it  Fortus  the  deeper  l«ty)TpaA  A  tfaft 
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maatoid  process.  It  u*  usually  locntwl  at  a  depih  of  alwiut  oiit^halF  iiicli 
beneath  llie  nmstowl  cnrlex  and  ii.  little  alMjve  and  iK-liind  the  caviim  tym- 
pHiii.  There  are  four  ninre  or  less  constant  external  laiiilniHrk*  whicli 
will  piiide  tlie  surgeon  to  the  mastoid  uniruni.  The  one  most  constantly 
present  is  the  area  of  sieve-like  perforations  in  tlie  mastoid  cortex  just 
!>chinrl  the  evlerna]  upcniri;,'  of  the  meatus  i  Ki^.  ■):i2).  'I'hrse  small 
o[H-nin{;.s  eotilaiu  iiiiiiiile  vessels  whieh  blee^l  after  tlie  [HTiosicuni  is 
elevatwi.  The  surface  of  the  Ixine  should  be  mopped  dry,  and  In  a 
monieni  the  bleeding  (xiints  will  apptrar.  Ani>tlier  landmark  usually 
prewnt  i.s  the  suprarneatal  -spine,  or  the  xplne  of  Hetile  ( Fip.  ^-iL*).  It  is 
a  small  triangle  or  (llamon(i-.slu\|>e<l  Umy  lip  projectin(f  oulwarrj  and 
forwaitl  from  the  p«wicrior  margin  of  the  external  auditory  meatus. 
'I'he  point  for  enterin^f  the  aninini  is  immediately  behind  the  spine. 
'I'he  thini  landmark  for  Im-atiufj  the  ma-itnid  antniin  is  ihe  supraineatal 
triangle  (Fig.  4-i'2).  'V\w  npper  l)oiiu<lnry  of  ihe  triangle  is  foruiwl  by 
(III-  lower  hortler  of  the  posterior  ridge  or  r^Kit  of  ihe  zyg^miatic  proi-ess; 
[he  posterior  inferior  Ixjundary  is  formed  by  an  imaginary  line  extending 
from  the  fxwtenor  ciul  of  the  root  of  (he  Kygfima  to  the  inferior  iM»rtioii 

f'la.  433 


Tha  tluaaliui  pvrfomtor. 


of  the  .Spine  of  Ilenle,  or,  if  this  i.s  not  prf.'ient.  lo  the  posterior  inferior 
margin  of  the  auditory  meatus.  An  opening  made  in  the  anl(Ti<ir  |»rir- 
tion  of  tliis  triangle  near  ilie  auditory  meatus  will  enter  die  nja-siuid 
antrum.  The  fourth  Uiidmurk  to  the  antrum  is  the  direction  of  the 
{«»sterior  .superior  wall  of  the  iHiny  iwrtion  of  the  auditory  meatus.  This 
Is  ax-ertaincd  by  introducing  a  straiglil  probe  into  the  meatus  along  iLs 
po.st<-rior  superior  aspi-ct  and  noting  the  angle  of  inclination  in  relation  to 
the  general  surface  of  the  ma.st<»id  etpflex.  Having  noted  tbi-  foregoing 
anatomical  lantlmarlcs.  tin-  cxeiiterfltioji  to  expose  the  antrum  .should 
be  l^egun  at  (he  point  indiealMl  by  the  first  tliree  latidmark-s  dcscriUt'd 
and  extended  iiiwanl  in  a  eiirection  parallel  ullh  the  prolM-,  as  sng- 
ge-^tctl  in  the  dc-scriplioti  of  ilu<  fourth  hitirltniu*k.  'I'he  usual  {liittiion 
of  the  posterior  su|)erior  wall  of  the  bony  meatus  is  markedly  inwart], 
ami  ^lightly  downwnnl  and  forward,  .\fter  excavating  for  a  depth  of 
oiie-hulf  inch  i.MMin-times  ninre.  rarely  less),  the  outer  extension  of  the 
mastoid  antrum  may  l>e  lookc«l  for.  The  lateral  sinus  is  somelimes  near 
the  surface,  and  may  lie  immetliately  tienealh  the  skin.  Should  the 
ina.t(oi()  cortex  l>e  carious,  the  fi.Htuloiu  (ru-i  may  bo  fnllon-tHl  to  its 
origin  in  the  oiiLruin  or  cells  without  regard  to  the  external  lundinarki). 
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Ojwning  the  Mastoid  Antrum. — The  UtL'uian  porforaior  (Fig.  433) 
or  H  RCMige  may  lie  iisiff  u>  expose  the  inustoid  antniiii.  PerMnially. 
(he  author  prefi-rs  tht'  Uussimi  perforator,  as  its  use  avoids  the  >h<K:k 
inridcni  to  llie  Mows  of  tlie  luullet  (Kig.  4'.ii)  in  using  the  gou^.  If 
tlie  Hiissiaii  perfonitor  is  u.mxJ,  its  tip  sliould  be  placed  iti  Uie  »upra- 
meatal  triarij;!e  (Pig.  432),  with  the  loiifj  axis  of  the  instrument  parallel 
with  the  prohe  pbceil  against  the  posterior  superior  wall  of  the  nieatiLs. 
fts  descrihed  umler  Kxtenml  Iwindniorkii.  '^I'hc  nia.sto!d  cortex  is  then 
perforaled  with  a  lionii^  iiiovenieut  of  tlie  perforator,  the  iKitie  shavings 
pft.ssing  into  the  hollow  chnniher  of  the  instrument.  The  instruiuent 
idiould  Ih-  removed  from  time  to  time  to  examine  the  bottom  of  the 
bony  wtHind.  to  see  when  a  piieuumtic  space  is  uncovered.  \Vheii  tlii> 
occurs,  a  dark  spot  will  be  found  in  the  Itolloin  of  (he  wnnml.  AMien 
tlie  mastoid  ct^rtex  Ls  carious  the  tissue  may  be  exeavaletl  with  a  eiiretlc, 
the  anatomical  landmarks  l>etnp  dtsre/jiirijed.     A  cur\"ed  silver  probe 


Allport'a  masUitd  mallM. 


should  1h>  inlrodiicixl  into  the  pneuniatie  space,  the  cun'etl  tip  bein^ 
directed  anteriorly.  If  the  pneumatic  .space  is  the  mastoid  antrum,  the 
tip  of  the  prolH!  will  pass  forward  throngli  the  aditn.s  ui!  anirum  into  the 
eavum  tympani,  as  shown  in  Fig.  435.  If  the  pneumatic  space  i.s  n 
ma:!4toid  cell,  the  probe  will  not  pass  forward  thniugh  the  aditus  ad 
antrum.  If  the  sigmoid  portion  of  the  lateral  sinus  is  located  anierinrlv 
against  the  jwisterior  wait  of  the  auditory  meatu.s.  the  perforator  will 
uncover  it,  but  will  not  injure  it.s  membranous  covering.  Herein  is 
another  reason  for  preferring  the  ItiLssian  jH-rforator  to  the  gouge. 

As  Whilitig  lia,s  so  well  shown,  the  external  conformation  wf  the  ma»> 
toid  proccs-t  will  .-jhow  the  position  of  the  sigmoid  portion  of  ilie  lutentl 
sinus.  The  .sinu.s,  Ijeing  a  large  ve-^sel.  reijUtrcs  space;  hence,  the  area 
of  greatest  external  bulging  or  conve.\ily  of  the  ma-stoid  cortex  muv  be 
taken  a.s  a  gtiide  to  (he  liK-al'mii  of  the  sinus.  When  the  eonvexitv  i»  a( 
the  middle  portion  of  the  mastoid  ctJrtex,  it  Is  well  out  of  the  wav  in 
opening  the  antrum.    When,  however,  the  anterior  portion  of  theauuetoid 
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Cortex  is  elevated,  ami  (he  posterior  wall  of  the  montus  drops  at  riffht 
aii^e.s  fnmi  it,  the  sitiiis  is  loeateti  Hiileriorlv.  ami  will  Ije  expo.sr<l  in 
t^-niiig  the  Hiitruin,  In  such  subjects  it  mav  lie  neccwiiirv  to  open  the 
antrum  by  removing  the  posterior  wall  of  the  meatus  after  the  nu-lhixl  of 
Stacke. 

Mavinp  exposed  the  maaloid  antn]m,  its  dimensiotis  and  extensions 
sJuHrlcl  Ih-  ilelerinineif  wiili  a  l»riil  )pn>bc'  iiitriMbu-iil  thnnmli  the  Ixiiiy 
wouikI.  The  wliolc  outer  wuW  nf  the  antrum  should  then  be  removed 
with  a  gouge  and  mallet  or  the  rongeur  forceps. 

Fio.  43fi 
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Hw  op— tnc  into  ili«  mutoid  Antrum  motW  with  lb«  ttuHnian  iwrfonitor.  The  fori  ihiii  iW 
filvcT  |)TOt>*  piioMn  forwanl  Ihroueti  Uic  mlidii  ml  anlruni  into  tbr  ravum  lymponi  i*  proof  thjit 
tha  prnaunutlu  iiiAiia  cl  th«  botioni  of  thn  ■'oiuid  U  iho  uitriuii  aniJ  nuli  •  iDMlirid  rrll. 

The  liemomf  of  thr  Maxtoiil  Cinirx.—Tiw  ma.sloid  cortex  may  W 
removt-d  in  parallel  shavinpi  (Fig.  43(i).  a*  recommended  by  Whiting. 
From  three  to  four  grooves  are  made,  expi>sing  the  superficial  i-ells. 
1'he  (jouge  may  be  applicil  at  either  the  niastrMti  tip.  a.s  .shown  in  the 
dniwirig.  or  at  the  level  of  the  nm>loid  unlnirn.  Care  ahouW  he  e.\ei^ 
cised  to  avoid  injuring  the  mastoid  emissary  vein  shown  at  tiie  [lasterior 
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The  rcnutvai  di  tta*  cortex  of  ibe  mMtoid  Mucns. 

Tfie  Exi'Dicrafiofi  of  the  Mastoid  CrlU. — ^After  the  wirlex  in  rv 
the  i.v\h  -shiHilfl  Im   l»ri>ktM!  down  and  reniovetl  with  the  curt- (ft-  and' 
rongeur  fuix-Kpc     If  tW-  interrelluljir  walls  are  soft  or  necrasrd, 
ruav  he  rt'iiiovwl  wiili  a  curi'tie.    If  ilu'v  art*  firm,  the  ron([eiir  foixrn* 
hctltT  for  ihf  pur^»t.    'Hie  ovt-rliui»j.'ing  oUki--"  of  the  ^lu.^t(>tll  cnrir 
should  l>c  rcmnv(vl  with  tlu'  miif^eiir  f<>rcep;s  (Fiji.  -i^T)  tin(i)  hII  (tIU  »rc 
complrti'ly  exposed  lunl  a(ir>jsiblf  to  eurettouient.     Ijirge  mastoid  ccIL 
are  often  fwmd  in  the  lip  of  the  process.    These  may  l»e  the  fotTit  tval 
of  iHe  infwtion  Htid  the  only  place  where  pus  is  found.   'Vhe  cdLs  »hoi 
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therefore,  be  exposed  to  the  tip  in  all  nises.  as,  othenvi.se  the  focal  centre 
of  infection  may  not  Ik*  expei-std  and  thf  operiitioii  fail  tjf  it.--  purpose. 
All  r-ells  j^hoiild  \w  n|M'ne(i,  Imt  not  roinplctely  ohJitoratcd.  Ji.s  in  the 
meatoinastoid  ami  rufjicul  (i|KTiiti<Hi.s. 

Thr  Irrigafion  of  the  Wound.  —  As  the  infective  mie^o6^J,'!^ni,snl^  in 
acntc  niuNlojiJitisHri-  ii.snally  ipiireiK-li^e  iirif]  viruk-tit.  and  il  lieiiig  itEiiio^t 
Uiip<xs<iil>lc  (o  prvvc-iit  them  euuiiiif;  in  rontuct  will)  the  soft  lissueii.  It  is  a 


Pt<>.  437 


^ 


"Rm  eanpbtton  oi  tbe  rsmoval  of  the  miMliiiil  ii>rl«-x  u-illi  ttvo  t»iuii«ii  f<Mt't>D>'>    tliC  Mil* 
may  nku  b«  rwuiiivnl  wilt  th«  nune  iii*truiiipiil. 

Wise  pnx-aiitiun  to  irrigate  the  womuf  with  a  I  to  400(1  bJcliloriil"'  solution 
at  about  llfl'  F,  The  external  nmlitory  riieHtils  should  »l.sn  he  si'nililHiJ 
and  itripateii  with  the  same  .sohilion,  eare  lieirig  lacrciwetl  t»  avoid 
injiiririfc  the  nionibmmi  lympnni  and  dislocaliii]!  the  oiislck'ji. 

The  Cltmtre  of  the  Cuinvimtn  \f'tmtiif.  -As  ciminup;f  rinist  be  main- 
tained for  several  days,  and  the  uavuui  lyiupaui  h,  ool  exposed  by  the 
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oppnitioii.  it  is  necessary  to  provide  for  drainofie  through  the  posirrio 

u-uiiml.* 
'I'he  fuianeoiiK  woutul  Is  not.  thfircforc.  t*oiii|)Icifly  clu»c«l  at  Uw?  lir 

ot  the  oi>cniti«ii.    The  upper  in-d-third.i  is  sutured  as  shown  in  Fig. 

wliiltf  the  rerimininjj  luvrer  ihini  is  Ii-ft  opci 
'w-  ■»»  for   llie   iiitrodurlioii    of    the   dniiiui^'   l>il 

aiirl  ^iiiizi.'. 
•  The  Orriunng. — The  objeet  of  (he  dr 

ing  is  rwofoUl- -namely,  to  proiiinir  diBin 
u^v  and  urittirt  the  woiniil  froin  further  ii 
fittion  wnilc  the  proci^ss  of  reimJr  is  in 
ff^ns.  In  onJiT  to  n(Nt>iiiplish  the  first  ohjf 
the  dres.'iiiig  ^(hould  lie  so  applied  ua  to  itvMjr 
free  rlrainage.  Aatirdiiijf  lit  the  authnrlj 
e?i{H-i'ienee,  unlv  so  much  piiixe  sliouli! 
iiilnxhic-ed  inlit  tin-  depth  of  the  Ikkiv  utitin 
as  to  i-arry  off  tlie  .set-retiunh  ti>  the  iiul 
fll»sorlx-n!  drea-iinp.  To  pnek  the  wout 
with  piuze  is  poor  nrarliec.  as  the  ^li 
livfoiru^  satiirateii  with  the  -"eeretioas.  n-inin 
iheui  in  the  wound,  where  ihey  hathc  it 
walls  and  retard  tlie  reparative  procnui. 
the  other  hand,  if  only  a  small  w  ick  uf  poit: 
i.s  eurried  to  (he  lM>itoin  of  the  Ixiiiy  wihiikI,) 
the  M'«-reiions  an-  tinTiiHl  out  o-s  f&si  u 
formed,  and  the  healing  proress  pr 
uninterruptedly  and  rapidlT  to  repovery. 
.<pim1ly  cut  *fJt  rul>l»*-r  mW,  with  n 
wiek  of  gauze  plaeed  IrMtsely  in  its  llll 
(Fig.  43U).  should    \h-  inlrudueed   into  ibr 

mastoid  wound.     A  ^mnll  nt'ek  nf  gaim*  is  also  plaeed  tti  the  exi 

atiditory  nieatiis.    'llie  outer  aU»orlx.-nt  and  protective  dre.s.sjng  confi»t 


--■J.' 


Mrttinil  of  etanns  th*    niiuitoiil 
tnaiaioD    ufler    tlia   ■ini|>Iir  iTiimtoliI 

opaiBtioi)  in  noiti*  miMtoldltlt. 
TIm  i«MraJ  rubber  UiIh-  unil  ciiiim> 
drain  in  the  lunar  aB^a  o(  Uia 
inevfon  ptovrni  (iMftmtK'iwnt. 


n»,  430 


A  Dplndty  (wt  nibbv  tab*  wtitb  k  KRtsU  wiek  of  gmum  Id  ita  luoMn  ooMrtjIuu*  atm  o4  ika 
bMl  draiua*  ilrtMlac*  utwr  mwrtelii  oMtnitod. 

of  gauze  padt.  HxG  inches,  placed  over  the  auricle  and  nia.itoiM  wtHii 
and  held  in  position  mth  a  iMinduge  applinl  in  a  fan-shaped   ^— 

(Fig.  -««)). 

*  Id  pMformina  tho  »lmpla  nuwloid  OMntlnn  lor  vuM  aWMhUUa  It  ta  mmn^mm^rx  I 
ihn  •atemtd  nuililory  cimuiIiw.  i>i>  i*  nhowii  in  ihn  draBttiVk.  IW  4nr«ta|^  ■«  *hv  ■■4 
tko  BBittuininil  liindmwk*  for  inarbiiix  purpow,  bikI  rorntMNWla  4ngflUBK4lM  llrfha 
maalaniMtoid  opmiAitiaM  lor  duonJc  ituutoMbtM. 
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The  bandf^fe  shoiiW  noi  Ir-  iippliccl  under  Uie  chin  or  around  the  oeck, 
ii  is  mifomforiable  and  utitiifessiLry. 

The  Aficr-treatment. — The  first  dressing;  should  be  removed  a(  die 
expimliori  of  three  days,  the  n-oiind  CHVi'ly  gently  mopped  drv  with  a 
cotioii-woim<l  a|>pn<'alor,  and  aiiothrr  spiral  lube  dn'-ssirij;  inirfKiueed. 
The  meatus  shonk!  also  he  mopnod  until  freed  of  secretion^t,  u  fresh 
jpiiisie  wick  Hppliiti,  and  the  whole  (H>vered  with  gause  pads,  as  in  iho 
first  dressing.  The  *.iiture>  should  Ijc  iiispeflcd  U-fore  redressing  (he 
wonnii,  and  if  stifeli  abscesses  are  pre,senl.  the  sulure.s  .sliould  Iw  removetj. 
If  the  wound  is  healthy,  tliey  miiy  l»e  left  in  position  until  llie  fiairdi  or 
fifth  day.  The  wound  should  Ih'  drt*is.sed  daily  ils  de.scril)cd.  inilil  the 
seerelion  diniini.'^he.s  to  a  small  uinount,  after  which  the  tulie  should  be 
omjued  find  (inly  a  smalt  wlcknf  {tauze  inirodnced.  The  cavity  will  then 
nipiilly  iill  in  fnini  Uic  iHJttiiiri  with  liejilthy  granulation  tissue,  and 
at  (lie  end  of  from  three  Ut  six  wet-tcs  Ik-  entirely  healed,  with  a  slight 
lepres-sion  at  the  lower  angle  of  the  wound. 

In  exceptional  csises  infection  of  the  labyrinth,  sinus  Uiroinlxwis,  etc., 
'may  develop  s[ibse<pient  to  the  njx-nilion  and  morh'fy  the  course  of  the 
rejjarative  prcH-e.ss.  or  even  necessitate  tlie  adoption  of  other  .surgit'al 
procedures  hereinafter  dc.scribe<J, 


CHRONIC  MASTOIDITIS 

Chronic  •  niastoiflitis  is  one  of  tha^e  diwases  whieli  rtwists  simple 
melh(K(s  of  ircalinent,  anti  for  the  last  fifteen  years  the  radical  ma.sloid 
operation  has  been  the  only  trL*atiuent  thai  insured  any  real  success. 
Two  years  ago,  however,  t'hartes  .1,  Heath,  of  I-ondon.  called  attention 
to  itie  lirilliant  results  obtained  by  u  le^  radical  procedure,  whereby 
tlie  hearing  was  greatly  improved  and  the  di^cflse  apparently  cuj-ed. 
Korner,  Stnck(!.  ami  others  previously  described  an  operation  Munewhai 
siniitai'  Ui  that  dc-snribol  by  Ilciilh.  Sinci-  then  the  author  h;i^  jwrfonned 
Iwenly-fivc  (i|)i'ralii>ns  vvilh  a  iinKlificd  l('<'lmic|iic.  widi  giHKl  results,  ']'he 
dilFerentxf  belxveen  lliu  ineUiuds  i.^  lliat  the  author  makes  a  i^'Oinplele 
exenteration  of  all  the  pneumatic  cells  of  the  temporal  bone  and  ii.ses  a 
moijifieil  Ballance  plastic  meatal  flap,  as  in  the  radical  operation.  To 
this  new  operation  he  has  given  the  name  mraUrma-rtitiif.  The  (a)  raijieal 
and  the  (,h)  ineatoniastnid  ojM-rations  will,  tiu-i-i-fore.  Iw  descrilaxj  as 
reniftltal  nieasures  for  the  cnrc  of  ehri>iiic  mastoiditis. 

The  Radical  Mastoid  Operation.— Technique.— 7*^^  Rt-moyxU  of  the 
C{*iirx  ami  tin-  Kmitcraiinii  of  the.  MasUmf  TV//.?.— The  patient  is  pre- 
pared Its  for  the  simple  ma-sioid  o[MT«tion  in  acute  mastoiditis.  The 
mu.stoid  aiitnim  and  cells  are  exeniemled  a.s  in  llio  simple  operation  in 
acute  nia.s(oi{|ili.s  (sec  Simple  Mastoid  (Jperation,  Figs.  435,  4.1li,  and -137), 
with  this  difference:  Tii  trie  simple  ma.ntoid  operation  there  is  no  neees- 
sily  for  making  a  complete  exenteration:  wherea.s  in  the  ratlical  o|:era- 
tion  all  pneumatic  s|>iio's  in  llie  mastniii  p^<'<1^s.s  iitid  /.ygonnicii'  nKil,  us 
well  ajt  lliOKe  tu  the  posterior  wall  of  the  pyrumid  of  the  petrous  portion 
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of  the  temporal  bane  (.lansen),  are  removeil.  li  U  not  cnou^  to  es- 
posc  tlic  celts  to  view,  they  iiiu.>>t  Ih*  lotally  exenterated.  To  fail  in  Ihi* 
re«pe<1  tiiay  l«ui  tn  tlie  ncct'ssity  of  perfnrniin^  a  .swomlary  opcmiion. 
It  (laa  lH.*n  dajniecl  by  some  operators,  who  do  not  njiupleiely  mnuve 
thirse  cells,  thai  it  was  in>|K>ssible  to  tell  when  all  of  ihcm  h»*j  l»fii 
ifuioved.  They  uImi  <'laiin  tluil  iI5  |xt  t-ent.  of  the  radical  nitw»ji<i 
operations  had  to  be  followwl  by  secomlary  operations,  \\hilr  tl  b 
triK*  ihai  the  operator  cannot  positively  state  that  all  the  cells  have 
renioved,  he  can  at  teavt  endeavor  to  remove  theiu.  aiid  in  die  \i 
nmjarlty  "f  <-as<-«  he  will  \tv  siicee-ssful.  It  ha-s  been  the  author's  rami 
eiiijeavor  during  a  period  of  seven  yeairs  lo  remove  all  the  pmnm 
cetls.  whether  in  the  ma.stoid  process,  zyp^matic  root,  or  in  the  p<i*tcri<| 
wall  of  Ihi'  pyniniid.  witli  the  result  dial  only  \»\v  i-asc  has  rc<|iiir 
H  sc<.-onilary  openition.  The  good  results  obtained  were  partially  ili 
to  the  painstaking;  n-niuval  of  a1!  tlie  piieuinatie  ivlls  in  the  letii[)or 
bone  and  to  eerlain  |M)inU  of  iiiipn>ved  techni«{ue  to  be  narrated 
sulise<|iient  paragraphs  of  this  ehapter. 

The  Hf  moral  of  the  l*osteru>T  Wall  of  the  lioni/  Meatus. —  Having 
picied  tlie  exenteration  of  die  mastoid  antnim  and  cells,  the  ponK 
wall  of  the  bony  inealu.s  h  removeil  with  a  diisel.  as  shi>wri  in  Kig.  ^i 
In  the  removal  of  this  wall  there  are  certain  anatomical  stnictures  whJc 
may  bt^  injurtil  if  din*  enre  ia  not  exercised  to  avoid  them.    These  A 
tares  are  ibe  facial  nerx'e,  ihe  i-xternul  or  horij!Otital  semicirctdar  om 
(Fig.  1 10,  ii),  anti  the  dura  nf  the  middle  fassa  of  the  skull  t  Fig.  4-10. 
The  facial  nerve  emei^s  from  the  petrous  portion  of  iho  temporal  bor»ej 
parses  Uu-kward  along  thesn])eri«)r  margin  of  the  imit-r  wall  of  the  cavi 
tyrnpaiii  just  above  the  oval  wHtidow  (Fig.  440).    It  then  rourMv*  doaih 
ward  across  the  inner  and  inferior  wall  of  the  aditus  ad  aoiruin.  iutin^l 
diatcly  k-low  the  upper  and  deeper  portion  of  the  bony  W)dl  «f  the  mmiiH 
(Hg.  440.  £■).    l-'ixini  llieiice  it  [MLsses  downwani,  deeply  luiried  in  thr 
plate  of  Ijone  forming  the  posterior  wall  of  llic  auditor?  innitus,  at 
emei^es  just  anterior  to  the  styloid  process.    The  ner\-e  is  most  liable 
injury  in  removing  the  deep  portion  of  die  [wiHierior  iiK-atal  \\i\\\  direel 
over  the  lullliis  ad  antrum,  as  it  i.s  only  pnile<-ted  in  thi'i  arwi  by  a  tl 
but  dense  Ixtny  <-ovenng.    Should  the  chisel  by  any  mlsetiance  cti»s 
spat-e  of  the  adilns  ad  nntmni  (the  channel  of  eonmuinication  hrtv^i 
the  eavuui  tympani  antI  the  mastoid  aiiirum)  to  its  inner  an<I  inferk 
»-iill.  aern^s  winch  the  fncial  nerve  pa.sses.  facial  paralysis  ntav  foltoi. 
In  the  reninvjil  of  the  posterior  wall  of  the  tneatus  llie  more  impcrficil 
parts  may  be  removed  without  fear  oC  damaging  the  facial  neni-c.  wl  * 
the  deeper  portion  sliouUl  Im'  removeil  with  due  care  to  avoid  this  dai 

After  ihe  facial  nerve  cras,ses  the  Hoor  of  tlie  adilus  ad  antrum  it  tut 
sharply  dowruvani  and  rnierges  nesir  the  styloid  process.     jVj*  it  niMki-^ 
the  Ix'inl  (Kij;.  440,  c)  it  rise*  almost  to  the  level  of  the  posterior  [atniot^ 
of  the  nnnulus  tvinpanicns,  to  which  the  niembrana  tympani  is  attacl)r^| 
It  is  ohvimis.  iherrfoi-e.  thai  ihc  lower  |M)rtiori  nf  the  [^xKlirinr  v>i\\\  nf  ili"* 
mealus  cannot  be  removed  deeper  llwn  the  anuuliu  tympaiuctu  withuul 
injuring  the  nerve. 
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To  recapitiilatp :  The  upper  portion  (palienl  in  erect  position)  of  the 
erior  wall  (jf  the  iiicjitiis  luitv  Ih*  rt-iiiDvit]  in  ilh  [>]itirftv,  (ir  down  to 

tBtlitus  ad  aiitntm,  whtTctis  the  lowt-r  portion  ^ll(llll(l  only  Ix*  reiiiovixl 
down  to  the  level  of  liie  anniilus  tytn|>aiiifu.s  or  iMwlerior  sej^ment  of  the 
drumhead.  Tlie  ix»ntpleie  removal  of  tin*  wall,  in  so  far  us  it  is  com- 
pfttihle  with  the  integrity  of  the  facial  nerve,  is  shown  in  Fij;.  440.  In  the 
meatonia^loid  operation  the  removal  does  tH>t  include  ilie  annuhis 
t\'mpaniciis.  Whrn  eoinpletcly  removed,  the  Tipper  lioiiy  wound  exleritls 
inwanj  Ht  almost  right  angles  (o  the  lateral  plane  of  lliehead.  tsliereas  ihe 
inferior  Viony  wound  extends  inwiinl  and  up«-anl  M  an  aente  angle  to 
this  same  plane. 

Fta.UO 


Ankumical  lanflni&ilH  an«r  Uie  e<aax>M*  Mcent«raU»n  of  ll>«  maatoid  praoaM  Mid    mvura 

tynipanj  u,  itut  luiiiiil  uriiiitcw:  h.  li'ttn  vl  iNiriiuntnl.  ■wniriir iilnr  mnal:  i^.  t^  (arlnl  liilipr; 
4I,  the  sUpw  in  thn  oi'nj  niiKiow;  r,  ih«  >)uru  ol  lh«  niidillv  foAa  expoMtl  ttmugh  »  pnriDmifitn 
tn  the  Mfnsn  nntri. 

Another  important  nnalomieal  stnirlure  in  the  inHnefliHle  virinily  of 
the  faeial  nerre  a.s  il  erosses  the  Hoor  of  the  Hditu.s  ml  antrum  is  the 
external  or  horizontal  sentieirenlar  ejinal  (Fig.  440,  h).  Il  is  located  a 
Mltle  al)ove  amf  lM*iiind.  iind  more  .lUiM'i-fieially.  than  the  facial  nene  at 
ihi.-*  point.  The  precautions  taken  lo  avoid  injuring  (he  nerve  will 
at  the  Name  time  pnxect  the  .senilein-uhir  eaiml.  Indisrrinnnate  curel- 
Uge  of  the  inner  wall  of  the  cavum  tympani  (^middk  ear)  may  injure 
53 
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cither  ihf  facial  nene.  the  seinifircular  canal,  or  (be  stapes  and  otii! 
window?  (Kijr-  440.  rf). 

All  these  striic-turfs  shnuld  Ue  roastaiiilv  held  in  mind  during  iJie  ir- 
liioval  i)f  the  posterior  bony  wall  of  the  uieaiu>.    The  dura  of  the  nuddlr 
fossa  (Fi^-  440,  r)  is  in  hiit  slijjhi  iliingi-r  of  exposure,  and  even  wIh-'H 
ecpa<iecl  the  |in>ljabilitv  of  infeeiloii  h  slight,  a^  llit*  palhugeiiie  uuerv 
orgaiiiMiis  of  chronic  infection  are  btit  iiioderately  virulent.    i)ne  of  ihf 
f^rejitest  objections  to  the  radiad  tiiH.stoid  i>iXTa(ioti  is  that  (lie  hearinf?  It 
often  impaired,  espeeiatly  after  a  period  of  one  year.     The  impainnenl 
of  rhe  hearing  is  due  lo  two  factors,  namely:  {a)  To  the  dis|>laeenient  of 
the  fiHil  plate  of  the  stape-s  in  the  oval  window  (Fig.  440,  b)  at  the  titue 
of  the  opernlion,  and  \h)  lo  llie  gradiiaE  displacement  and  fixation  of  the 
fool  phite  of  the  hlupes  liy  (-i(-a(^ic■e^^  and  contruelion  .snlisti|neni  lo  (lie 
operalioii.     <^)n  the  other  hand,  it  is  claimed  that  the  radical  operation 
is  jiistiEied.  Ix-cause  in  many  cjuses  it  is  the  ordy  known  procedure  tlial 
will  cure  the  chronic  otorrhea  and   prolwt  the  j>atienl  from  the  dangers 
Inrident  to  siieh  a  path«)genie  priK-ess  in  the  tein|)ond  iMnie.     life  in- 
surance itJinpanies  have  justly  refused  policies  to  [K-rsons  affected  with 
chronic  otorrhea,  and  have  grantiy]    ihem   when  an  anral  snrpeon  of 
rc-pnte  ha-s  made  a  written  statement  (hat  they  were  cured  by  tlie  radic'ul 
operalion. 

With  these  facts  in  ininil,  the  nuJical  niasloiii  uja-nilion  Inus  l»een  and 
is  still  a  justifiable  prweiliire  in  prfiperly  selirtcd  ca.-ies.  It  is  impor- 
tant, however,  that  (be  surgeon  should  take  every  precaution  in  the  [)cr- 
foniianr'e  of  the  operation,  consistent  with  .safety  to  the  life  ami  heallh  of 
the  patient,  to  preserve  the  heartng  as  much  ns  po'isihle.  In  onJer  to 
do  ttiis.  the  stafHs  n\u]  the  oval  wiinlnw  nnisl  be  protected  and  extract 
lion  of  the  stapes  from  the  oval  window  most  carefully  uvuitleil.  Should 
the  latter  occur,  it  opens  an  aveime  of  infectioti  to  the  labyrinth,  which 
means  the  almost  <rrtaiii  loss  of  hearing.  Fortnriately,  infeclioii  luis 
rarely  occurred  when  ihis  accident  has  hap|M'ncd  in  the  course-  «>f  the 
railieal  operation,  as  the  infective  bacteria  arc  usnally  of  low  vinilciicy. 

The  removal  of  the  i^wterior  bony  wall  of  (he  tneatus  convert**  tlie 
cavum  (yinpani,  nuLstnid  antrum,  and  the  mastoid  cell.s  into  one  large 
irregular  i-avity  (Fig.  440),  which  is  easily  drained,  and,  if  the  pln.<^tic 
surgery  of  the  mealal  skin  flaps  is  projHTly  execute*],  result.-i  in  a  cure 
of  the  disease  In  more  than  OJi  |a'r  cent,  of  the  ca.ses. 

Titr  Hi-intival  rtf  lilt'  Malirux  aint  Itrcns. — 'ilie  removal  of  the  malleus 
and  incus,  or  (ln-lr  nren)ttc  fragments,  is  an  es.sential  ]Mrt  of  (he  radical 
operation,  as  it  has  been  held  thai  if  tliey  are  left  in  |)o.sition  the  attic  of 
the  mithlle-ear  cavity  will  not  be  sufficiently  drained.  This  is  true  U>  a 
degree,  as  the  bodies  of  these  tjones  partially  form  the  floor  of  the  attic 
and  their  presence  interferes  somewhat  with  the  exit  of  the  .s«rn'iiorw 
from  the  attic  or  up]ier  [lortiiin  nf  the  eavum  lynipani.  Furthermore, 
thr  eoitiplele  removal  i>f  the  l>imy  [jartilion  involves  (he  fracture  uih] 
removal  of  a  portion  of  the  anunlus  (vmpanicus,  to  which  the  membnum 
tym|)ani  \s  attachetl.  In  addition  to  this  the  ineu.s,  the  long  proceju;  of 
which  projects  backward  into  a  sulcus  of  the  bone  forming  the  whII 
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of  the  aditus  ad  antrum,  would,  in  many  instances,  be  dwIocHtwJ  «iid 
Uius  rfiitlerwl  usrinvs  h.s  a  ftinflionatitig  iiiccliaiiisin  of  the  ear. 

'Vhv  techiiif^iic  of  tin-  ifiijovHl  of  llu-  iiiHllfii-'*  and  iiicufi  is  cotiiparalively 
simple  if  the  skin  indsion  or  iiK-ision.s  have  been  suffieicnlly  e-xtendtd 
to  allow  the  t-omplete  expoMire  of  the  auditory  meatus  and  i*aviirii 
lyrnpiini.  Tiir  jiriiiiary  skin  inriNJon  (Kig.  430,  o,  a')  -ihonld,  at  its 
upper  liniil.  extend  niu^half  iiieh  anterior  Itiihe  iipprr  attachment  <if  du- 
aiiride.  This  will  allow  the  auricle  to  ^»e  retracted  far  enough  forward 
to  ex[iufie  the  nieatas  and  eavnni  tyinpani. 


Pio.  m 


Tbr  ratnnval  n(  Iha  nmUcu*  mntl  imv  in  Uib  nidlp«l  maiOAiil  o[H>ntioii; 

^^'hen  the  (Mxslenor  hoiiy  wall  of  the  meatus  is  removed,  the  middle- 
ear  eavily  should  he  packed  uilli  cotton  .saliiraled  with  ii  I  to  2(MlO 
solution  of  adrenalin  cliliMide  to  cheek  the  lieniorrliage.  After  (he  lapse 
of  five  iiiiiiuti's  it  slionid  he  removed  and  llu-  conleiifs  of  the  cavuni 
Iviiipaiii  iiisfH-etnl.  The  niauubriniii  or  handle  of  die  inalJeiis  .should 
then  (»e  seizwl  uith  sniall  alligator  fcvrceps,  dishx-aled  downward,  and 
renioved.  'I'he  jtieas  .shonlil  la*  likewise  n'inoved.  Instead  of  the 
alligator  foreep-t  a  small  curette  may  U*  n>ed.  though  the  danger  of 
dislocating  and  extracting  the  stapi-.s  i.s  tliereliy  increa.'ieil  (I'ig.  441). 
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Thr  RrmmxU  of  the  Onffr  H'aH  of  the  Atiic  and  Atrium.~The  outer 
wail  of  tlie  atrtc  (siijierirM"  uall  of  (he  external  bony  roeatiis)  shoulii  be 
removeiJ  to  fully  expose  the  tegmen  (ympsni  to  inspfrtton  and  nin-lte- 
nieiil.  This  prcK'ttiurr  also  giv<w  the  siir^t'oti  dirwi  mft-s-s  to  tliLs  region 
diirrii)s  the  after- trealmen is.  This  U  accoDiplbhed  with  a  chisd  orgowge. 
as  shown  in  Fif(.  4-!2.  n. 

The  outer  wall  uf  the  Htrliiin  (inferior  wall  of  the  uiealui)  »houM  also 
be  removed.    'Hiis  may  be  done  by  curetting  the  anterior  and  posterior 

maixins  of  the  anaulus  tympatu- 
F""-**?  ciis,    and    ehisellinj;    away    the 

deeper  jmrtion  of  the  Hoor  of 
ihr  exlfnwl  mcfttus  ( Kig.  442). 
The  failiin-  to  oKserve  ihivM-  [Miintit 
of  tet-hni()ue  tnay  defeat  the 
(^iject  of  the  radiral  operation 
and  iiefes*itale  the  perfornianee 
of  II  st'condary  ojKTation. 

The  UrmtHHil  (>/ AVt*n).wr/  Itone 
frnni  tUf  Cmmm  Timpani. — \e- 
t-nisis  of  iJic  (o^nicii  t\  itipani 
(rt^if  of  llie  allic)  i.t  pre.'it.-iit  in  a 
majority  of  the  suhjeels  of  chnmic 
inaMoiditt^,  a  fad  which  pves 
color  to  the  claim  that  the  nulieal 
opemtion  should  always,  or  at 
len>t  usually,  1)0  performed]  in 
ihi-sr  canes,  'I'liis  jilia^sc  of  the 
subject  will  be  more  fully  dis- 
ciissivl  under  the  mealnniasloi^l  nj>t'ra(ion  in  chronic  mastoiditis,  AH 
m'<'nisL'd  li>siic  ill  the  [)%'iinrM  tytnpaiii,  or  elM-whcn-  in  the  walls  of  die 
caviitn  tynipiuii,  should  he  carefully  but  thoroughly  removc<l  with  a 
small,  sharjj  curette.  Tlie  repion  of  the  oval  window  aufl  the  pmtiMiii- 
tnry,  as  wt-ll  as  the  external  setnicircnlar<'anat.  should  l»c  iiisjjccied.  under 
adrenalin  isclu-uiia,  wiih  n  stronj;  tellci-icd  ii^^hl  for  neiroMtl  Ikioc  and 
grKMnlatiiiii  li^suc,  add,  if  found,  die  proijer  surpca!  procedures  should 
he  iiislitulcfi  Id  iinprovi-  du*  conditions  of  the  labyrinth  which  the  necrosis 
atid  ^r|7auulatioti»  itidicate  arc  ])resent. 

CurtH(if/r  of  ihr  Eustavli'tan  T}ihr.—'\\iit\y  failuivs  attending  the 
radical  uia.sloid  operation  arc  allributed  to  the  inftn-led  and  purulent 
disrhiirpe  from  the  tyiiijianic  end  of  ihc  Rustaclnan  tulx-  into  (lie  CHvutn 
tyuipant.  suhseriiicnl  to  the  ofjenition.  With  thi.s  fad  in  view,  it  has 
been  reconiutcnded  that  the  tympanic  end  of  llie  tube  shoul<(  Ije  curi'tlwl, 
or  burred  out,  li>  proinole  its  cUlsutc  by  ^nirnilarion  tissue  and  <'icairicial 
coiifractioii  ( Fi^.  44.'I).  'i'he  author  lias  n'|>eale«IIy  pcrfonnni  thi.s  pro- 
cedure, with  an  almost  unbroken  record  of  failures.  He  altribuie^  lh« 
failures  to  the  fact  llml  in  nearly  every  in.'itance  the  suppuration  within 
the  tube  had  it.s  orij;in  either  in  a  chronic  cpipbar^'Uffitis  or  a  chronic 
ethmoidal  and   sphenoidal    infection,  to  which  the  salpingitis  is  often 


Solinndi  *howlna  th«  miiovnl  at  ItiF  iiuCi^  «ftl1 
of  Ihr  nITir  <ti.i  <iip|wr  il«v[i  wiiilluf  ttif  riiriiiu") 
tn  tlir  rfuhi'il  uiiutuiil  aprntliuii.  to  oxpcitw  tllfe 
Mtir    in    iIjo    rkfler-lre'itiiii-iila. 


Digitized  by 


.oogle 


CHUOStC  MASTOIDITIS 


837 


diM".  Kpiphar_\ii(tilis  may  also  be  caused  by  the  enlar^mpnt  of  the 
posterior  ends  of  the  turbiimted  Ijodies.  and  to  the  prcaenee  of  Hilrriiiids. 
If  rillicr  of  these  (-nmliltons  is  presf  til.  It  .should  Ih'  siirjjically  forri'<'ted. 
The  failure  of  the  tulic  to  elo-se  may  also  be  due  lo  die  fju-l  tluit  too  lar^ 
a  burr  wn.s  use^l.  To  l»c  siiecrssfiil.  the  hitrr  shniild  l>e  i^iiiall  eiiouf^h  to 
rcHeh  to  tli(-  isthmus  of  the-  Kiislachiiiti  (iiIh*.  If  (lie  sjniis  disease  and 
epiph:iryiifritis  are  corptvled,  thf  curetljt^t-  of  die  Kii.ttaehian  tube  would 
almost  invtiriubl^  re-sull  in  it^  permanent  closure. 


Ctmttac*  ■)'  *tH!  (ytnpuiic  Md  ol  thn  FlutladuB  tubn  bi  tamm  H  to  rhtM.     A  miKil  bwr 
m  enrett*  Nhould  f>*  iw#d  Ur  mich  ih*  hilimtia  o4  tbp  iitlie. 

Inspedion  of  the  lioiiy  H'oMHt/.  — Having  completed  (he  sui^ry  of  the 
bone,  the  wound  shoiiM  iK-drini  Htth  small  paiiw^  tampons  and  die«ppli- 
cation  of  adn-iialiii.  Kisiula  uf  the  external  .seniicireular  euiial  shimld 
be  especially  searched  for.  If  present,  it  \s  indicated  Ky  a  small  granular 
area  jnst  (Mi-sterior  and  above  the  facial  ridp-  in  the  rejjion  of  the  aditiis 
ad  aniruiii.  If  foiiiKl  it  sliould  not  !«■  prolietl  or  otlierwise  di.>>turl>cd, 
as  this  wmdd  break  down  the  wall  of  jjrnnnlation  tissue  deposited  there, 
und  might  give  rise  to  un  acute  Iab<iTitdhine  inflammation  and  cause 
death.  If  anything  \%  <Ione  at  all  it  .should  he  freely  opened,  as  shown 
in  the  surgery  of  the  labyrinth.    As  a  matter  of  fad,  most  of  thcjic  ra.ws 
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will  recover  withoul  an  operution  other  (han  the  radical  mastoid  opera- 
tion, a-s  this  cstnUltMhcs  free  drainajrc  niwl  rhc<'ks  tlie  niTrotic  process, 

Tiip  Pla.tilr  SuTi/rry  of  fhi:  Cuftiiiroitit  Mintiix. — Tin-  siici-cwi  of  the 
raiJical  mastoid  oj>eratioii  often  larpely  depends  n[x>n  the  proper  use  ot 
the  skin  of  the  auditory  inealus  in  liEtin;;  die  lH>iiy  cavity  uf  the  mastoid 
wound.    The  l>oiie  of  thf  masltiid  jjroces?i  i>  frti|UoiilIy  sc'leixwd.  and 
affords  scani  soil  for  die  forniution  of  ^Tanulnlion  tissue  with  an  epider- 
mis covering.     The  K''a"uhition  llssue  iti  such  subjeels  is  poorly  nour- 
ishes], as  the  blooii  supply  froni  the  underlying  bom'  Is  scant,  and  infec- 
tion, tlle^efl)rt^  (tflen  iM^urs.    The  reparative  process  is  thiLs  hindered, 
and  the  after-treat  men!  may  be  extendixl  over  a  period  of  several  months. 
This  ileplornhle  stale  of  alTiiirs  may  he  lai>iely  ovcritiine  by  the  proper 
disposition  of  the  uieatal  skin  tla[w  against  the  iKJtiy  walls  of  the  mastoid 
wound.    The  plastic  flaps  thti.s  refle*'ted  Iteconie  adherent  to  the  walls  of 
(he  mastoid  wound,  and  iniiuediately  covt-r  a  large  portion  of  the  Unie 
which    would   otherwise    have   lo  dcfM-rid    u(K»n    ihe  re|Miralivc  granii- 
laliun  tiKNUC,  springing  froii]  the  hone.    In  addition  lo  this,  the  full  liluud 

PM.  4M 


CNirved  flat   ■cusam. 


supply  of  the  meatal  flaps  insures  rhe  rapid  extension  of  the  gninnlHtirm 
tissue  fnint  iheir  edges.  The  sciml  blood  supply  from  the  sclerotic  Itoiw 
of  tiie  mastoid  pnKTss  is  dnts  er>m|)liinetiletj  by  that  of  the  nieutal  skin 
flaps,  and  a  speedy  regeneration  and  epidcrmi/alion  of  the  eiitin-  luas- 
U)\i\  wound  may  be  confidently  expwli'd.  In  fX<T[)(iotial  cases  it  will  be 
necessary  to  n-sorl  to  plastic  skiit  flaji-  fmni  ibe  uiHrgiii>  of  the  mastoid 
woniiil,  or  ujioti  Thiersch  grafts,  a-s  rectinunended  by  (."harles  BalluncC' 
(See  Thiersch  CJrafts.) 

'I'he  fcrhniifur  of  (lie  formation  and  applicjiHon  of  the  plastic  fl&p«  of 
the  meatus  lo  he  descrpbeil  is  after  the  method  recommended  hy  Ilallntice. 
The  fonn  of  the  flaps  is  after  liallancc.  The  sniuring  to  hold  ttietu  in 
position  i^,  so  fur  as  knoMU,  original  with  (he  author. 

Before  making  the  inri.sion  in  the  ineatus  all  the  tissue  on  the  posterior 
.surface  of  the  cutaneous  meatus  should  Ih-  n'inovifl  with  short,  stout. 
curved  scissors  (Fig.  444K  This  slioiild  W  cjurieii  to  the  extent  slinwn 
in  Fig,  44fi.  mIucIi  ,shows  the  whole  of  the  iiicatu-s  and  a  portion  of  the 
concha  iji\csted  of  alt  tia,>iue  c.^ccpl  the  curtilage  of  the  concha.     The 
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skin  of  ihi"  coiR'liii  is  incliKit'd  in  the  upper  plastic  flaps.  This  extensive 
removal  of  all  tht'  tr^^Mitr^,  as  .shown,  is  i-s-sfiitin!.  hemiisc  hy  so  flenijilin(( 
tliciii  Ihe  nieiiljil  Hups  (im  br  ni«jiv  pt-rfectly  unci  exteiiNively  apj)lie(l  to 
tho  honv  walls  of  tbe  ma.siurit  wimiul.  It  i.s  nlwions  that  the  meatal  (laps. 
with  the  thick,  leiwlinous,  fibrous,  iiiiisciilar.  am]  cHrtilaf^nniis  tissues 
altachwl  to  them,  ctiuld  not  l>e  properly  refleclwl  arid  adapted  to  tlie 
walls  of  the  mastoid  wound. 


340 


\\ 


V 

R«inovinii  Ui«  Alirou*  nnH  rnunculHr  limuerriini  \hv  i>isl«riuriiijTriic«<i(  tliDrutuiiKiUfi  tncntui 
luiil  vuiichn.  piciiarnt(iry  to  ninkioB  the  ii-luxtic  niMln.)  flniio 

Having  prepared  tJie  meatus  and  concha  as  described  in  the  prw^-edin^^ 
pnrajfraphs,  and  as  '^htmn  in  Fig.  44(5,  the  Ballaiiee  incision,  sonietinies 
referral  to  as  rhc  ".shcplu-nl's  crook"  inci-siiin.  ^ll(ml(l  he  made.  While 
it  is  by  no  means  as  easy  n.s  niighl  l>c  inferre*!  from  the  schematic  draw- 
ing!*, it  is  nevertheless  comparatively  .so  if  the  suiK-rfluou-s  lis.siie  is 
remove*!  as  rerom mended.  Th*-  hlachrs  of  /Vllport's  divuUion  foix-eps 
I  i'ifj.  447)  .shonld  Im-  iiitNMliicist  into  (he  meatus  miiIi  the  lips  at  ihe  inner 
enrl  of  the  meatal  lulje.  'I'liey  should  llien  !«•  i-preHd,  to  put  tlie  nteataj 
tube  u]}nri  a  slight  tC[i.sion.  and  ^hfHild  Ih*  placed  so  thut  ihe  o[>en  space 
between  Uieiii  i.s  at  the  po.sterior  infcnor  segment  of  the  tube,  iii  order 
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that  the  straight  incision  may  be  mnrlc  ihrotifrh  this  portion  f>f  thr  inpatus, 
while  tlw  ciirvp<l  purliuii  Is  mm\v  from  (lie  anifrior  surfat-o  (if  th»*  auricle, 
as  shown  in  Fig.  44S.    Jf  the  curlilagi-  of  the  cotichal  portion  of  the  upp^r 


Km.  44^ 


r 
.^.- 


Tllc  BnllAIire  iiiii>liiian..  Ttw  straight  iimiIkiii  m  iiiniln  in  \hf  ptwlnkir  (nfivkir  {MrUon  of  Xbt 
uiealuK,  mill  thn  rurivd  porVma  in  tliw  rorn-hu.  Thn  fUivwI  portkin  diOMld  b«  ouul*  from  Um 
atitcrlii-r  lujwct  of  Ihe  (,t>iichii  i  Fig.  44!'l. 

flap  ha-s  not  already  been  removed,  it  should  be  done  at  this  time,  as  it 
will  nrherwisr  intcrrcn-  with  thr  phit-ftnent  and  attachment  of  the  Hup 
to  tile  l«)iiy  waW  of  tlif  niu>lc)ld  vuurid. 


Ii/i.  HI 


Showiiig  t.hp  mplliDil  uf  siilillinc  f^"  l><i*l4*iirir  «mll  iif  th^*  akin  in«a1ui  ntUi  Altpovll*  mnaliB 
dlviibiir  in  iKMll.i'iti  \o  imiit'«rt  it  Into  Raim  (at  rxUvclliLg  iiit»  ilic  u[ip«r  nod  lirwer  portiiiM  ot  ttw 

mustoid  bone  ciivity. 

Ballance  stitches  the  flaps  to  the  posterior  fl«shy  surface  of   thr 

anterior  or  auricular  irmsintfl  flap.    Acconlin^  tcirhc  author's  method,  the 
plastic  lueatal  Hapa  are  aucbored  to  the  posterior  mastoid  Haps,  as  ^iowd 
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in  Figs.  449,  450.  ami  451.  Two  sutures  arc  used  in  the.*nipcrior  meatal 
Hap.  oiR'  ill  till'  miK-}ml  |>i>r[iiiii,  oim*  in  (he  iiieaiul  |H>rti{m,  and  Imt 
one  in  the  abbrvvintcti  inforior  int-alal  Hap  (Fiji.  450}.  One  tliresd  «if 
eiich  suture  is  introduced  beneath  (he  skin  and  subrutaneous  tissue 
of  the  posterior  mastoid  flap  for  »  distance  of  ihrMMtuarten  of  an  inch. 
and  then  ihrungh  \hosv  li-ssup.s  to  the  surface  of  tho  .skin.  The  other 
tlii'cad  of  each  .siituri'  is  placed  in  the  priniari'  mastoid  incision  ( Fips. 
449,  4.50,  and  451).  Before  piercing  the  tnastoid  skin  with  the  sutures, 
the  auridc  and  ina.stoid  Hiip.s  should  be  placed  in  their  proper  reJuiions 

FM.  Ml 


Th«  iMMtniirioiilnr  Inplalnru  clnwil  miil  tlie  anchor  aaturM  ttod  over  small  ralk  nf  sntm. 
■tiohor  «iltur«<>  T«'rai:(  the  piimtii.'  mtataj  Hart!*  I'lto  Lhe  iiiaaloid  wouii'l.  when  (lw>*  Im-nuie 
mcit  aimI  [iBitiiilly  <\)v«r  the  hiiiiy  •iiifnT  with  Inie  akjii.    TIib  (rbol*  8urfkc«  «  GnkUy  ovrctcd  by 
•Xlwuluii  (fditi  til*  horilnni  nl  tlit  p|iial|<!  ltii|M. 

to  the  head,  mid  traction  .should  be  made  upon  each  suture  until  the 
flaps  assuKie  the  proper  [>osilion  in  the  ina.stoid  wound.  The  conchal 
suture  should  be  thus  tested  and  it-s  location  determined.  The  mcatal 
suture  of  the  superior  mental  fliip  should  next  \ie  tested,  and.  Rnallv. 
the  inferior  mcatal  suture.  Tlie  llup.s  shiniid  l»c  properly  Im^iitcil  and 
stitchas  in  the  [xwteriiir  tna.s(oi(J  Hap  placed  accordingly.  The  eml-s 
of  the  sutures  should  tlien  be  M-iiired  with  artery  forceps  until  the 
m«.stoid  ineirtioii  is  completely  closed  by  sutures.  The  aiu-hor  sutures 
should  then  be  tied  iivirr  .small  rolls  of  jpiuze  {Figs.  451  and  452 1,  bf^ 
giiuiin);  with  the  upper,  and  thence  to  the  lower  ones,  until  the  flaps 
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over  the  facial  brtdpe.  The  hony  walls  beiii^  removed,  and  the  cutaneous 
Haps  rr-HiTttil  iiiln  tin-  niii-stoid  cjivitv.  and  ptTumiient  free  druinajjc 
and  vetililatiuii  of  cIk-  luidille  car  uiul  um.stoid  caviiies  thereby  a!>>iireil. 
\}k  dressings  may  l>c  applied  rh  (he  extrriial  jiitditon'  meatus,  as  :thown 
in  FiR.  452.  Otiier  iru'thiids  of  making  the  j>la.siic  lucatal  flaps  are 
showji  in  Figs.  4o^  tu  ioH. 

irto.4H 


BbffWlnK  tb«  Troutmonn  toncun  Had,  whh-li  Bhoiild  he  rcdt«tcd  into  Uie  mmUM  wound  and  liek] 
In  itpiiaiilli'iii  [a  iia  |iOKivri(ir  mirrnirp  ^>y  amall  pkdiP'U  of  (niiwi  park«cl  ovar  c«rvil«  membiUM. 
KetnovD  Uif  Bciufp  In  Inrty-ciiibt  boun. 


Fm.   4(U 


fVi.  4M 


Tlie  Pbom  Pi»tV\r  iDciaion  of  Dm  dimM  bMil. 


f;i|i  trhi>ii|il  be  ivcl  when  iha  «lcmuid  ainu 
and  lutEitliir  bulh  an  niiKsal.     Th«   H>p 
turnnl  downotud  Mid  bacikwMxt  mi4  tbl 
euren  these  mmw. 


rhe   primarv  dressing   is   identical    with    that    for 
ifie  single  e.\ceptioii  that  die  .spinil   lube  ainl 


A/ter-lTeatrnpfff. 
acute  niasloiditi.s.  with 

gauze  are  in.serle(|  thi'oii^i  the  enlarged  meatal  opc-ninp  in  the  concha 
(Fig.  4.52)  instead  of  dimiigh  (lie  postjuiricular  wound.  The  di.slal  era) 
of  tlie  tube-  is  place<J  into  the  deepest  portion  of  the  mastoid  nuuud. 
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cnlor,  inspwtwl  for  pxuherant  granulations,  and  a  fresh  steriHzed  tube 
ond  pauze  inserted.  If  exulwrant  granulations  are  prt;!*enl.  thev  sliuiild 
(»e  r«iti(Tfl  hy  pniiitin(,'  thf-ni  with  O^  por  rent,  nirlvolic  iicid.  and,  after 
lliir  lapse  uf  Din-  riiitiiUc.  with  uU'oKul.  to  diet-k  ibe  action  of  ihe  acid. 
Tills  niclfiod  of  treatment  should  t>c  continvird  ilaily  for  ten  days  after  the 
operation.  Aftvr  this  tbf  tiibv  Jii»y  'h*  aliandan»l  and  a  small  wick  uf 
gauze  inserted  into  the  wniiiLd  at  its  niosl  dependent  portion  and  exlertded 
to  the  concha.  Small  ptuze  [lail-.  siiiiuld  U*  placed  in  the  concha  of  ihe 
auricle  to  catcli  llie  becretioii>  dmwii  out  liy  the  \p\\i/x'  wick.  I-arj;e  piids 
are  pl!ir<>il  over  the  auricle  aiirl  mastoid  region  and  secured  with  iJie  fan- 
xhiiprti  ItaiiihxKc  *  I-'ig.  -llK)).  After  the  tenth  day  the  large  gauze  pad  and 
Iinndage  Jnav  l»e  orniltcil  and  the  d«*s.siii(f  applied  in  the  cavity  of  the 
auricle  liLsiead.    Tlii-s  .sltonld  U-  .secured  liy  placing  a  thin  hint  of  cotton 

over  il  iKig.  -loSl  and  painting  it  with 
ati  cthtTLiil  -solution  ofi-olltxlion  (Pierce). 
The  rnastoid  woiukJ  usually  Ih-coiqcs 
covenxi  widi  stpianious  epithelium  in 
from  iJiree  weeks  to  two  moudis,  dioupb 
the  prrjcc-is  may  cover  a  longer  period 
uf  lime.  \'ariouN  factors  may  caii.'^  a 
prolongation  of  the  period  of  repair, 
chief  of  which  are  suppurative  inflam- 
matior)  i^f  the  epipharj^iLx.  etiunoidilis, 
sphenuiditis,  and  an  infection  vX  the 
Kustaehian  tuhc.  Certain  coa\tituiiomd 
dyscrasias,  a.-*  syphilis,  tubercuhwis,  and 
Klnnna,  niity  also  lower  the  vitalilv  of 
the  tis.sut*jn  and  prolong  the  rcf^rulive 
proc*'SH. 

The  di.s(igurement  following  (he  Hal- 
lance  plastic  incatal  fla[js  Ls  slight  (Kig. 
450).  It  .should  l>e  said,  however,  that 
chomlrilis  of  the  auricle  with  uiarkei] 
.shrinkage  and  defonuity  may  follow  anv 
of  Ihc  ptsLstic  operations  which  inehide  the  cartilage  of  the  concha. 
Kvcry  eitcirl  should  he  tnnde  to  prevenl  the  infection  of  the  wound  eillier 
during  or  after  the  operation.  The  edges  oF  the  conehal  wourul  .slinilld 
Ik'  tniiclu'd  widi  carholic  acid  to  .seal  up  the  Ivinph  sfiacrs. 

Author'8  Modification  of  the  Heath  Operation.  This  niH-nnion  may  he 
called  a  niddiHeil  radical  nmsioid  operation,  though  it  doe>  not  include 
the  exposure  of  the  miildle  car.  It  )j4H'.s,  however,  inchnle  the  pla>ltc 
mental  flaps  and  the  removal  of  the  pusleriur  Ixiuy  wall  of  the  meatu.s 
down  to  the  nnmihi.s  (yniiMinicu.s.  'I'nc  posiauriculnr  wound  i.*i  clascd 
as  in  the  radical  operation,  and  the  <lr-essingh  are  applied  through  the 
coni-ho- incatal  v\()und. 

The  adviiniages  elainied  for  xXiia  operation  over  the  radical  operntion 
in  clinuiie  mastoiditis  are:  {a)  The  prcser^-ation  of  the  function  of  the 
middle-ifar  contents,  and  of  the  niemhruna  t^ympani;  (6)  an  inipmviy 
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[inent  in  the  hcaniif;.  wh(-rt'H.s  in  the  radical  opemtiori  the  hraring  is 
leithrr  iiii(h«nj;e<I  or  inifxiirwl;  (r)  tlw  closure  «f  the  perroratioii  in  the 
'  DieuibriiTia  tviiipani  which  ofled  takes  place  after  the  nc<Tasis  and  jiranu- 
latioiis  have  diMipiK-artd;  (rfi  (lie  dniiiiape  of  the  Mxrelioiis  from  the 
antrum  amj  iiifLsioid  cells  into  the  auditory  tnraitis  through  the  opening 
in  the  posterior  wall  of  the  niealiis.  thii.s  rclievinjj  the  Kii.sladiiaii  tube 
of  the  excess  of  secrclions. 

'Ihe  priijc-iple  ij[>un  which  the  ojKTali(m  is  hosetl  is  tha-t  (/  ample 
drainagr  I'l  provided  ihf  \tifevtiaun  prtKegg  tendg  to  subside  and  the  di*- 
niM'ii  tinsuf  to  find.  The  removal  of  the  posterior  wall  of  the  lx>ny 
auditory  ineatiis  and  the  retraction  of  the  pla.siic  ineatal  skin  flaps  into 
the  mastoid  wound  pn)vid4'  for  the  driiinaf^i-  of  the  nmstoid  antrum 
and  ceils,  and  thus  remove  the  sIiva.s  from  the  Kiislachian  lidK-.  'I'hc 
Eustachian  tuWc,  Ijcing  relieved,  is  usually  ampip  to  <lrain  the  cavum 
tympani.  even  when  chnmii-ally  infci'teii.  As  a  resith.  llie  resi.stan<'e 
of  tho  diseaNCil  meinljraiie,  pcria-ilctirn,  ai-tl  l»one  is  increased,  and  the 
infection  ^jnidiially  subsides.  'I'he  mucous  membi^ne,  perinsteiim,  and 
bone  Ufonie  healthy  and  "lieal  out." 

Heath  clami-s  (hat  the  removal  of  the  fragments  of  the  malleus  ami 
incus  often  disturbs  the  relation  of  the  stupes  (o  llie  fenestra  vt»tiI>uU 
foval  window),  and  thus  Impnirs  the  hearing;  that  is,  the  stapedius 
mu.sc-Ie  pulls  the  .stiLjK's  liackwani  and  flispUt-es  the  f<Hil  plate  of  the 
stapes  in  the  window.  This  eon  Id  Ih-  oljvinled  in  (he  radical  operation 
by  severing  the  tendon  nf  the  stapedius  mu.sete. 

Trchiiiifiir. —  (a)  i'rejmre  the  patient  as  for  the  simple  and  radical 
nmstoid  ofwrations.  ICxIetid  the  skin  inci.sioii  well  for^vard  alnivc  the 
auricle  as  in  the  radical  o}>cra:ion,  a-s  this  allows  the  external  bony 
meatus  and  drumhead  to  be  clearly  sx-en  duriii^  the  of)eralion. 

(/j)  Kxjxwe  the  riiasrfiid  antrum  antl  rell.s  as  in  ilie  radical  operation. 

(c)  rteuMjve  the  pLinteriur  lioiiy  wall  of  the  auditory  meatus  i  i»wn  to 
the  annulus  tynipaniciis,  as  shown  in  l-'ig.  4(jl.  At  no  time  during  the 
operation  should  the  membraiia  tympani  ami  the  ossicles  of  the  cnvum 
tympani  lie  injured  hv  probing  or  other  instrumental  procedure.  'ITlc 
intnxJiK-lioii  of  a  pnilx'  iiiui  the  meatus  to  delerminc  its  depth  aiir) 
direction,  us  rfi-onunended  in  tlie  radiad  ojK-mtirHi,  should  Iw  slndioiisly 
avoided.  If  this  precaution  is  not  obsen-ed.  tin-  ossicles  may  U'dislof-ated 
and  the  hearing  ini{jairt*d.  The  |)OKterior  wall  uf  the  meatus  should  be 
removal  ns  widely  as  pos.siblc  to  provi<le  free  dniinage  and  acci/ss  to 
the  exeiUerated  antrum  and  cells  through  the  iinditory  ineatu>  thiriug 
the  after-tn-jitnienl.  It  is  sornctinie.'s  uccessan,'  to  remove  some  Ijone  from 
the  outer  |M)r(ion  of  the  superior  wall  of  the  meatus  to  fully  expose  tJie 
drnmlu'juj  to  view.  Knough  should  be  r*'niovcd  to  fully  expose  the 
memlvnliia  tympani  lo  iiis[ieciifiii  after  the  auricle  is  replaced  and 
sutured  in  po^ilion.  The  proper  prosecution  of  the  after-treatment 
will  liirgi'ly  depend  n[K)n  the  rompletene.s3  with  which  lliLs  .step  of  the 
operation  is  carrie*!  out. 

(rf)  The  plastic  ineatal  flaps  should  now  be  fomieil  as  in  the  radiral 
operation.    The  operator's  individual  preference  may  be  nseil.  though  it 
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is  i^spntial  lliat  the  skin  of  the  concha  W  inrliidni  in  the  Haps,  .<w  wl 
enlarge  the  mealal  opening  and  facilitate  the  appliratiori  (»f  the  ilr 
ings  to  the  nuLstoid  wound.    This  |mx'C(hipr  also  aid?  in  the  hi^pntia 
of  rhr  inemlirana  tvTiipani.    The  unthor  ha.s  found  ihi-  Ballance  incisic 
tlif  most  satisfacton-  for  this  purpose.    'J'he  reader  \s  referred  to  Fij 
445  to  457  for  the  details  of  the  various  plastic  mental  flaps.  Tith 
aiigK*^stroii  that  in  apphjng  thcnj  (o  this  operation,  they  should  br 
utilized  as  not  to  ofisinH-t  the  ojwning  made  by  the  removal  of 
posterior  l;ony  wall  of  the  auditory  meatus. 

no.  401 


W- 


iv 


Tbe  recnavnl  of  tlw  p<iai«ri>iT  wnll  ttt  the  Htiirnal  nti<ltiorv  fOMtiu  down  ui  iIm  huwIm  \Tm\»mkm 
in  Lti«  BiMtouiuloiit  i>|>«ni(]<»i.     Uawtui  Uimb  indK-Jilf  lUe  uomint  lo  be  lOkavad. 

(e)  Retract  (he  meata!  plastic  sltin  flaps  with  the  author's  re«r»c(at, 
to  bring  (he  meinbrana  tviTtpani  into  view,  as  shown  in  Kig.  467.    ITiiJ 
will  greatly  fuciliiiitc  the  next    step  in  the  operation,  as  it  \s  ncressar 
to  sec  the  tnenibrann  tynipnni  during  iLs  i>erfonnanee.     If  the  mcvlu, 
retractor  is  not  nsoJ  [be  niealat  Haps  will  coilsUutJv  obstruct  the  view 
and  hinder  die  o|H.'rator  in  his  work. 
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(/)  Insert  a  cannula,  bs  reromiiu'inled  In-  Hrath,  into  the  atlitus  nd 
antrum  vta  the  antrum  ( I'if^s.  4(52  and  •U'<i).  ami  with  an  attached  nihln'r 
bulb,  send  blasts  nf  air  into  the  caviim  fvmpnni.  The  serretions  ami 
petlunculiiled  Kranu!afii)iis  within  thr  iriii!illi'-f!ij'  cinitv  an-  bhuvii  out 
throiiyh  thr  prrfomtion  in  the  meitibraiia  tyiiipani  into  tbi-  auditory 
ni«i)Li.-<..    Thf  tni<ldle  ear  may  also  be  irri^ited  with  the  same  apparatus. 

(g)  ]f  grflnulflliojis  or  poly|>i  an'  thus  blown  ttironjfti  the  perforation, 
tht'v  .should  lie  j;ru.spe<l  by  .siimll  dressinj;  forcep.s  an((  reUHivitl.  If  they 
appear  at  the  perfondJon.  bnl  tlo  not  protrude  thrau^'h  it.  Ihey  niav  he 
removed  by  gcjitly  preying  the  fnrri'ps  bladca  (one  on  cither  side  o?  the 
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AHUiot**  tnndiflvil  UtmXh  «p«nition  (bony  tiortion)  niniplM*  Tba  (curved  cunnuln  l>  tnHvted 
InLo  Ui«  aclitiiB  ad  nntrilin.  [irnpi>rtttnr>  Ln  bl<>*i>n(  btwiLa  nl  nir  vliniusli  lh(<  mivuui  lymiiaiii.  Id 
rnniivp  tlw  •ernTtiuiM  lUiil  •Mirir.  TIib  aiiUior'*  ni«uttua  i(>LtnH<ir  iimkiw  ()ur  view  ul  (he  rnen]> 
brans  Xyvaumni  piMniMe  Huhnc  Itiia  ;iruc«<lun 

perforation)  a^ninst  the  niarjjins  of  the  perforation,  thus  hrinding  them 
within  till-  gni-sp  ui  the  forrc|is,  'i'lie  Ulasts  of  air  ^ln^uld  Im?  repeateiJ 
until  alt  the  .se<'retion«,  polypi,  and  debris  are  expelled  from  (he  tym- 
panic (iiviiy.  Tuljes  of  various  .size-s  .should  !«■  at  hand,  so  that  one  may 
be  .selecteri  that  fits  the  adilus  ad  antnini.  It  may  Ik'  ncce-ssair  to 
modify  the  shape  of  the  antral  aspect  nf  the  adilus  with  n  small  curette 
or  hand  burr,  to  adapt  it  to  thr  rannnla  |IIe«thl.  If  the  lube  i.*i  too 
nmall,  it  may  pass  so  far  into  the  adilus  bs  to  dislocate  the  incus  find 
thus  impair  the  hearing, 
H 
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(k)  Ilavinjj  rcmoveil  ihf  set-rfiions,  polypi,  and  debris  from  ibr  tyi 
pjiiiic  i-avity  with  the  air  Wll^t^  and  foixx'ps.  placi*  a  small  wet  pad 
fottoii  over  thr  [xTfaratinn  in  the  meinlirana  tympniii,  ami  a  «nall  piiig 
of  the  same  itiHlt-rial  in  the  antral  end  of  tlie  aditils  ad  antrum  to 
the  Ijlood  and  Ikjiic  i-hips  (mm  rntorin^'  the  niid<He  ear. 

(i)  Anrhor  the  plastie  nieatal  llujHi.  hs  in  the  nulteal  niasiuid  opFraiioq 
with  siiitaWf  stitelie-s  (FiRS.  449  to  452). 

{J)  CloHc  tlie  postaurieular  iiiei.'iiun  as  in  the  radical  openitiou. 

Pm.  «3 


Sehonui  of  Ibe  anr.  vboarins  tlia  mtlhad  of  dnuainB  <!■■   I>i>i|>>iiiir  oariLjr  aftMr  tfa* 
wpt'nilio'i'  All.  naatotd  ««lb:  h.  ^Mrvit;   r.   silltuii   mI   HiitrHm;  <  niMitlirmna    tymiMtl.   r,  i 
tiiFiilioFi   in   ihe  tnMiibruia   lynipuu;  /.  nnttuliu  tymiMinjtui;  h.  cxlcrlvitl  Riattliu.   lb*   inRlrti) 
wxll  ii(  ikhicli  in  nwiifval:  i,  Ih*  miHclr;  >.  nilvnr  t:«nniiln  mlmlunnl  Itimtiirti  iJip  iipMiinK  n 
lKwl«riL>r  ■>|>»iiius  in  the  lUfuilua.  anil  itii-tir*  (orwMnl  inio  Uu>  ndiliix  mil  nDtriiiii:  t.  m'u 
appllL>l   will)  a  nitiber  bulli  Iokss  Lba  wcrwlloo*,  cr^nuloUMM.  tM..  IrOni   Um   tymj^aie  Mil 
tbtu-uKti  tha  iMrfuratiuii  <«J  hi  Ilia  mombnuia  tyiuimtit  Liilo  liw  laaaUia. 


(jt)  Introduce  the  tube  dreeing  (Fig.  452)  thruu^h  the  auditi: 
tneaiUM  iiit»  the  rna.stoid  wound.  Do  not  placi*  it  again.si  the  nientbrai 
lyuipiini.  I>ut  pa«  it  baeku-anJ  d^roujfh  the  opeuing-in  tJu-  ptiMr-rior 
of  the  meatus  into  the  rna.stoid  eavtiv.  If  other  forms  of  drrsMinrart* 
preferreil,  tlicy  should  Ih;  introtlueeil  in  tlie  ^amc  manner.  \Misli 
drr-s.-«iig  U  emplovwl,  it  jihoiild  he  loosely  placed,  not  picknl,  as  il 
primary  purpas<'  i.s  to  facilitate  dratna^?*.  Scmie  openilnrn  rw-omi 
tliat  i^auze  lie  firmly  parked  into  die  ni.-istoid  wound  to  "k^-rp  down' 
granulations.  If  the  n[»*nilion  is  ihortHighly  done  under  cu^piir  «»■ 
dttioas,  e-xubemiit  granulation:;  will  not  form;  furthermore,  giiorl  dniinsj^H 
le;4scii-s  t>ie  tendcney  to  tlit'ir  growth.  Kxniienmt  gmtiulalinu-i  aw  Infl 
pn^luii  of  infection,  whereas  healthy  granulation  tissue  is  fonnH  in  the 
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fess  of  repair.  Many  cases  pursue  a  prolongwl  [)r(K't's«  of  repair 
I)«-au.se  the  dressings  are  packed  in  the  maNtuJiiJ  wound.  If  the  sui^jeon 
jjru.sps  (he  purpose  of  tht-  wniind  (ircssing.  namely,  to  pminote  drainage 
(and  this  alone),  he  will  onlv  inst-rl  enough  gaitxe  to  enrr'^'  away  llie 
seeretion-s.  'I'hr  anihor  uses  a  nne-half  lo  one  inch  slrip  of  gauze  in  the 
ruhlier  lulie  for  this  purfMW  and  fiiwls  il  adeijuale.  If  ihe  fori-going 
leehniciuc  i»  ohservt'^].  exul»erant  graiiulalioiis  will  not  fomi  nor  will  the 
healing  proeesa  Ix*  prolonged. 

The  ear  should  l>e  covered  with  several  large  giiuze  pads,  which  should 
be  removed  in  (hnr  days,  the  wound  gently  dritvl  with  n  f(>tion-wound 
applicator  introduced  Uirough  the  audimry  iiuaitu-s,  anil  a  new  tulie 
dressing  itpplie<l.  This  should  he  changed  daily.  The  sutures  should  be 
removed  on  du-  fifth  day. 

The  inemlirana  tynipani  slimdd  U-  ins[jeet«l  daily,  especially  when  the 
blasts  of  air  are  fon-ed  Ihnmgh  the  aditns  ad  antrum.  After  the  nm.s(oi<l 
wotuid  i^  cleaiiM-d  with  llie  eolton-wound  applicator  the  euned  cannula 
.should  Im*  inlrodueed  into  the  adiltis  via  the  ntratus  and  the  opening  in 
the  posterior  wall  of  the  nieatu.s  (Figs.  4ti2  and  4(i;i)  and  bla.sls  of  air 
fon-cd  dirough  the  lynipnnic  eavity  to  clear  i(  of  .■*eci'elion*>  atal  granu- 
lations. All  grHniila1t(iii.v  nr  polypi  Hpiwaring  al  the  perforation  in  llie 
membrana  tjinpaiii  .*-hoiild  be  n-nioverl  with  furecp;*  or  with  c-au.stic.s. 
Heath  insisti  upon  the  value  of  the  blasts  of  air  tliroiigli  the  tympanie 
cavity  until  die  adidw  ad  antrum  bec-ome.s  closed  (eight  to  fourteen 
days).  The  author  has  MUn\i-i\  his  metlnwl  and  find^  it  to  be  of  great 
vahie  tn  the  afti-r-trcalmenl.  By  it  large  (|nantittes  of  inueus  antl  pus 
are  forced  into  the  external  U)eatu.s,  from  whiclt  they  uiay  Ih'  removed 
with  a  cotloti-wound  applicator,  The  secretion.t  may  aUo  be  removed 
by  iidlatinn  llirough  the  Kusluchian  lul>e,  though  lhi.s  is  not  as  effieaeious 
as  Heath's  niedi<xl. 

The  se(Tetion.s  and  granulations  from  the  middle  ear  gnidually  suKside 
as  the  perforation  clofics.  The  imtstoid  c-avity  usually  becomes  filli-d  with 
connective  tissue,  thus  cltMitig  llie  adilus.  1(  lM*{'ome.s  liiTcd  with  epi- 
dennis  and  n-niaitis  u  dry  ca^ity,  and  the  HuslueluHn  tube  U  no  longer 
burlened  with  the  =ecretions  fnmi  this  ™uree. 

Of  the  thirty-five  ea.sps  Uiu.s  o|M>nUed  by  the  uuthur,  in  one,  eumpli- 
catctl  h\  nil  epitlnral  alwrt-xs  over  the  legmen  I)-mpani.  il  wa.s  n«xvssnry 
to  fonverl  into  a  radieid  operiitioii.  The  membrana  tympani  rcfornted 
in  twenty-six  cases,  and  ihe  hearing  returned  to  almost  the  nonnal  in  all 
but  one.  In  this  metluNi  of  0[HTalion  die  mastoid  wound  is  abnast 
filled  in  the  prtK-os  of  repair. 

Tbierflcb  Grafts  in  the  Mastoid  Wound.-  To  ItcinhanI,  Jatiseti.  atid 
IJallence  belong  the  credit  nf  apfilyijig  the  Thiersch  graft.s  lo  the  mastoid 
wound.  Hallam-e  has,  perhap.'i,  u.seil  it  more  ronstanily  and  frefjUently 
than  anyone  else,  and  his  ie<'hniijue  is  generally  followed.  I'er.-ionally 
the  authnr  has  had  but  rare  occ-asior  to  use  it,  as  his  cases  usually  became 
fovenil  wirh  e[iidermis  in  as  sliort  a  time  us  is  claiitHNl  by  Ballaiirt?  after 
the  u.se  of  the  Tliierseli  graft.^.  In  only  two  cases  has  il  l»een  iiecessar)" 
to  apply  the  grafts,  and  lu  these  they  were  succes.sfidly  applied  after 
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secondary  operation.s.  By  usiiip  (he  nallam-e  pluslic  meatal  skin  flap*.  «tid 
(ixuiff  (hem  as  "in  T'lg.  454.  iho  author  Vs  cases  have,  with  nire  fXifplUm^. 
ht-aK-d  oiih  t*|iNifririi.s  over  (In-  wiills  of  ihe  niastoitl  woiinri  in  fn-nn 
llirtf  r»  ten  week.s,  rarely  lonjj:er.  TIUs  good  showing  is  <!ue  to  scvcml 
fat-tors,  v\\\vf  among  whidi  are:  (a)  'l"he  Ballamv  plastic  meatat  flaps 
Hpplicd  afiiT  iIk-  aiitliur's  nu-th(>d.  (6)  The  use  of  the  spiral  mliUr 
tubing,  wiili  a  small  wick  of  ^luze  in  its  hinien  as  tin-  Mile  (Jraina^ 
drt'--v*ing.  This  ijressing,  iis  already  explained,  provides  )^m\  drainai^-. 
which  eslufilishes  conditintts  disconraptip  the  fornialion  of  iiiilieallhy 
Kranulations.  (c)  Another  cause  of  the  rapid  epidemiixalton  of  the  u 
tui*]  wound  b*  the  coniplcic  expiwtirc  an<i  exenteration  of  the  nioM 

Pm.  «M 


Hajrk'n   it^;t'i    huir- 


antrum  and  oells.    The  cells  of  Kirsehner.  between  the  antrum  and  nw 
tiis.  and  thiXM?  in  the  posterior  riKil  of  the  3n.-j;i»nia  and  in  ihr  posted,^ 
Wall  of  the  pyramid  of  the  pelnms  ]K>rtion  of  the  teni)>orHl  Ikmic  are  likf^ 

Misr  mnfnily  sought   for,  and  if  present  n-moved.  ' 

If  the  .siir^-on  fiuils  tliat  n  etinsidemWe  auinlHT  of  his  eases  puniufifl 

^I!^    "f^^'  '^'"•••^-  »>f  healinn.  Iw  "JiouUl  carefully  >crutiril/.e  his  t(rchnii|ul? 

and.  if  found  to  U-  fanllv  at  anv  point.  impnWe  it  a<T«ipr|in^v.     If  hu 

cases  sull  refuse  to  heal  pn»iM-rly'he  may  Ir:^-  the  Thiersch  RrafLs. 


ria.«u 


Tltiswk'a  cnll  mtM. 


Hon. 
only 
shi 


Kallanc^ 
nfter  a 


may  la-  apptieil  at  the  cUwe  uf  the  primary 

1^^      .      —  »v.    .IK-   primary  operation,  or  after  a  s«'<^H)dary 

"*"'*  applies  ihe  gnifls  at  the  dose  of  the  prinmn  ofien- 

davs    after    llie    prinwry  oiwrtttion.      The    audiur 


ten 


s<^>i»larv 


after  i(  is  onM-lu-iivdv 
SiiK*  udoptin^ 


shown  that  tf      .    "'f*0"   "I>eration;  that  is.  only  after  it  is 

the  technuMie^T**^  ^^•'"  ""*  '""*'*'  *****  P'"'"'"''.*'  operation.    Si 
*""  liHil  mirt*  't'**'''''**^!  in  the  radical  mastoid  ojH'rntion.  the  author  has 
wheri«as  jn  |^:        *"?.  '   P**r  cent,  iif  cases  re»piiring  a  secondarA"  uperalirjo, 
(*)  The  iMjii  ''*V'*"''  pmetice  it  was  about  10  per  *  ~ 

four  l)o„r.  I JJ**'"  ■*  »rr»  i,r  ihiirh  sluaild  Ih-  shiivetl 


eeni. 

an<l  scniblN-d  Iweiil 


*"  position  wit?!**'  *^'^*'"K'  »  moist  earkilixed  dressing  applied,  oiid 
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(e)  The  patieni  should  lie  aiiestheliztil  for  the  rpasoii  that  (I)  it 
irevenls  the  "goose-flfsJi"  c-onCnu'tiuii  of  thv  skin,  which  so  iimteriitlljt' 
innTTrrcs  with  cmtin^  ihiii  Thiersch  grafts,  niiij  (2)  it  iilsu  prevents  the 

ill  incident  to  securinfi  the  pnifls  and  opening  (he  Huiitid  for  tlifir 
applicalion.  If  the  ^iifiin^  is  <lr>iif  at  the  tinie  of  the  primary-  o|>cra- 
tiun,  the  imtieni  is  already  iiiiesthetixed  and  liie  am]  or  thigh  prp[)areil 
when  ihe  nia.sloid  repon  was  shavrfj. 

(d)  Kescruh  (lie  skin  after  the  haiwlup'  anil  dn-xsinj;  are  removed. 

(e)  Witi)  the  skin  moistenetl  with  iiuniml  mUi  solution  and  drawn 
ti^hl  lielwpeti  the  forefiii;;er  and  ihninh,  remove  ihe  lliin  rorlex  h_v 
a  rapid  saninjr  motion  with  the  hroad  'Hiiersch  razor  {Fij;.  -Hio).  'ITie 
razor  is  flat  upon  one  side,  vvhilr  rhe  other  (the  tipjwr)  is  eoncave.  Nor- 
mal sidt  sohition  should  lM*dnip|H-d  into  the  concave  nnrfa^-euf  the  niKor 
to  Hoal  the  t'i'afl.  The  size  of  the  p-aft  shonid  Ik-  alunil  2x3  etii.,  or 
large  enutigh  lo  cover  (he  eiitin-  liuny  wound. 


Kiu,  466 


Thinnth'i  gtalt  ipatula. 


f         (f)  fitat  the  graft  fmni  the  razor  blade  lo  the  large  spatula 

I      'Witi),  using  a  teu>in^  neitlle  I  Fig.  4lj7)  in  Iran-^ferriiig  il. 

I  (g)  The  ma-stoid  wound,  having  been  previoiisly  opened  and  frtvd  of 

I       all  IiltKxl  and  oozitig,  is  made  tlie  repositurj"  of  llie  graft.     With  a  Iea.sing 

nee«Ile  ( Fig.  4(17)  llir  edge  f)f  the  graft  is  transUxe*!  lo  the  borvkT  of  the 

mn.sioid  wonnd  and  ihe  spatula  gra<Jually  withdrawn.     'I'he  gnift   is 

tliiis  de[)osili-«l  snnK)thly  an<l  evenly  over  the  .surface  of  the  wound.     If 

I      nccv.s.sary.  other  grafts  are  applied. 


;rig. 


Taud<  needle  Ivr    I'liii-fvch'ii  Kraitini. 

(A)  The  grafts  should  (h'  pres.sed  against  the  walls  of  the  wound  with 
a  small  Miint  iti.strunieiit  until  they  iiiv  fliwly  iidhereiit  to  the  uneven 
.Hurface  (Fig.  -tliflL  A  small  gla-ss  pipette  or  nutiicine  dropper  may  Ik- 
U-swl  to  witlidniw  Imhliles  of  air  frojtk  beneath  the  grafl.s.  Some  <ipura(urs 
prefer  to  first  fill  the  miuioid  cavity  ■nith  normal  salt  .solution  and  flout 
the  graft  up<m  its  Murfoce.  The  fhu'd  is  then  gmdnally  willidrawn  with  a 
pipette  until  tlu-  graft  resL*  u])on  the  snrfatv  of  the  Iwiiy  wound.  It  is 
not  nece.ssary  to  engraft  the  ejitire  surface  of  the  wound.  n»  the  iuterspaees 
soon  become  covt-reil  by  extension  from  the  edge.s  of  the  grafts. 

(i)  RallaiKT  formerly  covered  the  grafts  with  very  thin  gold-foil  lo 
prevent  the  small  cotton  pads  adhering  to  them  and  dislodging  them 
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(j)  The  stiiall  (-ntlon  trails  ar«  ii>«(l  to  hulO  ibtr  ^f(s  iii  appasilion  to 
the  p-aiiiilating  hnny  woiitwl,  and  they  should  be  removed  on  the  third 
day.     i'ortioiis  of  ihc  prnfis  will  not  "take"  or  grow,  hence  tnvrosis 
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properly  and  inielllfjently  iiiilized  (o  line  the  mastoid  wound,  and  if  ihe 
ti'lls  ;!(■<■  cimiplciciv  cM-nlfnidil. 

Th«  Mastoid  Operation  in  InfanU  and  Toung  Ohildren. — As  the  mastoid 
tip  and  celts  are  Init  slightly  developrd  lipfort'  the  ape  of  piiljorty,  the 
tet'hnique  of  the  mastoid  operation  should  he  soniewlint  nnxlificd.  The 
riidiirn'ninn'  tip  of  the  niiLsti>icl  prtn-c-ss  is  located  nuK-li  hiplin-  jind  more 
posteriorly  tliati  in  adult±i. 

Fro.  JTfl 
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Jutucii'ii  rooifur  ((inwii*. 
Pm.  Art 


Kevgnlin's  lieedif. 


I'm,  47S 


V'iG,  ITft 


1nJ»WW»^■^^"^^■^'■ 


8che4b«l'*  autim  Tor^vp*. 


MIc'ltrt'i  ntPtat  cbunp  milBra. 


no.  4«u 


Mlchtl'*  ninira  clip   forcrtM. 

The  pmlauricular  iiiel>iriti  shoiiKI,  th^-n-fon*,  Iicjjiii  hlj;her  and  more 
pofttcriarly,  at)  shown  in  Pip.  470.  l-'iirlhcniiorr,  the  facial  nerve  makes 
Its  exit  from  Ihe  .styloid  fnrrtuien  ijuite  near  the  siirfnci'  of  the  miLsfotd, 
flnd.  if  the  indsioti  is  niHde  us  in  adults,  it  may  Ik-  irijnri'd  and  c-inise 
far-ial  |»irHlysi.s.  'I'lie  mtisti>id  atilniin  is  ulniosl  or  fully  dt-xelopcit  at 
birth,  anil  is  ofteTi  the  only  portion  of  the  mnslord  lione  involvwl. 

Tbe  Sorgtca]  Treatment  o(  Bezold'e  Mastoiditis.—The  early  surpienl 
tn-fltnii-rit  i>  the  only  pn>fc<lnri-  tlukt  i-^  H[>plif;i!ile  In  ihis  alTeclioii.  'J'he 
usual  iniLstoid  incision  is  riuidc  with  an  cxtcni^ou  downward  bevund  the 
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lip  of  the  mastoid,  parallel  with  the  anterior  border  of  the  Alernomasloti] 
muscle  tu  tlw*  limtrjii  [xirlion  i>r  llir  hniwnv  swelliim  of  ihf  iHfk.  The 
uporieurusis  of  the  ^ttTiioinanltiid  inii-wk*  i>  divided  and  retracted.  'IV 
mastoid  is  opernnl  fniiii  Ijelow  upward,  towanl  the  antrum.  All  the 
mastoid  cells  arc  thoRjii^hlv  curetted  until  llu-  [HTforalioii  in  its  iitim 
plate  i_s  located.  The  perforation  is  followed  into  the  loocse  tLssues  of  ibe 
iiei-k.  and  the  granulations  removed  with  a  dull  curette.  The  ratgli 
prfijer-lions  of  hone  are  sniooihiil  with  a  hnrr  or  cnrctie  an(J  the  ragged 
t^^^;e.s  of  llie  uniM-lcf  are  trininifi]  off  nith  M-is.s«ir.s.  If  ihc  aliMct^A  has 
burniwed  into  the  neck  anteriorly  or  posteriori,  it  is  necessarv'  lo  lay  it 
with'  npi'ii  and  tliunnifjhly  reuaivf  all  di.seased  tissue  with  a  curette,  'llie 
iiijistoid  [j»)rli«n  of  ihc  incision  shoulil  then  Iw  fluswl  over  a  spiral  ml* 
with  ;rauze  in  it.s  linncn.  the  distal  end  of  which  is  placcYl  in  the  rnoittuitl 
wound  (Fig.  471).  If  the  alwscess  extends  into  the  neck,  the  incision 
shoiiUt  lie  rhx-ied  over  another  spiml  nihher  lulx*,  which  is  allowMl  to 
drain  through  a  .sejiarute  incision  back  of  the  lower  end  uf  the  ned 
incision,  as  shown  in  Kip.  471. 

The  (hmpcrs  attending  this  operation  are  the  woniHlinf;  of  the  facial 
nen'e  at  its  exit  from  the  jjony  canal  in  the  mastoi*]  j>r<K.*cs.-*,  and  di* 
spinal  acces-sory  nene  goiiif^  to  the  (rapezius  mnsde.  If  this  ^e^^"e  is 
woundetJ  the  shoulder  will  droop.  'Hie  lateral  sinus  is  also  in  close 
])roxiinity  to  the  perforation,  henee  great  con*  should  Iw  taken  in  oper 
aling  in  thi;^  re^^oii. 

If  the  disease  is  recognizM  early  and  prompt  and  thorough  surgical 
meiLstires  are  iiiHiitutifl  the  prognosis  is  fair,  jdllimifih  the  rccoven-  iimv 
extend  ovit  .scvenil  weeks,  as  tin?  healing  uf  the  wound  after  such  alJ 
extensive  operation  re*|uires  considerable  lime,  and  not  infrct|ueiitly  8 
secondur}'  abscess  funiLs  in  the  neck  because  of  poor  drainage. 


I 
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SimOICAL  DISEASES  OF  THE  LABYRINTH 

Infectious  Labyrinthitis  ot  Middle-ear  Origin.-  'i'he  patla^t^l 

finding-*  u.'sualjv  present  are  a  purulent  exudate  B.ssociate<l  with  x'ar^"!!!)' 
degrees  of  de.-^tructivc  inllaniiniition  of  (he  membranous  labyrinth.     The 
bony  labyrinth  !nay  or  may  nut  la-  (■arious  or  nwrotic. 
Classification  (Kopetzky): 

1.  Infeciioiis  labyrinthitis  as  a  sequela  of  acute  middle-ear  disease. 

2.  Infectious  labyrinthitis  as  a  secjuela  of  an  acute  exaccrbadon  of 
chronic  niiddle-ejir  di-sea«r. 

3.  Traumatic  labyrinthitis  [hemorrhagic  and  infectious). 

4.  Infectious  labvnnthitis  foUowiog  chronic  mtddle-ear  disease  (with- 
out acute  exacerbation). 

.'i.  riminic  labyriiilhitis. 

I.  Infectious  Labyrinthitis  as  a  Seqnela  of    a^  Acute  AIideUe-«ar 
Disease,  and ,  b  i  Acute  Exacerbation  of  Chronic  Middle-ear  Disease. 

— Symptoms, —  In  Kojjctzky's  cases  the  uiuset  was  usually  wry  audden 
after   the   expiration  of  a    \*arying  interval   of   time   following  either 
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the  nmstoiil  operuliim  or  the  aculp  nii(Wle-<'ar  disease  before  the  mostoir] 
op4'ralion.  Thorf  »■«>  a  (ilstinrr  rise  of  tcmprrndin*  ati«]  *W//r»  appear- 
aiirr  of /una/  fxtrafysiK.  A'liitiiliit^,  iniisciilur  Iwilt'hidg  of  (In-  haiiils 
aiitt  arms,  dilatation  of  the  [tupils,  retrartioii  of  (he  head,  and  jiliglit 
l^neral  {.-orivulsiotis  were  also  stimetimes  present. 

Pain  in  the  head  aiiU  ear,  spcjntuiieon.s  iiyistugmus  (see  Functional 
tests  of  the  ve-stibiilar  apparatus  >.  horizoniul,  vertical,  or  i>hlH|iip,  iironrd- 
ili^  to  Ihe  .semicirculiir  efinal  irivolveil.  are  also  often  fourul.  Ttie  Irni- 
peraturr  ranges  from  I'M'  to  KM*  V.,  while  the  respiration  and  pulse 
are  ii)rrc,s|><iiidiiigly  acederated.  Giddinexs  when  walking  or  lying  upon 
the  diseaM-d  side  may  also  l»e  present.  (Se<'  Func-lionai  Test.-*  of  (he 
Ve.sliliiilar  Apparatus.) 

The  course  of  die  disease  is  rapid,  and  if  the  full  train  of  .symptoms 
I  to  be  elicited,  t)ie  ease  should  lie  placed  nniler  con.sfant  observation. 
s  .stated  in  the  section  on  llie  vesiilaitar  appuratus,  rhe  change  of  ijirtn*- 
tion  of  the  <]iiick'  coni[>oneiit  of  the  ny.stagmns  .signifies  the  onst-t  of 
ineiiingrti.s,  and  may  constitute  the  earliest  indication  for  surgical  inter- 
ference. 

It  is  often  impracticable  to  fubjeet  ihe-se  (acute)  cases  to  the  turning 
and  caloric  tests.  The  patients  itre  sometimes  ctmiatose  or  semicomatose 
when  first  s«'n,  and  even  though  diey  are  rational  their  condition  may  l»e 
such  tlial  the  lest-v  i-annut  Ik-  apjjlied.  Fiirtiiennorc.  in  llie.sc  (acute) 
csL-ies  there  is  no  limiting  wall  of  granulation  tissue  thrown  out  to  prevent 
extension  of  tlie  infection.  'Vhv  use  of  a  stream  of  water  might,  unless 
applied  very  gently,  force  iiifi-ctioii  into  remole  |>arls  of  the  internHl  ear, 
or  even  to  the  cranial  cavity  n'a  the  inlernal  andllory  meatus.  'I'here- 
fore,  this  test  .should  be  u.sed  with  great  care  in  acute  ca-scs.  As 
previously  staled,  the  di-'*ca.se  often  pursues  such  a  rapid  course  that  it  is 
neeexsary  to  keep  the  closest  watcli,  if  a  true  clinical  picture  is  to  be 
ubtained.  as,  otherwise,  the  symptoms  will  (|uickly  become  obscured  by 
supervening  meningiiis. 

Diagnoua. — A  positive  diiignosis  of  acute  labyrinthitis  complicating 
an  acute  suppurative  otitis  media  and  nia.sIoidilis  is  rarely  made  before 
meningeal  irrilalioii  m*cnrs.  as  observntion.s  are  not  made  al  the  proper 
time;  spontauwus  nysUignnis  i»  the  mo-sl  significant  .symptom,  and  is 
toward  the  affected  side.  In  four  of  Kofwrtzky's  .seven  ca.se.s  it  wa.s 
present.  In  one  it  appeared  seven  days  after  the  onset,  in  another  five 
days  in  ihc  thin!  two,  while  in  the  fourth  it  apiM-anni  four  day.s  after  the 
mastoid  ojH-randti. 

According  to  Barany.  if  the  spontaneous  ny.stuguius  undergoes  a 
rapid  (hn-liiM',  i(  points  to  hibyrinihine  di.sca.se;  whereas,  if  it  [wrsi-sts  for 
several  days  wiiliout  tliniinishiiig.  it  points  to  cercl»ell«r  abscess.  (See 
Functional  'i  e.sts  of  the  [.abyrituh. )  If  it  remains  tnu-hanged  for  twenty- 
four  hours,  and  is  strongly  marked,  it  is  probably  due  to  an  endor  r.inial 
complication.  Vertigo,  nausea,  vomiting,  and  spontaneous  nyslagniu.s 
may  be  due  to  other  causes  than  labyrinthine  dlsea.se. 

Koprtzky  and  MacKeiizie  claim  that  the  direction  of  the  nystagmus 
is  not  signifieaDi,  'wbereai>  Uurany  and  Neumann  think  it  is.    The  dis- 
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pwjMinL-y  of  upinion  is  prolwbly  Hue  l<i  the  raJlure  on  the*  ])art  of  Kuptixlj 
uihJ  Muc'Keitzie  to  keep  cUjso  watch  c»f  ilie  cast-s  frtun  ihdr  im-qrttiii 
to  thrir  dose.     It  shuuM  lie  rt>iiit'nit»ereil  (hat  the  ijijick  i-4>m|Kim'iii 
(lie  iiystajrnius  is  towani  llit*  atT<xiwJ  far  while  tin.'  hiUvrintli  iitimc  '4 
iiivolveij,  and,  when  the  rneiiiiiges  ulso  iH-fonie  involvwl,  tht*  (jiiick  omb 
|M)ne[it  eliiui^^  lu  the  unatfefled  ear.     ll  is  pussiblr  that  (ht* 
ro|>i>rlo(l  hv  MacKonzir  ami  Ko|xizk_v  were  ohwrvcd.  snmr  in  tlir 
of  Inltvrinlhine  iiiviisiiiii,  aiiij  others  iti  the  ixritNj  cff  im-tiiti^fal  iitu      _ 
a  ciix'Unistancv  which,  If  true,  would  account  for  the  variahililv  in  ihr 
dtrertion  of  ilie  <|uick  eoinpiineiit  uf  the  iiVhiHginutic  uMJvenientit 
eyes.    (See  Functional  'i'est*  of  the  Vestibular  Apj>amtiit(. ) 

Raniny  ha-s  nn-ently  slattHl   that  the  vestibular   lots  dit  not 
slight  atrectioiis  of  the  lahyriiilh.  nor  ari?  tiiey  of  value  in  deter 
the  character  of  the  patholojiical   nn>cess.     ]<   has   iK-rn  clainirtl  tl 
operative  iriterfereiUT  iti  acute  eases  .should  he  delavwl  until  tJie  lulunr 
fails  to  respond  (o  the  caloric  tests.    Jan-seMi,  on  the  contrary.  >ay9 
in    some    ca.se."!    tlu-   lahyritilh    should    lie  ofHTatiil    up<ni    while  <«lnnFl 
reaction  \s  still  pre^iit.  and  thai  to  wail  fur  it.x  c|i.sjip|H'iLruncc  irnnid 
^ally  jeopardise  the  life  of  the  patient.    Jaasen  abio  ehirin^  thai  tbe 
inflaruniation  niay  reach  the  bruin  l>efure  Uie  loss  of  ve-stibiihir  fuiKlm 

'Hie  caloric  tp-<i  j  spinginfj)  shoidd  not  In*  u.sed  so  long  as  there  i^  liopt 
of  u  sjKintaiieous  recovery  i.lan.si*n).     The  (urnin^  te.st   sluiuld  \k  tc-'^t 
with  caution  under  llie  .same  condition,  a.s  either  te^(  might  re-^ult  in  difl 
semination  of  the  iufecttiHi  (Scheil)e>.     I  Iwlipvc.  liowever,  that  eilbrf 
test-s  may  lie  used  if  pentlene.s.s  is  prm-lLsei]. 

it  up]>ears,  tlieref<ni',  that  a  [Mwitive  dia^nosi.^  of   aoute  Ubyrinllijlj 
coinplinitiiig  amie  stjppimiiive  otiti-s  mi-xlia   aial    nia.sti)id)ti.t  i.^  of 
overlooked  liefure  the  prellniiiiary  luastokl  operation,  thuu^b  h  dijyrtt 
is  often  made  and  coiihrnied  at  the  miLstoid  niH-rHiiim,  which  may  rei 
a  fistula  or  firanulalimi.s  aroiuid  the  ovul  window  i>r  on  the  pnwHjal 
aiul  thus  r<-udcr  the  iHapnosis  i-eriain.     .Acconliiig  to    Kt>[»etzkj*. 
the  xigns  of   meniugeai  irritation  supcrtrnf,  tfiai  i>,    a   rcrrraai  of  tit 
direction  of  ifw  u^slagmus,  tic.,  uv  ItaM  no  iudieationA  fijr  rxpiuraliu 
of  the  labtfriuih.    This  aiiiservalive  attitude  baa    the    itHJorserm-ni 
ClfeuonJe.    Marx,    (iradeoigo,   Scheibe,    Pause,    Schwartze.    IlitisU 
Barany  and  others. 

This  opinion  i.s  doubtle^  due  to  failure  to  make  early  oliserTulkins. 
and  to  apply  the  caloric  and  turning;  tests  liefure  tnastnkl  oprratkio- 
Aecordiii^  to  Kleti-her.  Neumann  and  others  these  \esxs  niay  Im?  <«fi^i 
used  if  proper  care  ts  exercised,  ainl  so  render  an  early  t)iH^ri,t^>.,i^  jjnj 
openilifin  iKwsilde.  In  ea.ses  where  syinjitoni.s  become  pnuioiiiicni  and 
iiKlicale  rapid  extension  (rapidly  increasing  deafness,  fjcreat  piddii 
nystagmus,  sudden  rise  of  tenipeniture  and  facial  paraly.sUi,  the  entir 
labyrinth  .should  at  once  t>e  o]>erate<i  on.  Delay  would  most  (vrtaitill 
be  followed  in  a  few  hours  or  day.s  by  intracranial  infe<'tion. 

In  acute  Ubyrinihiii'^   coinplicatin)!  acute  suppurative  otitis  mrdii 
the  progress  of  the  infection  in  the  labyrinth  is  u.sually  rapid  aod 
destructive,  and  iherefoiv  demands  pmnipl  surf^ieal  interfereocr. 
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'When  ojwratiim  ia  ijelavei]  iiiitil  meningeal  imtaliiliiy  is  manifest' 
radiciil  surnjical  nu-asiires  .sliuulJ  be  adopted  at  unt-e,  as  a  certain  per- 
(riila^e  of  these  cases  may  l>e  savcfj.  Patii'tils  in  whom  ihc  spinal  Hind 
WHS  already  turbid  or  punitent  have  i-ecovcred  uiuler  [ironi[it  utaj  ciiui- 
pleie  operative  measures,  ihuiigh  it  ahould  be  stated  that  most  such 
cases  die. 

Indications.  — .\ccordinp  toScheibeand  Kopetxky.  operative  proc-ctlureji 
on  die  laliyriiith  in  lal)yrinl]iitis  itmiplicatiiif;  aruie  suppurative  otitis 
media  exert  no  influenee  upon  the  deafli  rate;  tliat  i.s.  It  appears  tii 
exert  neither  u  beneficial  nor  a  deleterious  effeel.  Ail  of  KopctzkyV 
cases  ditd.  His  experience  does  not.  however.  c!orTcs(H)nd  with  that  of 
others.  |[ia.siiiiH-h  a.-.  sitrj;icid  iriterfirencr  ■icenis  to  exert  iii>  apprei-iiiltle 
favoruble  iiittiieiHt-  upim  the  foiir-sc  of  acute  labynnlhill^,  bul.  on  die 
conlran.',  results  in  profound  denfm-xs,  he  i»eiteveH  ii  is  pM%\  prartiee  lo 
refrain  fnuii  all  surgical  procivlun-s  iipiiri  llie  labyriuih.  at  least  until 
meniiineal  symptoms  develop.  By  .10  doing  the  |»ilieiit  has  as  fpxaJ  ii 
chance  of  rwover)'  as  with  (»|H'nitiou,  aiu]  in  the  event  of  recovery  lie 
may  have  at  least  a  remnant  of  lieann^.  Neumaini,  hoMever.  <laim.s 
that  under  o{)eraliini  the  death  rate  is  much  better  than  without 
ofieralion. 

Indicfltion.1  for  Ireatniertt: 

(«)  If  all  eiLsi'sof  jicritc  labyHiitliiti.s  with  [miprcsyivp  syniptniiis  are 
operiited  upon,  die  death  iiiie  is  favorably  inllucnad,  that  is  aU-ut  10 
per  cent,  recover. 

(h)  If  all  are  operated  npon,  nearly  nil  iho.'.f  who  rernirrwill  lie  pm- 

undly  deaf  in  the  operated  ear. 

(r)  If  notii-  an-  opmited  upon,  ilic  dead)  rate  is  lii^^lier  than  if  all  were 


nitetl  upoiu  and  the  df:itli  rate  is  more  lluin  ^K)  per  cent. 
0  If  none  are  oi>erated  upon.  I 
'111  lipariiig  in  liie  iitftvtfrd  ear. 


yd)  If  none  are  oi>erated  upon,  mony  of  diose  who  recover  will  have 


(B)The  weight  of  evidence  is  now  seeitiingly  on  the  side  of  opera- 
live  imerferenee,  though  it  nuisl  be  iiduiitreil  that  subseipient  ex()erience 
aiuj  improved  lechnitfue  may  reverse  thi»  opinion.  Xeumanii  and  olliers 
claim  ti  dcHlli  rale  of  1K>  per  ci'iit.,  whi<'h  they  repird  iis  upliolding 
surgicjil  Iriiiliiient.  .ScheilN-'s  (ixalioii  Ireatimunl  t»  worUiy  of  furUier 
trial  bi'fore  titiid  judgment  is  pas.soiL 

I  (/)  Another  factor  of  immense  clinical  significance  is  (hut,  iu  many 
ncnte  ca.Hes,  pressure  uix>n  the  jupuhir  vein  increases  the  How  of  Huid 
from  the  op«*n  (o[)erate(h  canals  of  the  labyrinth.  Kopelzky's  exphina- 
tioii  of  diis  plienouietuui  is.  that  the  eaiials  uiid  spates  of  llic  lMl)yririth 
arc  a  portion  of  ihe  lynipbalfc  system,  inf-loseil  in  iKiny  lissue.  and 
containing  the  end  organs  of  the  auditory  and  veslibiihir  nerves.  Ik-ing 
IjTjiph  spaces,  they  are  in  direct  communication  with  the  venous  system. 
'I'lie  i[ierea.sed  flow  of  Hniil  frniii  tbr  npi'iinl  liibyrintli  show*  that  an 
obstructive  liarrler  Iihs  iint  ln-i-n  m-i-li-il  bi-ivvccti  tin-  lyni[»h  chatinels 
uf  ihe  taliyrintli  and  the  veiii.s.  It  may  also  Ix-  safely  inferred  that 
olwlruclive  gmnulntions  art*  not  elsewbrre  forin^-d  in  ihe  laliyrinili, 
L  e.,  the  avpniics  of  ai>pnMieh  to  the  brain.    Tbrtic  fttcta  go  fur  lowani 
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e?cp1aininf;  the  (1)  rapid  extension  of  the  itirectiuiis  process  ihmir^Iirmt 
tlie  labyrinth  and  (2)  t(»  ihr  l>rain  (meiittigvs).  aiKi  (3)  to  the  jiiguW 
vein  uikI  oilier  venous  channels  in  the  mastoid  region. 

The  facts  narrated  in  the  last  pJira|.Taph  (/)  apfiear  to  favor  rflriy 
cijxTative  interference.  AccorfUiij;  to  Kopctzkv.  if  ofjemtive  interfeirnw 
is  undertaken,  it  should  be  most  thonnigh  and  extensive  in  scope.  The 
cochlea  and  vestihiihir  apparatus  should  Ix-  uucnvcred,  and  In  nnlcr  la 
do  iJiis  he  JM'licvcs  die  faciid  rid^T  and  nerve  sluiuhi  occasionally  be 
snrriHriyl,  for  if  this  is  not  <lonc  (here  will  still  remain  bony  spaces  whii-h 
will  act  as  foci  of  infection.  He  resene-s  these  extreme  radirai  nieasim's 
for  those  cases  in  which  the  infection  prepresses  rapidly  throujjh  ibf 
lahyrinth  an<l  on  to  the  venous  rhannrls  or  to  the  hrain.  Death  seenis 
alnii>sl  certain  without  surgical  interference,  and  the  oidy  hope  I*  in 
prompt  and  radical  measures  to  remove  the  discaxed  process  ami  rhwk 
its  further  proj^rcss. 

ig)  The  harriers  to  the  extension  of  the  infection  are  either  alusptit 
or  so  delii-atc  that  the  least  exertion  or  movement  on  the  part  of  ll»r 
p:itieiit  may  Ik*  sufficient  to  break  them  down.  Acting  upon  tin*  tlMiMT. 
tic'heilH'  and  Kopelzky  have  placei^l  such  pdlienr.s  in  lied,  applied  starHi 
bandages  to  the  head  and  neck.  au<!  kept  tlii-ni  aKsohitely  (piiet  for  tlirw 
we<*ks.  with  the  re^^ult  thai  all  patients  thus  treated  (five  in  nnmbrr) 
rfcovci-ed. 

Treatmeot.  -In  Nus|)ected  acute  labyrinthitis  in  which  spontaneoiii 
nvsiagnnis  is  either  present  or  absent,  ami  in  which  there  are  no  sigas 
of  nicninpi'ul  involvement  (sec  Diafrnosis).  place  the  paiieni  in  be*l  ami 
ft>  the  he(ul  ii-iih  a  .'ffarrli  fxttuhtffr.  Ily  so  doinjo;  the  extension  of  the 
infeclifui  may  Ik-  fheiked  and  dang«T  averted.  Failure  to  tin  so  promptly 
niight  and  pi-oljably  would  eventuate  in  an  extension  of  the  infixtion  to 
tlie  cranial  cavity  or  to  the  jugular  vein  and  the  simises  in  proximity 
to  the  mastoid  prxK-ess. 

If  ab^olntelv  sure  of  the  diagnosis  (acute  progirjtsh'r  labyrinthitis  t«m- 
plicatiut;  either  mute  or  ehntnic  otorrhea),  operate  at  once  l>efore 
meningeal  involvement  occurs. 

When  nicniiiigeal  irritation  becomes  inainfejil  and  the  vestibular  appar- 
atus is  no  longer  subject  to  irritation,  it  is  stlH  not  too  late  to  operate, 
do  a  complete  o]H'nLtion  ut  once.  l)elay  means  almost  certain  dealh. 
whcrea.s  pmnipt  and  elHcient  interference  tnay  preserve  life.  The  timr 
fonsmnwl  by  dieconibinwl  radical  and  laljiyrinthlneopcnillons  should  not 
exceed  thirty  minutes,  as  the  shix-k  is  vcr)'  grmt  iind  the  resistance  low. 
If,  fortunately,  die  paTnninary  simple  mastoi<l  operation  has  already  Ixvn 
iM-rforuied,  it  shoTild  he  converted  into  h  nulical  one  anil  the  labyrinthinr 
operation  performed  as  quickly  aud  ihoroughly  as  ptissible.  Both  the 
cochlea  and  the  vestibular  apparatus  should  be  completely  exposed. 

As  Uh'  Neumann  operation  nuiy  Iw  lione  in  the  least  time,  and  also 

exposes  the  posterior  fossa  nf  the  cranium,  it  i'  preferred  in  verj*  aciitr 

cases  with  rapidly  aiivaiir-iiig  syui])ti>iiis.     (See  Neumann's  Operation.) 

.'i.  Traumatic  Labyrinthitis  Purulenta.— Traumatic  labvTinthitishw 

refereuce  to  diosc  cases  which  an  the  result  of  accidental  iajuiy  durii^  » 
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mastokl  or  other  ear  oixTalimi,  or  to  some  extraneous  caui«e.  The 
*'[M)Ktci|«'riitive  iiihyrinthiiis"  of  .liunscn,  AIcxuikIit.  Hirshhrrfc  mul  others 
is  iJii>ili-a(iiiig,  Hs  thev  refer  to  a  Intent  inhvrintliitis  oltservecl  in  conneetifm 
vn\h  (■liroiii<-  iiiHldlf-enr  (lisi-iis**,  whii-li  Kcrtdiii-.s  rimnifcsr  afler  u  radical 
mastoid  openttioii.  On  accimin  of  tlir  iHotectitl  |KJsitiini  of  the  laliv- 
rinth,  tl  is  rart'ly  injiired  by  external  violent-e.  hence  lahyrinthitis  due 
to  this  ciiitsi-  is  rarely  mi-ii.  Wu-n,  however,  the  injury  wcnrs  iJiiring 
a  radical  mastoid  opt-ratluii,  it  is  umimIIv  liKattil  uvtr  the  horizontal 
semieircular  eanal  (Junsen).  Next  in  ortler  the  niowt  tiMial  site  r>f  the 
accidental  le-sion  is  the  foot  plate  of  the  stapes,  which  is  dislorntcil 
(lurin^f  the  radical  mastoid  oprnilicm.  and  this  is  the  more  serious  of  the 
two  lei;ioIl^,  u-sit  ojhmis  into  tlie  veslihnlc  (ulrienhisi,  which,  on  aecoinil 
of  it-i  rompnralivf  ly  largt-r  size,  is  not  reaclily  waileil  off  by  intlairntiatory 
gruiiilatiiins. 

The  Vf?stihii!e  U  in  direct  communication  with  the  cranial  cavity, 
ttliereiks  the  canals  are  not,  atid  this  is  an  sidditionjii  reasfKi  for  the  jtravcr 
datiger  in  injnry  of  the  veMtil>nle.  Ko|>elzky  Iia.s  uisely  said  that  pro- 
phylactic mea.snres  are  Ivetter  than  a  cure,  lie  advises,  when  performing 
tlie  ra<IicaL  ma.stoiil  »|H'rBtion,  lo  liave  the  anesthetist  watch  not  only  (he 
face  for  twitehinus  ( ii  >']f(n  of  facial  rrrilation),  Imt  also  the  eves  for  sipna 
of  eliciled  nystafrrnu'^  iliiriii)j  t^ie  removal  of  the  ossicles.  'I'he  slightest 
touch  on  the  sta|je.'*  will  pnwIiKc  nyslajjuius  and  warn  the  surjjeon  ifmt 
be  is  treading  on  <lan^n>iis  j^^nnd. 

^Mlen  the  tym[Minie  cavity  is  exposed  in  (he  radical  mastoid  operation 
the  jmicr  wall  of  the  cavity  sluaild  he  (.■aiefully  dritil  and  in>|iected  for 
^ra  mi  la  I  ions  ami  iiecnisrs.  If  ijranuialitti>H  nre  ftyuti/i  uu  (he  jironuiulnry. 
or  (rtvr  the  hnrtzfiidaf  unuirirruUtT  ranul,  tliei/  nhonht  rntt  he  rmivvni,  as 
theyare  proiecthf  barriers.  (Iradeni^  considers  it  dangerous  to  remove 
cicatricial  tissue  from  the  lahyrinthinc  walls. 

Symptoms.—  When  the  horizontal  canal  Is  the  seat  of  Injury  during;  the 
nitllcal  nuislnid  o[H-miii)ii,  the  oasct  is  eoniparatl^cly  niiiri  and  j^rndnally 
advances;  wherea*.  when  the  site  of  injury  is  the  oval  window  (foot  plate 
of  the  5tnp*'.s),  the  onset  is  »n(Jden  and  violenf.  ami  is  characlerizcd  liy 
vertigo,  disturhanci-s  of  e<|uilll>rinm.  and  nystagiims,  and  ix-cusionally  by 
tinnitus.  'I'here  i.>4  a  ri.se  in  temperature.  Increased  pulse  and  breathing 
rate,  and  hejulache. 

TTie  sjrmptoms  are  somewhat  similar  to  thasc  dcscrihcd  under  acute 
lftb\Tinthi[is  following  iicnii'  middle-ear  dl.sen.se,  the  etiologj-  heJng  the 
chief  point  of  the  dilieittuial  iliagnosis. 

Treatmont.^Whcti  the  iirst  symptoiTis  of  labyrinthine  irritation  ap|H-ar, 
remove  tJie  dn-s-sings  fnjui  llic  niustoid  woiniil.  remove  uti  secretions 
with  a  cotton-wotmd  applicator,  extreme  gentlene.ss  iM-ing  observed  in 
its  use,  and  then  carefully  inspect  the  inner  wall  (»f  the  tyni[Nini<'  cavity 
for  abrasions,  fismla.  necrosis,  atiil  granulations.  Khher  of  these  lesions  if 
fnund  ithonlrl  not  be  di-Jturbcd  ui  this  lime.  The  patient  should  fie  placed 
al  complete  rest  in  UfJ,  llic  bead  l»cing  fixed  with  a  stwrch  Imndap*. 
Ojwralive  ituervenlirni  is  indicaliil  only  when  the  .symntonis  mpiiily 
progruss  or  are  uiarke<lty  persistent.    .Jaiwen,  however,  advises  an  early 
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operation.  In  my  opinion,  it  is  possible  that  the  absolute  fixation  d 
the  head  would  yield  better  results  than  early  operative  measure;-.  Of 
Jansen's  traumatic  cases  only  two  underwent  spontaneous  recover}",  hf  nct 
his  advice  to  operate  early  though  he  did  not  try  the  fixation  treatmem 
of  Scheibe.     (See  Neumann's  operation.) 

4.  Labyrinthitis  Chronica  Suppurativa. —Ft5/u/a  of/h-e  Labyrhith- 
This  type  of  infection  usually  arises  in  (o)  the  course  of  a  lonji-cinj- 
tinued  otorrhea  without  acute  exacerbation,  and  from  pressure  neiiti-i- 
in  cholesteatoma.  The  infection  within  the  labyrinth  may  be  Hrciim- 
scriljed  or  it  may  be  difi'use.  When  circumscribed  the  danger  to  life  i' 
not  great,  whereas  when  diffuse*]  the  danger  is  much  increa.-#d.  Ttit 
later  class  of  cases  forms  the  link  between  chronic  middle-ear  siippurdiioii 
and  fatal  endocranial  complications  (Rendeu).  Fistula  in  the  horizonial 
canal  or  the  promontory  is  often  present  in  this  type  of  di-sease. 

Diagnosis.— ^The  course  of  the  disease  is  characterized  by  [)eri«Is tf 
latency,  of  varying  inter\'als  of  time  in  different  cases,  which  .MXinrr 
or  later  become  actively  manifest  as  a  purulent  infection.  The  periul 
of  latency  may  be  a  serous  process,  though  this  has  not  hevn  fullv 
demonstrated  by  postmortem  findings.  The  dilTerentiation  between 
.serous  labyrinthitis  and  circumscribed  labyrinthitis  is  also  still  in  doiiU. 
'ITiis  type  of  labyrinthitis  can  at  present  only  be  designated  under  i«u 
groups,  namely,  (a)  chronic  latent  labyrinthitis,  and  (6)  chronic  manife-i 
labyrinthitis,  which  only  means  that  the  attending  otolojfist  fails  to  api>Iy 
the  functional  tests  of  the  vestibular  apparatus  until  manifest  svinptom-- 
appear. 

Symptoms. — The  symptoms  are  rarely  pronouneed,  as  the  inva>i('n. 
is  slow  and  the  vcstil)ular  apparatus  develops  a  toleration  or  ininiiiim- 
to  the  irritation,  and  does  not  afford  manifest  symptoms.  e\ccnt  "lif 
they  are  elicited  hy  the  turning  or  caloric  tests.  (^See  Functional  Te-!>  '< 
the  Vestibular  Apparatus.) 

Tran.sieiit  attacks  of  di/.ziiicss  and  vertigo  are  often  prt-^ciit.     In  ''i  r 
of  my  recent  csim's,   vt-rtigo  and  dizziness  were  proiniiu-nt   svmpiM::.- 
for  four  weeks  j)ri<)r  to  the  time  of  the  radical  mastoid  o[M'ratioii.     Ci.i 
week  before  the  operation  nystagnms  (combined  horizontal  and  n»t;in 
was  elicited  by  the  caloric  test,  but  was  not  noted  in  the  Inriiing  te-t. 

The  radical  mastoid  operation  revealed  a  large  eholotcatoniaKK:- 
mass  which  filled  the  tympanic  and  antral  cavities.  Kxtensive  ero-i"': 
of  the  outer  wall  of  the  antrum  was  al.so  found.  The  adidis  ad  amniii- 
was  eiilargeil.  and  the  Ixme  in  the  angle  formed  by  the  upper  iKirtion  i-:' 
the  sigmoid  sinus  and  the  antrum  was  absorlKnl.  .\  fistula  the  size  ;n-.<! 
with  the  outline  of  a  grain  of  wheat  was  locateil  over  (he  horizoii!:i 
semicircular  canal.  The  fistula  was  not  disturl>ed  during  the  i>|nniiii';-. 
as  the  vestil)nlar  apparatus  was  actively  functionating.  Two  week-  iifit-r 
tlie  mastoid  operation,  the  vertigo  and  dizzine.s.s  had  almost  di--np[»e;irtil 
If  would  have  l>een  nnwarrant<'<l  interference  to  have  curette*!  the  ti-iui:i 
or  to  have  opened  any  portion  of  the  labyrinth  in  this  casi-. 

Selnneigi'low  opens  the  labyrinth  when  one  or  more  fistula-  are  presrni 
and   the  licitriug  is  destroyed,  or  is  in    process    of    rapi<i    de>triKti<Mi. 
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He  does  not  opeu  the  labyrinlh  in  the  presence  of  fistula  with  gixxl 
hefirin^. 

btieiiniiiRhaus  also  advises  wailing  in  those  casos  in  which  (Hisilive 
sifjns  of  discft-se  are  alwctil,  ihonjih  suspicinn  of  lali^Titithim-  disfant 
i.s  warrantitj.  Hi'  says  "wait."  iH-raii.sr  tlir  iliscawtr  nia_v  Ix-  in  reinj- 
ffresMoii  and  on  the  road  tnward  encapsiilation;  that  is,  ImrrJers  are 
being  deposile<l  lo  prevcTil  the  further  exterisicm  of  ihe  infwllo]!. 

Ill  rare  ejises  the  onset  and  course  of  the  labyrintliitis,  coniplifatiii^ 
clironie  suppurative  otitis  media  withmit  Hcuie  exaJTrltattons.  is  sudden 
and  rapiiily  progressive.  When  sueh  cases  are  eiieoiinlered,  ihcv  shouhl  1* 
trrflled  as  iirufe  rases  arising  in  the  eonrsp  of  acute  suppurations  of  the 
middle  ear  and  nta.sloid  ii-lls.     (S-e  I/tdnrinihili,'*  Acuta  Siippuraliva.) 

Indications. —  1.  I>o  not  operate  on  clironie  Ubyriiithitis  when  the 
symptoms  are  obseure.  stutioiiiiry.  or  retroKrctsivc. 

2.  r>o  not  oj)erale  for  simple  fistula,  without  definite  and  progressive 
syniptoni--^  of  labyrinlhlne  disease.  Of  IIH)  r-uscs  rcvirwrd  bv  Janseii. 
in  all  of  which  the  radical  mastoid  ujM-niliori  alone  wji>  performed, 
only  ten  died,  the  reniaininj;  IStl  undtr^ing  spontancotis  reeovery. 

3.  Operate  promptly  in  the  presence  of  h  sudden  onset  and  per- 
sistent or  increasing  labyiindiine  -symptomN. 

4.  OjM'rate  prfmifitly  and  rudieallv  in  llie  presence  of  reversal  of  the 
dirtK-tioii  of  the  (|uick  eoniponent  of  the  spontaneous  ny.tta^mtis,  a.s  Itiis 
means  that  meningitis  is  preseni. 

5.  Operate  pn^mplly  when  the  deafness  iH-eome.sprtjfound.  as  liifi-etjori 
of  the  Inellin^o^  i>  inunlnenl. 

Aeeonlinjt  fo  Alexander,  the  suppurative  ntfections  of  the  labyrinth 
which  may  heal  spontaneously  include: 

{a)  Casfn  tit  labyrinth  suppuration  <^'eurriTig  in  the  course  of  a 
purulent  eerebrnspinul  meningitis,  the  iniildli- ear  remaining  Iniacl;  ('/) 
otitic  punilent  labyiintln'tis.  in  which  an  abxcevs  ff>rnis  in  the  labyrinth 
as  the  R'suh  of  <4Uppin'a(i<in  of  ihe  mcuibranons  labyrindi,  whtTitis 
the  Iwiiy  labyrinth  and  the  ^H'ti'o.sal  bone  an-  nut  involved  in  the  inHam- 
mator)'  process;  tr)  cases  of  pnnilent  labyrinthitis  in  which  the  liony 
lateral  wall  of  the  liibyriiilb  is  first  afTeeti-d  by  way  rif  the  middle  ear, 
and  the  pus  at  last  niptiji-es  into  the  labyrinth  ihroujjh  a  tistuhi,  the 
remuiiider  of  the  labyrimh  continuing  normal.  It  is  needles.s  to  i^y  thai 
recoverj-  lakes  place  at  the  expense  of  (he  end  orgaiw  of  the  ve-stibular 
and  eiH-ldenr  ncrvi-s;  that  is.  deafne-ss  and  total  lass  of  irritability  of 
the  ve^libuliir  apparutUK  wcur  in  a  majority  of  Ciuses.  In  the  ntiiiority 
of  eases  »  remnant  of  hearinj:  and  a  positive  reaelion  lo  irritation  of 
the  vestibular  appiimtus  ri'inaiiis. 

The  Anatomical  Landmarlta.  The  radical  ma.stoid  operation  is  first 
performed  in  the  usual  maiuu-r,  the  bony  capsule  of  the  si^tiitml  |>ortion 
nf  the  lateral  sinu*  (Plate  X\'ni,  »t  liein«;  fully  cxp<x''ed  by  renioviiij,'  all 
cells  iiiii)  cjiriccMoMs  bone  in  from  of  and  above  its  knee;  the  an^lc  above 
the  knee  au<l  {losterior  to  the  antrum  is  completely  exenterateii,  lluw 
giviiifj  the  riwessary  space  fur  intrcKJneinfj  the  instruments  in  opening  the 
eanaU( Plate  XVIII,  6,  r,  (/);«  portion  of  the  posterior  zyuomalie  root  ami 
5$ 
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anterior  vcrtiral  semicircular  canals.    A  small  slmrp  rourt  is  (iW-nl 
the  convexity  of  the  platv,  ami  with  a  few  rotan-  mirtiuns  il  (K-netnUrsI 
bone  and  cxjm»s('s  the  umpiillarj'  space  lipncalli  ilu-  aiijfle.    Thf  pai 
arm  of  tlic  horizontal  M?niicitt-iitiir  canal  may  then   be  expo»4iI  li< 
posterior  limit,  and.  if  necessary,  the  cxtenial  ann  of  the  perfK-tidinJ 
canal  may  also  l>e  cxposn)  by  n*mavinj{  its  outer  wall  upward  fmin  ihr 
primary-  ofK-iiinji  at  the  (>etroiis  anple  of  the  two  CiinaU  i  Fi|^.  A\2]. 

'ITie  Honr^'uet  pnileetor  and  j^uide  is  in  p4>silion.  protecting  the  farial 
nd^  and  piidiii^  the  f^>u>|:e  to  the  petrous  angle  at  the  jujielion  of  tbr 
two  canals.  Bourpuet's  method  should  not  lie  usc<l  iinlejti  the  cudiUa 
h  also  to  be  opened  as  the  guide  destntys  the  foot  plate  of  the  stapes. 


/Irf' 
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Schitna  ibowInK  It'iiiTKiu-t**  ami  Ru-bunlii'  opcrnuun  upon  tlu'  nfmliiirvlilii  r.Mul 
and  rocblon.     Tbc  wmklfcular  <>ftiMU  ixv  oitMinl.  an  ■hcuit  in  Via.  4K2.  <*ilh  thm  sfdmUrt 
Kuido  in  paailnii.    The  fiwiAl  nerve  u  uul  tji|mml  iii  ifae  Mttual  upantUub. 

The  Complete  Exenteration  of  the  Semicircular  Canals.  — Wlien  tlv 
entire  system  of  .semieircidHr  vaiials  is  Hlled  \\ith  ^ranulaliorL*  it  mts 
become  necessar)-  to  o(}cii  ihem  thriiu;.'h  their  entire  exienl.  ihoiif^h  ilii* 
is  rarely  neecssar}-  unless  the  cochlea  is  a\so  to  be  opened.  'I'he  opera- 
tion is  pmdirally  limittHi  in  its  usefulness  to  cadaver  work  luid  sIhiuU 
rarely  or  never  Iw  ajipliml  iu  labyrinth  dise-a.-e.  The  t)[K>nition  w** 
nripnally  iise<l  in  chronic  labyrinihiiis.  in  which  eases  we  now 
interference  with  the  labvrinth  i:*  eumruindicated. 
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Technique. ^a)  Perform  the  mdiral  mastoid  opemtion.     Itemove  the 

porlion  of  llie  zy^'omatic  root  and  of  tlic  roof  uf  the  exteniai  atiditorv 
'  meatus,  as  .shown  in  Plate  Will,  to  facilitate  the  use  cif  the  curette  jri 
I       removing  the  bony  tissue  surrouiulinp  the  canal-s. 

(6)  PnM-eefl  to  open  the  iwtmiis  anfjle  cif  the  horizontal  ajul  [)er|)en- 

dicular  eiiiials  a-s  {lewTilKi!  in  llie  Surgen*  4jf   the  llorizcinlal  Seml- 
I      circular  Canal. 
I  (e)   Kxtend  the  onenin;;  upward  and   Imekwanl,  ihus  rriiiovinE  the 

outer  walls  of  the  horizontal  and  anterior  vertlcul  seniicln-nhir  canals 

(Kig.  4,-^:4). 

'  ((/)  With  a  small  cur\'e<l  gou^  jiitrodiieed  above  and  iM-vimd  ih<Mniler 

limit  of  the  horizdrttal  cjinal  (Ktjj.  4S3),  remove  the  superior  wall  of  llie 
'       anterior  verlit^al  i-anal. 

^  (c)  Proceed  to  (-omplete  the  opening  of  the  horizontal  and  anterior 

^k  vertienl  rnnals  with  a  .small  eurv<>d  ^im^e  and  a  small  tliiii  ehi.sel.     'I'lie 
"major  portion  of  the  work  should  U-  done  with  the  gouj^,  ii  rotarj'  or 
Iwiring  nuititin  U'tn^  used,  as  the  blows  of  the  mallet  are  liable  In  fracture 
the  Inme  in  unexpected  directions  and  afford  avenues  of  infeetion  to  the 
nieiunge.s. 
I  (/)  Endeavor  (o  iJ|>en  tin-  Tipper  porlitm  of  the  vestibule,  as  thi.H  will 

'  in.sure  Ijetter  results,  as  the  si'niieircular  canals  open  into  it.  This  should 
be  done  with  a  small  thin  chisel  eurvfnl  on  the  Hal.  Thr  ]H'trous  aii^le 
of  the  horizontal  and  jierjwndieutar  canals,  diredly  above  the  oval 
window,  slunild  hist  be  iipened  as  shown  in  ViiS.  J.SS,  and  the  chisel  used 
to  extend  (he  cijuMiin^'  downward  to  the  vestibule.  'Hie  force  of  the  hlows 
»)f  the  mallet  should  not  1*  expended  upon  the  facial  ridge.  That  i.s,  the 
ehisel  should  l>e  well  above  the  facial  ridjje  (not  resting  upon  it),  as  to 
u.se  the  facial  rid^'e  a.s  a  fulcrum  in  looscniu);  the  chip.s  of  bone  nuRht 
fracture  it  and  cause  facial  paralysis  (Richards). 
I  Richards  says  tliat  ibis  mule  In  the  vestibule  is  .<iafer  than  that  via  the 

inner  widl  of  the  eavuin  lynijMini.  as  there  are  no  vubitmble  poinLs  to  be 
cncouiitere^l  cx<rpt  th^-  facial  rid^e.  whereas  in  reinovin^j  the  bridge  of 
Ixine  lietween  the  oval  and  mund  wiiukuvs  and  a  ptirtiuii  of  (lie  promoii- 
I  lor\-,  the  inner  Chin  wall  of  ilic  vestibule  is  more  liable  to  injury,  espe- 
cially as  the  vestibule  Is  shallow  at  this  level  and  its  inner  wall  very  thin, 


SUaOERT  OF  THE  VESTIBULE  VIA  THE  INNER  WALL  OP  THB 
OAVUM  TYMPANI  BELOW  THE  FACIAL  NERVE. 


I _,. 

oval  window,  and  symptoms  of  prop^ssivc  labyrinthine  disejue  are 
pres<-nt,  the  ve.stihiile  should  lje  o[wiie<i.  'Ilie  ei»'hlea.  or  at  least  the  lower 
turn  of  it.  is  also  often  invotvcij.  It  is  itiifieralivt*  that  the  vestibule  Ik- 
opened,  the  Rraiiulations  removed,  and  U'tter  drainage  establislu-d.  It  is 
U.iuallv  nec-essarv  tc>  also  rxenterale  the  semicircular  canals,  as  tiescrjUil 
in  the  preceding'  sections,  as  they  are  al.so   prcjbably  involved.      This 
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nper&tinn  Lt  indicated  in  uUi  dimiiic  fLsttilie  of  the  lalnTinth  with  fnu^ 
Miielling  purulent  rliMjliurge.   '11i(^hl- t-ons<Uiite  the  residue  of  cases  ttliidi 
run  their  <-(>virsr  widuuit  nieiiin^iti^.     The  Hsluluns  tract  r?nMiu 
)>c>iirs  out  fnul-.sitic'l[iii^  pus.    The  tubyrtiith  is  usually  dr&trored. 

TeclmiqiM. — {a)  The  ra<Hcal  mastoid  operation. 

(6)  <'heek   the   heniorrlin^  liy  ninrttiiig   the   tjmpanic  eod  d 
EujitiichiHti  tuU-  (Fi^.  443).    Also  apply  pIcilgeUt  of  cotton  s«lunt 
with  udrenahn  sohition  lit  the  cavuiti  lytii|»aiii. 

(c)  Remove  the  pledgets  of  eotloii  after  a  few  minutes,  and  introdiur 
the  hrel  of  Hour^uei's  protector  and  ffuide  into  the  oral  windtm,  u 
shown  in  Ftg.  4S2,  to  protect  the  facial  nen'e  froni  injur)-. 

(d)  Remove  the  hridjie  of  l»nnc  Ix-twivn  the  oval  and  round  win«lo»* 
with  a  thiti  sharp  chi»el,  thus  exposing  the  iower  space  of  the  i-estibule 
(Fig.  483). 

(f)  Kniarge  the  opening,  if  uweMwry.  lo  ex[M>se  a  portion  of  the  Iowm- 
coil  of  the  cochlea  ( I'ig.  4>vj ).  ('I'hls  figure  also  show.s  the  horizontal  anl 
perpendicular  semicircular  canul.s  opened.) 

(/)  <fently  remove  granulations  from  the  vestibule,  and  bear  in  nuDd 
that  the  inner  wall  of  the  lower  portion  is  thin  and  ca-sily  fnu-tuml. 
f(/>  The  afti*r-'n-;[inicnt  is  :i.s  herelofore  ilcstTibed. 
Richards'  Operation. — Uichanls'  labyrinth  operation    is  essentiallv 
a  careful  ami  elalmmte  dissection  of  the  .semicircular  canals,  vestibolr, 

and    ewrhle;!.      The    techni(|ue 

ployed  is  admirable,  though  I  doul 

its  pnu-licnhilily  in  acute  suppuniliW" 

T-^^^  labynnthilis    «here    the    vitality   t4 

^^  ^^Br^^~^   .^^  the   patient    is  greatly  lowered  and 

^^B  ^Jf^B  ^^    I        die    prolotiged     technique    necrs»rr 

^^         &_^F^^^  /       *'"j'd  add  greatly  to  the  shock  which 

aUvay.-  attends  an  extensive  lahiTinih 
operation.  The  operation  is.  in  aiv 
opinion,  suitoil  lo  thoNC  c&ses  of 
mildly  progressive  acute  i>r  suhscuie 
iiifi-ciiiins  (tf  the  labvrinth,  in  wbidi 
the  viialilyof  tlie  patient  h  not  gtvailv 
reduced.  It  Ls  also  indicated  in 
elironic  labyrinthitis  in  the  eourar  of 
which  there  is  a  mild  exacerfiatiuOfl 
thoiigli  ill  these  cas*-s  it  inay  onlv  tfl 
nec<\'»sary  to  fix  the  hewl  of  the  patient 
with  a  slan-h  liandiige  as  suggested 
by  Schcilje.  When  the  onset  and  course  of  the  disease  is  suilden  and  niptd 
the  Ncuniiinii  npi-nitinn.  which  may  I>e  rapidly  perf(>rni«l,  U  indi«it« '" 

Techniqaa. —  I.    First   perform    the  radical    mastoid    o[>eraiion   in 
ii.<tiial  manner. 

2.  Having  aHiipleteil  llie  radical  mastoid  operation,  pniceeri 
lows  to  e-'itablish  as  much  room  as  paNsihle  for  the  excculioo  of 
labvrinth  o|M>ratiou: 


thv  cichipH  IniOi  upvx  lu  Ihuw  'The  crtllm] 
iiliiultxl     ifo-rtiiiii    III!'     in     lb*  uindiuti*-      If 

n>i>rt  ttuui  the  upper  Bpi^nl  roll  ta  rbovciI. 
Ill*  Intfinial  •uditori'  ouiiil  i,hi  at  ibt  tinaa 
<ri>u|il  ha  upnaad,  thiu  axiHMliiii  tl>#  pMiMit 
to  Um  dau»n  ot  nMOliictti*. 
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(a)  rifmovp  the  posterior  bony  wall  of  llip  externa]  meatus  down  to 
V  Fallopiiiii  canal,  uliich  t-miUiin.^  the  facial  nerve. 
{h)  Tilt*  upper  Willi  ^if  ilu'  ineaCus  is  removed  almont  to  ilie  point  of 
exposing  the  niiddlc  cranial  fo^ia. 

\c)  The  lower  wall  of  the  uieatus  is  also  chis<'I]<*d  aWHy  as  much  as 
possible,  'i'hese  pruccUures  ^five  actess  to  the  oLltej-(luHTwh  a-sjiwl  of  the 
labyrinth,  grt'ady  fa<'ililating  the  .suKsenpicnt  op>ration  ujK>n  it. 

(//)  Wln-n  the  external  aiiilitory  ineutuii  is  uiiusuiillv  convex  at  anv 
portion,  the  convexity  should  ix"  rctJuccd. 

{r)  The  lip  of  the  iniistolii  priKTss  .should  be  reniovcd  ils  hif;h  as  pn.?- 
^iUe  without  injuring  the  fucial  nerve  a.s  it  makes  its  exit  fniiii  the 
Fullopan  canal. 

(/)  The  Kiistachiim  orifice  -shoukl  Iw  fully  exfMJsed  by  removing  the 
anterior  wall  of  the  meatus,  and  the  tensor  lynipani  muscle. 

ig)  Curette  ihr  orilice  of  llic  Ku.stacliiari  IuIk"  and  apply  ndrenalin. 
I  The  fort'going  sl(.-p>  ;m-  lUme  to  give  a^  free  access  to  the  labyrinth 

as  pos.sible.  Openitioris  \\}\im  the  tiil)yrinrli  are  difficult  undrT  the  vnnsX 
favorable  conditions,  and  as  they  cause  great  shock  to  the  patient  it  is 
im|)ortant  to  render  the  parts  as  acressihie  as  pa'^.sible.  The  curettage 
of  the  KustiLchian  IiiIh'  should  be  tUnw  not  only  lu  favor  Il»  closure  but 
.  •  to  prevent  heniocrhage  during  the  labyrinth  ciperulion. 
I  3.  Remove  the  caiieelous  Iwne  surrounding  the  .semicircular  canals 

'      (Plate    XVIII).      This   preliminary  step   will   enable   the   operator  to 
l^^acTUrately  and  .specilily  urn-over  the  CHnnls. 

^K  4.  The  horizontal  senneircniar  canal  is  ihea  npcntHl  at  a  point  alntve 
^^Bie  oval  vvindow  with  a  ;^ninll  gouge  a]>plied  with  a  nitury  boring  move- 
^Bnent.  This  will  u(>en  it  at  thenmpulla.  The  canal  shonM  then  be^  opened, 
^^ following  its  (HHirse  [}o.sleriorly  to  its  an-li  ( Kig.  -ISf)).  Next  o)h'Ii  the 
outer  lind)  of  the  anterior  vertical  caTial  upwartl  (o  JLs  arch.  During  the 
o|>cning  of  the  external  lind>  of  (he  hnri/,ontal  canal,  great  can-  .shouhl 
^wlbe  e.xereisetl  to  avoid  injuring  the  facial  nene  wliirli  lies  in  the  Kallopijin 
^HcRiuil  imniefliately  Ik'Iow  it  and  above  the  up[HT  margin  of  the  oval 
^nri  ndow. 

^H   .1.  'Hie  remaining  portion  of  the  anterior  vertical  canal  is  next  opetied, 
^B  small  chisel  bent  at  a  slight  angle  being  reijuired  For  this  purpDNe, 
^^  0,  The  posterior  vertical  (oblique)  canal  is  ihc-n  openrti,  thn-i  com- 
pleting the  expusnn- of  all  the  canals.     Onlv  abonf  one-half  of*  the  liony 
walls  of  each  canal  sliouM  be  removed,  Uius  ieaxjng  small  shallou  grrwn'e.s 
marking  the  position  of  llic  «inals.     When  a  canal  is  opi'tusl  it  prcwnis 
a  ilark  granular  uppearam*e  wluch  might  be  easily  mistaken  for  dottetl 
bb>oiI  or  granulation  tissue. 
I  7.  The  vestibule  (utriculti;-)  should  now  Im-  o|}ene<l  through  the  solid 

angle  of  Iioth-  at  the  conllMi-ncr  of  du-  three  canals  when-  (heir  ends 
(two  in  number  for  each  canal)  conununii-ute  wilh  ihp  veslibule.  'Vn 
ii\v.-x\  the  vestibule,  the  inner  lip  of  ihe  horizonlal  canal  must  be  removed. 
The  chisel  must  not  n-si  upon  dii-  onlcr  lip  or  wall  of  the  </arial  during 
lliis  proce<iure,  as  llie  facial  nerve  lies  immediately  IjenealU  it.  Sliuuld 
'      the  outer  lip  be  fractured  the  facial  ner\'e  would  be  injured  and  fucial 
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pRraly^tts  follow.  HirhAnIs  iir^fs  iliai  the  otiter  lip  of  Oie  caiial  bp 
prf-scn-wl  intact  as  a  pnrttvtiiip  Ijridpe  lo  the  rucial  nfnc,  mkI  llul 
iKc  rhi-H?)  h*'  held  jH-rpt-iuliciilHr  (o  ih<'  plane  lA  t'lenvu};^  diirii|C 
the  iimiK-iivt-r.  Th<?  vrailihute  is  expo^er]  a«  fiillv  &s  possible  fno 
this  ptMiit.  Il  is  sulwequcntly  rnorr  fully  r:t|>os«l  (Hiirinp  thr  coefc' 
lear  operation)  by  removing  the  bridge  i)f  Imiiv  Umwm'ii  the  onl  sad 
rouinj  nitidows.  'Iliis  foiiipletfs  (he  ve.'-tibular  pcirtinii  (»f  ihr  opm- 
tion  rxci'pl  that  portion  dom-  iti  foriiuftion  with  the  rxK-hlenr  ofm- 
tion.    Occasionallv  extensive  necroKis  around  tlie  facial  nerve  ouko  il 
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niebmfdB*  LabyriDrJi  Otm-ntion,      fthnwliui  tbo  romiilMn  wtpaaurv  of    iIm   i'i 
nanula  luid  U»  upiter  ot  twnJueial  uapvct  oJ  tho  vtottbuln.     'Ilw  curved  PtuIms  h 
thtt  aval  ii-inijuw  elbtiifb  upwutil  Uiroiitch  ihn  iiimuwhI  tatt  tJ  llie  vnrUhtilv.     Ukr  i 
Bt  tha  Diripulln  of  tho  wctoma]  KamlnlrriilBr  cuuial  «'hi>rTi  ihn  riiittnl  op«Bi(v  tn  iu*ic  mi 
oporaltoiL.    Ilia  poatenar  Soma  ol  U)*  artuilom  t»  not  eK^oatd  ib  Kiffcurdt'  opentUoo 
silB*  of  HiMuriKitia  ure  praam  L 


'.—4(1 


^'M 


necessary  to  remove  the  bone  surrounrling  il.    When  this  I)ei-iMnc^  nrrw- 
sarj',  the  bone  should  Im*  shaved  otf  from  iilwvr  downward  twirallrl  iiith 
the  nerve.    When  the  nerve  is  thus  exposed  it  lie»  in  a  iKinr  i^ttm 
It  should   then  be  gently  lifted  from   this  groove  and   the  ivmai 
portion  of   the   l)ony  suj>port  renioven!.      In  the  flownwarr!    enurv 
the  nerve,  in  the  posterior  wall  uf  die  nKiitU!<,  il  ukuhIIv  gives  off  a 
filament*;  which  should  be  cut  and  not  torn.    In  removing  the  Ixwiy  ti 
supporting  the  lionzontHl  jmrtion  of  the  nerve  iparallel  with  nml  M 
the  external  semicircular  canolj,  which  corrciipondi  to  the  upper  and 
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iiier  wall  of  the  tyin^Miiiii*  cnvitv.  the  rhisel  jihouM  fcr  direrteii  from  ai/oiv 
u'liu^ard,  or  from  tivfarc  Itactrw^irtl .  uri^rr  front  iM'hhid  firrward. 
.S.  Thf  vvslildile  is  still  furtluT  t'X|«>si-(i  hy  iriiioviiig  the  bridge  of 
)oe   lying  Ijelwwn  thv  oval  hikI    n>uinJ    wimlows.     This  U   accom- 

slishwl  by  placing  the  point  of  a  chisel  on  the  bridge  niwl  tupping  it 

fith  a  nialloi.    The  I'hiM'l  should  be  exitetly  as  wide  as  tliir  bridp'  of 

■nc.    The  forre  of  ihe  maMft  blow  should  not  be  great  enoii^  to  drive 

r  chisel  a^iTLst  the  tnnt'r  wall  of  Ihr  ve.stibule,  as  it  is  imt  mon*  than 

of  an  inch  in  thtckm-s»,  and  furms  one  of  the  n-alLs  of  the  internal 

uditory  meatus.     If  this  wall  is  fractured,  it  may  become  the  avenue 

Fia.  4Sa 


An  oxtMuive  vxposuM  ct  tha  ««Mta  uid  cttcblM. 

of  nuMiingca!  infection.  Tin*  din-ction  of  the  chisel  ahoulrl  be  from 
above,  downward  and  forward.  'I'he  u|H-ning  thus  made  is  enlarged 
until  the  vestilHiie  is  fully  exjKJsed  from  (his  ft.-spect. 

9.  The  first  or  lower  wlntrl  of  the  ccx-iileu  is  then  exposed  in  a  for- 
ward direction  until  the  carotid  eminence  i>  r<-Bchpfl  {Fig.  483),  h  snmll 
sharp  gougi!  of  tlie  width  of  the  cia-hlcar  <'an»l  lieing  used  for  tlie 
purpose.  The  gouge  should  Ije  tliiii  and  have  no  shoulder  or  bevelled 
wig*'. 

10.  'I'he  apical  whorl  is  next  opened  (Hg.  4Sfi).  The  apt.x  of  the 
coehica  fornis  ihe  most  prominent  point  on  the  prominence  of  the  inner 
tympanic  wall,  and  is  near  thtr  Ku.siachian  nrifict*  and  the  cartrtid  emi- 
nence.   The  bone  is  shaved  away  uutil  the  dark  outline  of  the  cochlear 
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eunat  isexpuswj  thmiigh  tht*  ihiii  IhiiicIIh  of  Ixinc.     The  clii«el  is  dirrctnl 
fn)iii  uliovp  downward  mid  forward,  ur,  in  othtT  wordj*.  in  tin-  direction, 
of  the  upical  whorl  of  tht  uocldta.    Tbia  exp(X!%$  tht  prvximal  bal/  of' 
ilie  whorl. 

1 1 .  'I'hi'  rematninp  half  of  the  apical  whorl  is  then  exposed  by  grotty 
rliisclliiij;  awuv  the  .shell  of  Iionc  fcimiinp  the  iiprx  down  to  where  the 
first  whorl  or  liirn  of  tlir  itH-hlca  is  ctHnpleii'd.  Tht*  upicul  whuH  a^ 
shown  in  Kig.  4?J0  i.s  lluis  couiplclflv  rt-nioved.  To  allcmpt  to  prw^ 
Irate  more  deeply  into  the  middle  whorl  of  the  cochlea  is  to  inviic  the  ■ 
Qccurrenfe  of  ^nive  iiitrucranial  complications.  The  internal  amliton' 
cannl,  ivhirh  carries  the  juiditnry  and  ve.'itihular  ncrve.s,  extends  into  (lie 
midst  of  tliecfK'hli'u  cKi^'.  4Mi,  and  if  the  mtKlioIus  or  centre  pin,  which 
supports  the  whorls,  is  fractured  l»y  too  deep  extension  of  the  operalioo. 
eoninmnimlion  with  the  rninial  cavity  is  e^Iablished  and  infeclion  of  the 
meninges  becomes  probable. 

(htly  u-lu-n  the  mfuiiKjcn  ore  already  infected  should  the  u-Aofc  (2i 
u'futrln  f/r  turns]  cwhiea  be  rcmfyved.  'VUh  may  be  done  in  an  endea^t* 
to  e^stablish  free  drainnf^  of  the  nieniiif^ejd  snrfarr  in  meninptis  n! 
labyrinllnne  oripii.  The  eiH'litea  in  already  destroj-ed  and  meninpesi 
infection  is  establi^u-d.  hence  rliere  can  be  no  increase  in  the  dall)^'r 
by  this  ppoewlure;  on  the  i-ontran.",  the  increase*!  facility  for  drainatf' 
from  a  point  at  the  ori^ual  site  of  [nenSngeal  infection  increu.se«  litr 
possibility  of  cnrinj;  the  nieiiinjfitis.  Itidewi,  I  may  remark  in  po&sing 
that  Tnfiiiii(/ili«  (tf  otiliv  nritfiii  i.i  as  curable  as  pcTitoniiia,  provided  a* 
(fijoii  (Irainaijr  ran  hv  vJitaUiffha!.  'IliereV  the  rub.  Thus  far  it  ha.>  ticA 
Ikm'ii  po.ssibic  to  establish  good  draina^'of  tliC  crauiomeninjjeal  spaces. 
FnrtluT  attempts  along  the  lines  herewith  suggetted  may  partially,  tliougb 
iiitidei|ii:itelv,  solve  the  problem. 

DreMmgs.-.'^i'e  Dressings  as  In  Neumann's  operalion. 

Neumann's   Operation  for  Acute    Suppurative   Labyrinthitli. 

Xciniiarm  was  the  lir>l  to  elaborate  it  romplele  and  .salisfacion'  radical 
operalion  for  atiite  siippuralive  labyrinthitis,  though  Jonsen  preecdrd 
him  in  describing  and  openiiifi  the  labyrinth  by  a  somewhat  ?iiniiiar 
technii|ne.  .Vunniaiin's  is  genenilly  rvvtif'iwMH]  as  the  .standani  oprr* 
ntinn.  It  is  bold  in  technirine,  and  in  this  respet-t  is  in  fOiitn*.*t  «nih 
Itichards'  prwednre.  The  iH)ldnes,s  and  breadth  with  which  hr  earrips 
out  liis  icchnitpio  reduces  the  lime  niudi  within  the  hniii  nxjuired  to<lo 
Hiflianis'  (>|M'ntlion.  When  the  surgi-on  has  the  neeessnrv  analomiral 
knuwkiiige  of  the  temporal  iKine  and  its  contained  labsTinth.  hr  nuiv 
dare  to  follow  Neumann's  mwfe  of  procedure;  imtll  then  he  ^ouW 
refniin  from  so  doing.  When  pn>perly  performed.  Neumann's  operatic" 
affords  the  greater  degree  of  safety  to  the  patient,  as  it  drains  iIb" 
posterior  u-erebelliir)  bjssa  into  which  the  inli-rnal  aiKliton*  turtiu* 
opens.  As  this  is  ihe  mo-'*t  fre«)iien(  avenue  of  infe<-tion  from  labyrtlilhiff 
suppuration,  opening  the  (Mwlerior  fossa,  including  the  internal  andiu»y 
meatus,  as  it^  denic  in  Neumann's  operation,  affeinls  dniinage  al  ^f 
origiiia]  site  of  incnirigi-al  iiifirtitiri.  a  point  of  great  importance.  -Vs  a 
matter  of  fact,  coses  re<]uiring  us  radical  an  opentiion  as  Richank'o'^ 
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Neumann's  are  often  not  diagnosticated  until  complicate*!  with  Icpio- 
meiiiri^tifi  (see  leptomeningitis  l>ill'ii»a  I'liruliTilH)  in  the  |><islerior 
fassa.  It  is  a  wise  precaution,  therefore,  to  tulopl  a  teflininue  uironliiij^ 
the  ^renter  prtdialiiliiv  of  snfrly.  esiJecially  in  iieute  suppurative  labv- 
rinlhitis.  which,  under  the  mast  favorable  eircumstances,  has  a  mortality 
rate  of  ijhout  fiO  per  cvM. 

Technique. -I.  First  do  the  miJiml  mastoid  opcrutiiin  in  ns  short  a 
time  a.s  po?*_sil)lc.  esptx-ially  in  view  of  the  fart  thai  ihe  labyrinth  opera- 
tion i.s  immeiliuteiy  to  follow.  Flutli  o[)eratiuns  .slumlfl  not  eotisuine 
uioD.-  tliHU  thirty  minutes. 

2.  Wiilen  the  operative  field  liy  (a)  reniovinj;  tlu-  tip  «>f  the  mastoi>(l 
process  as  high  us  la  eon-sistent  with  the  integrity  of  tlie  facial  nerve  us 
It  cmerge-s  from  the  Fallopian  canal.  {!>)  Chisel  away  the  superior  wail 
of  the  exteriml  auilitory  vuwid  and  remove  the  outer  wall  of  the  atlie 
(epityuipanuni.  Plate  XVIII).  (e)  AImj  eliise]  away  -■iOtne  of  the  lowt-r 
wall  oF  the  meatus,  (rf)  Ueniove  the  ptwierior  am!  anterior  wall.s  of  (he 
meatu.**  as  completely  a.s  pos-sihle  with  .safety  to  the  facial  nerve,  and  to 
exjXLse  the  coehlcn  more  fully  lf>  operative  procedures. 

Having  tlnijT  exposed  the  lahyrinth  the  tymiMiuJeen<l  of  the  Kustaeliian 
lul»e  should  Ik*  curetted  iuid  the  tyni|>anic  c-avity  swal)l»etl  with  adrenalin 
(o  control  the  oo/.ing  of  1>Io(mI  during  the  subsequent  steps  of  the  opera- 
tion (liiehanl.s). 

'A.  In  order  tn  prcMTVc  the  »n!itf)mirnl  JMniiniiirk-s  as  long  a.s  possible, 
the  external  tiuilmf  Ihe  horiznnial  semiein-nhireuTud  may  hepxpo.sed  with 
a  small  gouge  3^  inch  wide,  by  a|>]»lying  it  with  a  r<Jtary  motion  above 
tiu'  upper  margin  of  die  fncint  rannl  and  directly  over  the  oval  window. 
I'he  cnnal  is  thus  <|iiiekly  exposed  at  or  near  hs  ampulln.  With  the 
same  gouge  diredeil  posfcriorlv  in  h  plane  with  ihe  ctinal  the  reiijaiuder 
of  ihe  fxlerniil  limb  may  Im-  exposed.  The  outer  limb  of  ihe  atUerior 
vertical  canal  is  likewise  exposeil  by  ■directing  the  gouge  upward  from  the 
anipullari'  op<'uing.  parallel  with  the  outer  limb.  'I'he  caunLs  iimy  be 
e-xplun-d.  after  opening  ihe  HniptdlnrA-  space,  «ith  a  ^undl  silvt-r  prolte 
liefope  they  are  o|H'ne<].  When  the  ampulla  and  ennals  are  opetie^l  the 
lumen  has  the  appearaiire  of  being  filled  with  dark  granular  ti.s.stu'  which 
should  not  be  mi.^laken  for  elotteil  blood  crgrauulation  ti.Hsup.  Neumann 
does  not  thus  cxiMise  ihc  two  canals  but  proiinis  nl  ou<-e  lo  exenteniLe 
them  (hiring  tlie  nest  (4)  .step  of  the  operation.  He  doe.s  this  to  .-iiive 
time,  «nd,  indeed,  because  he  l)elieve.s  there  is  no  good  rt-a-son  for  o[}en- 
ing  lliem  hy  dis.swtif»n  as  in  Kiehurds'  ofx-ratioii. 

4.  Ueniove  all  the  tnastoiii  c<'ll->;  aiul  cancelltins  hone  at  the  angle 
fornie<i  l)y  the  upper  part  of  ihe  sigmoid  portion  of  the  lateral  .simis  and 
the  floor  of  the  niidille  cr;iniul  fiwsa  (legmen  antri  arul  its  extension 
posteriorly).  Having  doiu*  this,  the  remaining  bony  wall,  separating 
the  posterior  fossa  from  the  mastoid  spaces  ami  .senucircidar  canids. 
is  removi-d  with  a  gouge  directeti  parallel  witli  the  wall  of  the  posleritir 
fo.Hsa.  A  tiat  phi.sel  .should  nul  be  u.scd.  as  ils  angular  corners  might 
injure  the  dura.  'Ilie  bone  including  the  canals  U  rapidly  removed  by 
directing  the  gouge  parallel  with  the  anterior  wall  of  the  posterior  fossa 
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until  the  (.'anali*  are  (innplctely  exeiiteratwL  Tlie  posterior  wall  of  tlwi 
pvraiiLui  is  then  removed,  the  infernal  aiiilitorj'  tueitlus  ex[)03eiJ  to  itsj 
internal  end  wbere  the  nerves  enter  it.  'VWis  exposes  the  meninges  at 
the  atrium  of  infiHtion  iinii  estahli.shcfi  tlrainufte  at  the  most  advaa* 
IngeoMK  jxiint.  IT  ihc  iiti-tiin^-.'^  protrude  thnrngh  this  opening  ami 
otiwiire  the  field  t^f  u|nTatioii  ihcv  may  be  restrHiiiwi  with  a  Mnull 
reCnu'tnr.  iis  sliown  in  Fig.  4KS, 

When   (he  :>euii<-ircular  canals  are  thus  removed  and  the  posterior 
fossa  and  interna]  auditory  meatus  expose'*],  attention  is  directed  to 

F)q.48r 


Ui4ihKn)a'  radical  npwaticiD  upon  th*  eonhl«iuiii((  c«na]>.  Th*  <<upol«  or  ftpt«ul  whorl  to  iwMnd. 
fncluiliii*  'lie  iriinlioLiM  TliU  ra<licnJ  mptmira  of  (lie  cucbjoa  ahodkl  bo  iHtfonnad  oolr  «!■« 
mtntniitiH  ID  nlrvady  |ir«Bvii1. 

the  op<'niii>;  of  the  vestibule  nnd  cwhiea.    In  Richards* f^)eration  the" 
ve-stibule  is  entered  above  the  fneial  nerve  (horizontal  portion)  bv  remov- 
ing the  postmor  wall  of  the  vestibule  wliit-h  t-untaius  ihe  six  opening  ^ 
of  the  .seinieireulur  canals.     (Sec   Hichards'  Opemtion.)    This  is  alM)^ 
done  in  Xeiimaini's  operation,  a  fiirved  probe  introrluc-otl  through  tlif 
oval  window  iM'inf;  iiswt  as  a  guide  (Fig.  4>i5).    The  tip  of  the  probr 
is  in  the  upper  portion  of  tlie  vestibular  cavity  and  when  it  Iiocoroes 
exposed  in  the  process  of  dissection  the  vestibule  is  known  to  be  esposnl 
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at  its  !«upcnnr  iM^rlion.     If  the  woiiikI  is  more  or  Ies.s  lillnl  with  blixxl 
the  prolnr  tip  niav  1k'  located  hv  touch  with  another  prolx-. 

Ti.  The  iiileral  a.s|>efl  of  the  ve.slilmlf  and  aK-hlea  are  lhp»  exiM>«il 
bv  removing  the  prornuntorv  wiill  of  the  middle  ear.  Tliis  is  done  with 
a  No.  14  (14  mm.  wide)  Alexander  gou^,  which  is  placed  at  a  point 
corn>s]x>ndiiig  with  the  bridge  of  bone  Ijetwecn  the  oval  and  routKl 
windows,  and  direct«l  forward  parallel  with  the  plane  of  the  promon- 
ton*.  The  pnimniiturv  wall  is  ihci)  fjiiickly  n-inii\(>il  will)  a  blow  iir  two 
of  the  mallet,  thereby  exj>osinj;  the  vestibule,  nn  it*  oulera*pi-*-t,  und  (he 
whorls  of  the  cochlea  i  Kigs.  4SS  and  4S9).  If  they  are  not  fully  exposed 
the  remaining  frugmetits  of  Ijoiie  may  bv  removed  witli  a  small  sharp 
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Hm  NmlnlmBhr  eaiuUa  luiil  Ihp  pfwUrior  (imm  of  ihc  rnDiiiln  are  rMnovwI.  The  H  ma, 
KDUKc  ■■  in  pnailiiin  (imianl'iry  bu  tW  nnHival  uf  tlia  pnjtnvntory  to  nxpamm  tbm  caelilan  and  the 
in/srior  aap^M  of  th«  >  w>iittul«, 


furette.  ITie  «K4ilpa  bthI  vestibule  are  lhii.s  qnickly  exposed,  without 
regard  to  careful  (lis.<*'ction,  as  in  Kicharcl.s'  operation.  I'he  element  of 
lime  is  an  important  one,  and  Neumann's  technique  is  preferable  on 
this  aeeount. 

If  after  removing  the  promontory  the  whorls  of  the  cochlea  are  not 
freely  exposed,  a  small  silver  prolie  may  he  ii.sed  to  locate  them  and 
toffuide  in  the  complelioii  cif  their  exposure  with  u  Kouge  or  curette. 

6.  The  duni  may  lie  lifter!  with  the  hnger  or  a  blunt  mstrument  nnd 
a  prol>e  introthn-ed  forwan!  into  ihe  middle  fossa  for  explonitor,-  pur- 
posc-*.  Pas  and  necrosed  bone  should  be  ^ouf;ht  for,  and  if  either  w 
tuund  Uw  tegmen  tympani  (roof  of  the  wound)  should  be  removed. 
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Hy  removing  ilits  wall  the  midHir  fnnxa  isdrainetj.  Thi"  menin(tes  and 
braiiL  will  llicii  imitnuli-  iiii.i>  Ihr  ^vound  and  j;rreatly  obscure  the  fidd. 
Inasmuch  as  the  operation  is  completed,  this  is  of  no  particular  coih 
sef|ueiK-e. 

7.  The  Primary  Dressing. — This  should  txjiisiiit  of  two  small  wicks  of 
([aiizc  ( I  iiieh  .strips"),  the  fllstal  end  of  our  iH-inj;;  place  over  the  labyrint]) 
ami  emniul  wiMiiid.  (he  otlHT  in  Itu-  rciiiulest  part  of  the  mastoid  wound, 
while  theprr>ximal  ends  are  hrou;;ht  out  tliroiiph  the  external  mcatai.or 
tlirou^h  ilic  pustaurii-ular  wiHind  which  is  usually  Irfl  ojicri.  The  auricu- 
lar region  is  then  covcrwJ  « itii  large  gauze  pads  and  a  Imudage  apptiwl. 


fvt.i9» 


I 
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Sbon'lrui  the  compl-rtMl   NeionAnn  muuid  uid  Utiyrinthin^  npm'li'ri  f'lr   m-uto  Mii|)pu(aliB 
of  tlla  labyrinlli.   wil'i   ttils  r>i<v|>tii(ii .  tl>ul    tlin   rviiiiiniitn  of  thv  m-i  'nnla  ir*  kbovD 

to  prwarvB  the  imui ii'i<l  In  ik  I  murk".  thoiiKh  tlit*  ia  net  «aeii1iiil  ii  :  'jpemtiao.    IW 

prolriiiliiic  itiprtinxea  urc  dfvnled  wllti  ii  nniall  rwlrartor.     The  cci'hlr^i   h>ii.->   timi   uncov***d  br 
nmioiiiiii   ilifl  proriionlory.     'I'tw  mtjltulv  i*  hIwi  Fulb'  c3|hibm1  by  rHOUrvtng  Ha  Imtaral  waU- 


8.  The  suhsectueiit  drL'.ssiiifpi  should  he  similar  to  the  primary  one, 
which  i.s  removed  forty-eight  hours  after  the  opi>ra(!oii,  and  subswjMcnt 
ones  every  day  thereafter  until  the  wotmd  is  htidcd. 

9.  Shmild  ihc  IcniiH-rature  coiitiinie  or  the  direction  <A  the  nystagmus 
reverse  (if  iiKMiiujjitis  was  luol  pn'seni  lioftirt-  (he  oiH'nition).  the  dressings 
should  U'  retuoveil.  the  wound  tlean.seil  by  mopping  with  a  cotton- 
wound  applicator,  and  carefully  inspected  for  ei-idences  of  foci  of 
infection.  If  found,  steps  should  Ik-  taken  to  eradicate  them  if  possible. 
If  the  direction  of  the  quick  roni|miieni  of  the  nysta^nus  reverses, 
it  siffnifies  (he  ouKct  of  meningitis,  and  Ivetter  drainage  should  l)e  estal»- 
lished   if  possible.     Dr.  vun  SiJack  suggested  to  me  the  advisability 
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appljing  suction  with  Bier's  apfumiliLS  tu  jiruduce  f)V]>cremta  and 
L-ul  leukocylo«i.<  in  acute  .suppurarive  labvrinthilis  aiul  iiienitigitis 
rti*r  operation.  Iiinsmurh  as  tlie  ilr.iinage  at  1>eiit  iit  [Kutr.  this  seeui.s 
lo  \h.-  a  ratioimi  prxx-wluiv  provi*it;(l  too  great  suction  is  ntA  used.  If  the 
ihira  is  injural  tlie  opening  .should  be  enlarged  to  provide  for  good 
draining. 

Prognosis  after  Operation. — The  niorta[it>'  rate  is  high,  !K)  per  cfiit. 
of  the  ca-ses  tiyiiifl-  l>rniiiajfc  uf  llie  rrHiiioineiiingeal  space  offers  the 
amiii  chance  of  a  cure.  Experieiii-v  has  sliuw  n  llial  cases  operated  have 
a  lower  mortaUty  rale  thitn  those  not  operated,  rhoti^h  the  pereenta^  of 
dtiilh  in  ojx'raied  ea.sp.s  i.s  .still  hi((h.  An  early  tliaj^nosis  (before  menin- 
gitis has  developeiil  and  operation,  having  first  tried  the  fixal-ion  treat- 
ment of  Selieilw  (wliCRTHilh  tlie  lie-nd  i.s  fixe<l  with  stureh  bandatge.s), 
would  still  further  reduce  the  mortality  rate. 


SURGERY  OF  BRADf  ABSCESS 


The  Surgery  of  Cerebral  Abscess.-  Abstr-ss  of  that  jKirlion  of  the 
?re\iruni  enibmced  Avitliin  thi-  leinitonisphenoidal  IoIk'  may  bi-  opened 
iruugh  two  HJUtus,  tiamely.  (a)  the  tcguien  tympaiii  and  autri,  and  (b)  die 


U 
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J-  AiwuB  al  nwtrrawli  M  bmin  alOMm:  a.  throtuth  the  iquaniooB  pint*  to  tk*  twnpomqih^ 
n«WiU  lol*:  t>,  ibtuuRh  ilui  t^niHi  tynipnni  lo  the  teii'iranwpbamiitlBl  lobt;  e.  tliroiwli  t'*  rii«*- 
baifl  wound  to  UU)  cerab^Ur  fvumn  •!.  thmiiah  Ihc  craiiUl  Btuim*  tone  And  OM-QUiutei  inrba 
ptBlvrior  to  the  cavtini  tynpAiii)  lo  Ibe  o»r«b«tUt  [«•»■ 

s<]nanious  portion  of  the  ti-niporal  bone.      In  »onie  cases  both  routes 

.should  be  employwl,  e.s[K'eially  if  the  ahsees.s  is  locatctl  hinh  alwjve  ihe 

hcgmen  tympani  and  coniaifLs  large  tiia.s.ses  of  <lebris  aial  broken-down 

lin  substance  which  cannot  be  reuiuved  through  the  perforation  in  the 
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STTBOIOAL  TREATMEKT  OF  SEROUS  MENIVOITIS 

Serous  meningitis  hus  no  chnraclerLstic  svniplonLt  \w  vhidi  ii  may  I 
positively  diagiiosttcat«I  from  purulent  nifningitLs.     If.  however,  afic 
rompleting  (ho  rarlical  niii.sioid  (i|H-nttinn  th<*  lef;int.-n  iviii[»ini  or  uti/i 
U  opened  Hud  .serous  fluif)  i-KCitpirs.  uud  (hi-  inriiiii^cal  >viiipu>liis  wl^fl 
si<Ie.  the  iiiagnosi>  of  serous  meningitis  may  l>emade  i  Fig-  4Mtt(i.  rj.        ^ 

'I'he  surreal  treutment  euii^ists  In  removing  the  legmen  tji*mpa[ii  cr 
the  tegnieii  aniri  and  allcmiug  the  iteniux  effusion  to  e.seape.  Theifttr- 
(reafnii'iit  consisL-i  in  the  usual  mastoid  dressings. 

I{e|>pate<l  lumbar  punetures  and  the  eseape  of  llie  eerebrottpinal  fluid 
have  l>een  attended  with  hrilliani  surcp-*is  in  some  rases. 


SURGICAL  TREATMENT  OF  EXTRADURAL  ABSCESS  OR 
PA0HTMEN1MOITI3   OIROUMSORIFTA 

Ciroiiiiuicnli'i-il    )>m'hy meningitis,  or  e.\lradural  absce^tK,  lucaii^  tni 
the  tegiiien  tvinpani  or  antri  in  the  middle  fossa  of  the  .skull,  mav 
siiccexHruHy  treal^nl   in  nearly  all  ea.se.s  liy  firsi  |KTfunning  ihe  nwlic 
mastoid  openition.  and  then  removing  the  roof  of  tliecwvum  t^-mpantsiiJ 
antri.  and  evacuating   the  purulent  secretion.     An  exlnidiiral  nb.siTv* 
i^  a  Im-alized  meningitis,  the  circumferenee  of  which  is  wulk-d  uff  Ipv  a 
plaslii-  exuthlte. 

An  early  tipenition  upon  the.se  eases  pr»*vent«j  the  sprmd  of  the  infrc- 
tiun  in  llie  fonu  of  a  !>niin  aksiTMs  uikI  leplumeiiiiigitit!',  whicli  »rv  inurr 
serious  affections.  leptomeningitis  is  usually  fatal,  though  a  few  co.'X^ 
have  reeoverwl  under  surgieal  drainage. 


aUROIOAL    TREATMENT    OF    THROMBOSIS    OF    THB 
LATERAL  SINUS 

An  infective  thrombus  is  more  often  frnitiH  in  the  sigmoid  portion  tt 
the  taterail  .<^iuu.^  than  in  any  other  of  die  intraeranial  sinu.se!s.  Harh 
rei-ognilion  aiirl  surgieal  treatment  i.-.  .of  the  greatest  advantage  to  thr 
patiriit.  as  many  ra.se.s  thus  n*eogiii/od  and  treated  reeover.  M 

Technique.— (,»)  .\  preliiiiiuHrj-  mastoid  o]KTiition   Ls  performed,     fl 
the  niast4)iditt.s  and  otitis  are  aeute.  the  simple  masioitl  o|Mrralion  mar  be 
all  thai  i.s  iieces-saPi-.  the  eavum  tyni|Mini  In-iiig  uiimolestetl;  if,  ho«e»» 
ihi-  nia»tot(lilis  and  otitis  are  rhronie,  and  the  labyrinth  is  in^itlvrd 
the  infective  proees.s.  the  ntdieid  ma.stoid  operation  shouU)  l»e  perfonnwl 
Uiehards  report*  1 1  aises  of  labyrinthine  diwase  u[Km  which  hf  »^i]K'nite ' 
|»Tforming  more  or  less  extensive  exefiteralioas  of  thr  labyrinth, 
which  thrif  were  ufb-eted  by  thromliosi.s  of  the  lateral  sinus.     Tltis. 
he  says,  points  strongly  to  the  Uihyrinih  as  a  |>ossil»le  atrium  of  infertid 
(Figs.  482  to  4K7  and  the  teehiiii|ue  of  ihe  luaJiloid  operation). 
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removing  all  the  nocrasetl  bone  (Fif;.  490.  6),  a  dull  curette  beinj;  used 
for  the  purpose. 

(e)  If  the  alucess  t.s  localed  near  the  floor  of  the  mi<ldlr  fatsa  tnitne- 
diatcly  over  tin-  perfonitifin  in  tlif  Icjimeii  tvntpani,  JL  niav  Iw  reailily 
drained  through  this  enlarged  opening.  The  <lurffl  and  brain  .substunce 
may  be  incised  to  enlarge  the  channel  of  communication  lielween  the 
abscess  cavity  and  the  caviim  tympam.  In  one  case  coming  under  the 
author's  olwicrvation  the  aUsccss  cavity  extended  into  the  brain  substance 
for  the  distance  of  one  and  one-half  inches,  and  communicateii  friTly 
with  the  cavura  tympani.  I^jirgc  i-holcsteatomatoas  masses  were  ad- 
mixed with  the  pus,  wliicli  were  readily  removed  through  (lie  legmen 
opening.  In  most  ca-ses  in  which  the  abscess  is  located  as  high  a!^  (his, 
and  in  whieh  large  chole-steiitontatous  masses  are  prt-sent,  it  is  impos.sible 
to  evacuate  the  nbsccs.s  through  (he  trgmcn. 

if)  If  (he  absci-ss  is  iiciite.  .simple  drainage  and  irrigation  are  u-simlly 
quickly  followed  by  complete  recover)'.  If  ihe  abscess  is  chronic,  and  (he 
walls  are  lined  with  necroiir  ploughs  of  bntin  .siiKstiincc.  the  healing 
process  is  much  prolonged  and  rtHpiiri-s  careful  afler-lrealiiient. 

Drainage  throagh  the  Squamous  Plate.— The  drainage  of  cerebral 
aUsees.s  dirnugh  ihe  stjuanHHis  plate  of  the  teni]>oraI  bone  is  indicated 
when  {a)  the  opening  through  the  fcgnicn  tympani  is  not  large  enough 
to  insure  adeipialc  dniiriagr;  Ih)  when  the  ab.seess  is  loeulcd  high  in  the 
brain  sub^talK■l■,  Hnd  only  oinmunifates  with 
the  perforation  in  (he  legmen  (hrougli  a  small  f">-  ^»2 

fistulous  tract;  and  (c)  when  the  a.'^sociated 
necrotic  or  chole.'*teiiloniatous  nia.vses  are  loo 
large  to  e-scajH'  llirmigh  the  teginen  opening,  or 
are  inaccessible  through  the  tegmen  tympani. 

Technique.— (o)  It  is  presumed,  if  the  ab- 
scess is  of  otitic  origin,  (hat  the  nulicul  uma- 
toid  operation  has  Ijcen  [wrformed.  The 
skin  inci.sion  .should  \)V  extendetl  from  the 
postauricular  mastoid  incision  in  a  curved 
direction  backward,  iipwani,  and  then  fot^ 
wani,  as  shown  in  Fig.  -191.  r,  f.  The  flaps 
are  then  elevated  and  retracleil  wi(h  the  [Kt!-  Owibr  tn^pMne. 

osteum. 

(6)  A  circular  plate  of  lionc  one-half  inch  in  diameter  is  (hen  reuioved 
from  the  squamous  portion  of  the  temporal  Ijone,  with  a  circular  trephine 
(Fig.  492).  The  centre  pin  of  the  trephine  .should  be  located  at  a  point 
one  inch  above  (he  pastcrior  wall  of  the  meatus  witliin  the  square  area 
shown  in  Fig.  493.  As  the  bone  is  of  unequal  thickness,  one  section  of 
the  circle  may  be  penetrated  Iw-fore  the  others.  The  centre  pin  Should 
be  .set  one-eighth  of  an  iiu-h  flush  with  the  plane  of  the  teeth  of  the 
trephine,  a.s  this  i.s  die  average  thickness  of  (he  stjuamons  plate  in  this 
region.  The  trephine  should  be  removed  from  time  to  time,  and  a  small 
probe  introduced  into  all  parts  of  the  circular  cut  to  remove  the  bone 
dust,  and  to  determine  if  the  bone  has  beeu  cut  through  at  aay  giveo 
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point.    If  it  luLs,  the  trephitu-  .should  Ik*  slightly  liltnl,  mi  as  tn  nit  onltat 
the  intact  portioixs.    When  the  trilire  button  of  \mxiff  is  sevcrwi  fniiu  :t* 
attnohmenLs,  a  thin  elevator  or  spatula  should    be   inserted  into  ihr 
cut  and  the  button  gently  bflwJ  fruni  llu-durn.     'Hie  bultun  i<r  '• 
shoiitd  (h-  wnip|M'd   in  u  piet-e  of  .slerile  jpinzu  anil  plaits!  Jit  a 
ur  anti.septii'  solution  ready  for  reiiuertiuii  should  it  be  ueeded— Oi.i   i 
if  pits  is  not  found. 

(c)  Ins[)eL't  the  exposod  dura  for  the  followiiij|r  fundiliuiis:  (h  ITit 
pre.'ient-e  of  pu.s  from  an  ii^^sfK-iated  meningitis.  (2)  The  prt.-«ienre  of  wo- 
jte.st«l  and  inHltratfd  uiembrani'.s.  {}i)  'ITit-  presence  of  bniin  puUatitm. 
lirain  pulsation  is  usually  pre.seiit  when  die  ab.'Uv.H^  U  large  and  deeplv 
Inoatcii  in  the  brain  sul*stanee,  or  when  the  absttss  i.s  small  and  suprr- 
ticial.  'Ilie  alKfiu-c  of  pulsation  may.  therefore.  l>e  taken  l«i  imiicair  a 
small  dee]>-Meatei|  pus  cavity  or  a  lar^*  .siHKrluial  i»tir.  l*|>U)n!inM'. 
with  parhytneningilis  may  rtwuli  in  the  fu.'-ion  <if  the  meningeal  n-  - 
brnni-H,  atul  lliu-^olwcure  tne  piilsatimis  whit-h  wrndd  otherwijse  bemrsent 

(d)  The  dura  should  lie  incised  layer  by  layer  near  the  renlre  nf  tbi- 
openiii|r  unlil  il>  entire  thk-kness  h  peiielraled.  It  should  then  be  M-i/nj 
with  forci'ps,  Hfii'd  frnm  the  urwlrrlying  .strnciiires,  and  incisrH  the  nhitU 
diameter  of  the  npi^ninjf.  If  nwejoarj",  a  tTo»s-in<i.siou  may  Ik-  ituuir  to 
<n"ermme  the  teasion.  The  bloodvessela  crusjiing  ihc  field  .<<hould  l»e  nil 
one  at  a  time,  pinrheil  uilli  arler^'  rnnT]i.'<.  »ihI  lipilcd  if  : 

the  blood  might  othcpuine  |>enctrftte  iH-tween  the  meniJiran. 
pressure,  or  curry  infection  lo  other  part.s. 

(f)  Tlie  expixsed  membranes,  brain  suKsljiriee,  iiml  Ihiiic  itlgps  nhnali] 
be  dusted  wjlh  loflofnrm  ]K>wder  to  protwt  them  froni  the  infected  p«s 
when  the  aljscess  i.s  o(h*)iwI. 

(/)  The  choice  of  an  iii.strumeni  for  opeuinf;  tlie  abscrsM.  or  for  explw- 
iugfor  it.  is  a  niartcriif  some  importance.  A  hollow  neeiJU-nr  cannula  hiw 
connuonly  l>eeu  chosen  for  this  purjKxse.  The  late  (.'hrislian  Fenpr 
preferred  a  lon(j.  slcnder-bladed  scalpel,  as  It  inflicted  le.vs  diiiii.it£f  Ii>  the 
brain  .sii kstanee,  and  at  the  .sune  time  wu.s  sngH-rior  in  l<M-atin^  am)  eviini- 
ating  the  |>iis.  The  nnfllc  and  canimla  i\n-  object iotuiKle  on  a^x-ounl  *i 
the  hriiin  .substance  enleritig  their  lumen  when  sm-lion  i.i  applied,  thm 
interferiiif;  with  the  tletection  and  wilhdrdwal  of  the  pus;. 

The  knife  shouhl  Iw  pas.sed  a  distance  of  one  inch  luln  the  hruD 
substamr,  then  .sli^hdy  rotated  and  lifteil  to  o|>en  the  channel  for  the 
discharge  of  the  pu.s.  If  pus  does  not  appear,  it  should  In-  introdtUTd  4 
half  inch  dee[>er  and  similarly  rotated  and  lifted.  The  kiiife  sliniiM  W 
passed  to  a  greater  depth  than  this  with  gw-at  caution,  as  the  lot 
ventricles  (Fig.  4'.H)  uimv  1h'  opeiii-ii  and  exjuisitl  to  infeelion.  If  piwl 
not  found,  the  knife  shuuld  U*  withdrawn  und  reiiLiertpil  in  iintitl 
plane,  and  if  nece.s.sar\'  in  sevcnil  plam-s.  until  tlie  al»ces.s  Is  lc»c«te<l 
evacuated.  If  care  is  taken  to  keep  the  expiwiod  area  of  the  Hurfu-e  of  ' 
brain  and  (he  knife  surgically  clean,  ihew  is  but  ■•liybt  tlnnj^r  frum  d 
iiiclhoil  of  pMH-ednr*',  even  when  several  pun«'tnn'-s  are  nuulc.  "Ww  par 
of  the  bruin  thu.s  incised  arc  not  fuuciinnally  injured,  as  llitr  incL^iDn  a 
clean  cut,  uikI  tlu-  insiruinent  is  tilerile. 
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(g)  If  thopus  is  io«  thick  to  flow  readily  lhri>u>th  llu*  itH-i.-'iuii.  »r  tlif 
lltHTotii*  .sliiiighs  (if  liriiiii  .siibslaiK'e  are  I(k)  Itirj^**  tn  pass  ihron^ti  the 
incised  chaiincl,  the  viK-vphiiloscupe  designed   l>^-  Whiting  should   be 
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Krcinlein'i  luftdmnrkit:  b,  b,  lb»  Cnnniui  bovlMnld  lln*.  or  Rwul's  bsM  llns^  •nt«niiintr  fmn 
ilHi  t'.HFr  I'lsnn"  of  the  url>k  U>  Uio  oi-cipiUil  l>rotub«rai>n:  d,  a,  tba  Uppar  hartnnUl  li»*.  ulvrKlinit 
tr<)n)  the  nupnt-arliitdl  nuusiii  ikstallrJ  willt  itip  (locniati  biii';  -1 .  r.  Car  aiit>THi>r  vnrlH'iU  lilt".  •^>- 
twiiiitia  iijiward  fmm  tiifiioiildlvibT  ibv  qaumu  *t  liKhi  oiigtm  to  d)«>  naninan  lin*  b,  k' d,  tboniidtOp 
vBrUioMi  line,  ptuataw  throuflb  tho  rondyh*  ol  tb«  inftvkir  manilU  al  rutkt  ackIm  to  Ui«  liimM 
fine  b.  ft;  r.  f.  Ibe  pnBt^rinr  vOTtlniJ  lii«.  (-xletHliiiit  fr'ini  Ihp  pi(i(«riur  oiafviit  nl  ihntuMiUiid  prtn^ 
Birijd>t  anidNi  lo  llio  flvnuan  Un«  b,  h'  .1,/.  rKprM««i1«  the  loexUnn  ofili*  rtuiLrul  Amuikh/  RntatiHo; 
■1 . o.  KIMvwinU  ibr  tiMure  of  SylvjiH:  ^.  /T.  r«pre0«ila  Uia  poinu  for  tn-ptiinini  to  pvMituU  >>Nm4 
from  ■  (iiplui«d  iiipjillfi  meniiuRiiiI  nitn'y  ^Vll■  IWkxhuio'b  nran  is  Inokami  nHlliiii  Uw>  aitiMre 
iHitllnnl  liy  Uw  h«>vy.  t>l*ck  Unw,     rilitjr  aljM«i«  anrl  Bhai^i*  al  ill*  Usnporal  loha  Ouiy  t>«  dmllMd 

tbruiwIiihiiiuMtt.  niauppurttnao!  ib«  aquarr  r«pr«wiiM  Uwjuwi  (vr  UOPiag  UulM«nU  vwiiriel*. 
t,  B  ilir  ■uttiiiixl  pirruiut  III  ili4-  Inlrral  •Jriua:  A.  tho  potnl  for  oBtariuc  Uie  aiilruni;  >  Qn  Mnall 
•quoTBi,  ua«  (or  lr*|>liliiliig  a  rvn'WUur  rtmncm. 


u.s«l.  It  should  Ik-  iiitrodu<Tfl  over  the  blttdc  of  thp  kiiifp  whih-  it  is 
still  in  the  brain,  the  hliule  Jieting  ils  n  fruidi;  to  Uie  ub<<ecu«j,  Throuf^U  the 
opening  thus  obtained  the  pus  escapes,  and  the  slonghs  may  be  removed 
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with  forcvfM'.  ^\'hell  (he  aliw-t-As  i-avjty  is  oniptied.  its  walU  may  \k 
spetled  Ijv  the  r'uI  of  rtflecteKl  light.  If  they  are  nrcrittic  ihcy  ><h<)4i)i| 
ciircltcd  until  hujiithy  hruhi  sulkstantf  is  exjHisfd.  Shoul«l  such  ninlci 
bt^  left  in  tlif  cavity,  the  infection  and  hiflaniinaticm  will  Ik;  much  \>n*- 
loiij;c<i.  Whiting's  ('ncophiilixscM)!^  affortls  u  means  of  in'almrnt  td 
giral  ailvtinla^i'  that  shouhJ  be  utilized  whenever  thecvnditiun.^  pnseni 
warrant  it. 

(/i)  The  abscess  eavity  shmild  l»e  irrJKateil  with  a  warm  anil*rjjtt 
solution  until  thf  return  flow  i.s  dear.  With  Whiting's  ein-ephalwoM 
or  brain  speculum  ilie  irrigiition  is  a  simple  matter.  n.s  it  allom-s  the  nwaP 
of  the  syringe  to  be  introduced  and  at  the  saaae  time  allows  the  tluid  lu^ 
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EUSTACHIAN  t^J'bZ^ 


A  tncajiarent  aWuU  showinK  the  rIfiIihd  of  iho  t^ilgrai,  <*«Blnfln<,  KwtMlifMi  liifa«. ' 
cavily.  niaalulH  ccllfi.  itnil  Intrral  Nniit  of  lb(i  Wit  >iilp  of  Iba  ItMad. 

make  its  exit  into  the  pus  hasin.  If  the  encephaloscope  is  not 
eanriulu  shoulii  lie  inlriMlueeil,  (he  hunen  of  which  Is  lar<^r  than 
attjichctl  to  tin-  fvnTige,  as  thi.s  allow*  a  return  flow  of  die  pus  and  irri^' 
tiou  .scjhuion.  Thi-s  pro\*is(on  ts  necessary,  heeause,  if  the  outflow  nf  thL 
irrigating  solution  is  bUK-kwl,  the  pres,sure  of  the  retained  fluid  may  r«u^ 
it  to  extend  lieyond  the  walb  of  the  abacc&s  cAvity  to  other  partt  o(  tl^ 
brain. 

(()  The  first  dr('s.si]ig  should  consist  of  a  drainage  wick  of  puiw-  * 
pmiective  covering;  of  antiseptic  [Mnvdcr.  and  an  outer  aluorbent  jeh 
pad.     The  drainage  wick  should  be  witliin  the  cavity  luid  in 
with  the  exteniaj  absorbent  gauze  \md.    'I1ie  proximal  end  of  the 
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wick  .should  be  foldwj  over  the  bonv  wound  and  dttstcd  with  a  mixture 
of  iodoform  and  boric  ficid  (I  to  h).  to  prevent  adhiwiori  U-twiTii  the 
giiiizc  wick  aitil  llic  niilcr  alworl^ent  gauze  pad,   'is  it  may  'k-  iieces- 
Vmrf  ti)  leave  the  }:auze  wick  in  |HJsiiioii  for  sev*TaI  days;  whcrrus  thr 
joiitrr  gauze  pod  may,  and  in  many  instances  should  be  remov«l  dally. 
fill  aciitr  casrs  tin-  walls  of  the  abstTss  cavity  may  collapse  and  lieal 
in  a  day  or  tuo.     Clironic  va>e>  retiuire  several  days  or  weeks  1o  heal. 
Macewen  recommends  that  in  some  nciile  cases  onlv  the  outer  gawzc 
pad  l)e  used,  and  if  there  ii*  no  temperature  or  pain,  that  it  be  left  undis- 
tiirbeii  for  three  weeks,  the  obvious  purpase  U'ing  to  avoid  the  possi- 
bility of  infeilicif:  the  wound  by  removing  the  dressing.     When.  howTVcr, 
the  discharge  i.s  snfficirnt  to  soil  the  outer  gauze  pad.  it  should  be  removed 
iaily  niiiil  luniling  i.s  coinpleled. 


SUROERY  OF  CEREBELLAR  ABSCESS 

Tliere  arc  tlmr  i-oules  available  for  evacuating  al«oess  of  the  cere- 
bellum, namely;  (a)  'Ilirough  the  mastoid  wound  via  the  nres-s  ul  (he 
angle  of  the  sigmoid  knee  ( I*'ig.  4!M).  .■).  that  is,  lhn)iigh  the  rcf-ess  Iwlween 
the  inner  wall  of  the  antrum  and  the  knee  of  the  sigmoid  aimis;  (/,i) 
[tltwmgh  die  inner  wall  of  the  sigmoid  sinus  when  the  vessel  i.s  throm- 
IkisiiI  and  ha.v  tieeii  exenlerated ;  {c)  ihmiigb  the  .skull  otie  and  one-fonnli 
inches  pixsicrior  to  the  meatus,  ami  Ih']*iw  the  level  of  the  lateral  sinus 
t  Fig.  -IflS.  X).    The  lower  bonier  of  the  lateral  simis  nmy  Iw  rleterniined 
.by  an  imnpnary  line  pas,siiig  from  the  up|HT  margin  of  the  zygoma  to 
[the  upper  houmlan,'  of  the  external  auditory  mei%tiis,  and  thence  l»ack- 
Iwanl  to  ihc  (H-cipital  pnilnlK'ntia-e  ( Fig.  VXK.  h,  h).     Having  eon.slrueled 
[this    line,    treplune    la-low    it   one   anti  one-fourth    inches    [M)^te^i(>^   to 
the    auditory    meatus.      This    will    fi]X'n    the    skull    Iwlow    the    lateral 
Lsiniis  and  will  affonl  the  most  available  external  route  to  the  c(;rebellar 

ia)  If  the  iibsecss  is  immediatelv  iK'bind  dn-  [wlrons  pyramid  <*(  llie 
btempond  Ijone  it  may  be  easilv  reaelii-((  thnjugh  (he  miuvtoid  wound 
the  recess  lietween  the  knee  of  the  lateral  sinu.f  and  the  anirnm. 
(b)  If  llie  lateral  sinu.s  i.s  thromlK)seii  (and  it  is  t)ften  the  sourir  of  the 
[■ccrelwllar  abse<\ss"),  ils  walls  .shouM  be  earefuliy  searched  for  necrotic 
areas,  not  alone  lis  an  avenue  of  appriuicli  (o  (he  abscess,  but  as  a  means 
of  tracing  the  location  of  the  abscess  through  the  fistulous  tnict  Icjitting 
from  the  sinus  to  the  ab.scess  cavity.  'ITils  route  may  la*  iitiliw^d  to 
evacuate  the  ali.seess,  though  the  snbseipient  treatment  thnaigh  this 
route  is  difJieult  to  carry  oul  on  acc-ount  of  the  restricted  and  deep  situa- 
tion of  the  opening  in  the  ma.stoid  wound.  '!'hi.s  is  also  true  of  the  first 
{a)  route. 

(e)  The  exlenul  route  through  the  .skull  (Figs.  4tK),  d,  and  4^3.  x)  is 
generally  prvfenible  on  ae<*ount  of  its  ai-cx'ssibility. 

'i'lie  lechniiine  of  the  operation  is  otherwise  similar  to  tlial  descriljed 
)r  wrebral  ub.scess. 
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^V  (ft)  Uetuow  the  dcnw  or  necrowU  l)one  covering  tlie  ma^tokJ  aspect 
of  ihe  lulerni  sinus  us  exlcnsively  an  possitile.  thus  expo^injc  the  mein- 
bntnou.s  sinus  to  observation  aii<l  (>|>eratk>n.  I>eterniine  whether  a 
prri.<iittiis  aKs4-ess  (e\!nnhiral  ul>sees.->  of  the  sinus  I  is  present.  Note- 
the  Irxturr  of  (he  iiii-nilirunous  sinus,  whether  veivelv.  covereii  with 
prannlalion."  at  ctTlain  pdint^.  or  neerosetl,  Palpate  il  with  the  finger  to 
jelenniiie  its  re»ist;tnee,  whether  doitgliy.  hanl.  or  fluid.  Some  surgeons 
reconinieinl  that  the  sinu''  be  ex]>owetl  in  every  mastoid  operation,  and 
thai  a  portion  of  its  coiitenla  lie  withdrawn  «ith  a  hypoderiiiic  needle  to 
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Ttirfltnhua  oT  tba  ln>»rfil  wniw  nqw^. 

aseertain  if  pus  is  present.  'I'hi.s  is  a  n'prehensiljje  praotiee,  as  it  is  an 
unreliable  method  of  detrrmining  tlie  presenc-e  *>f  pus,  and  exposes  the 
.»iinus  to  the  danger  (A  infei-lioii.  Whiting  n-enminends  that  the  tip  of 
the  finger  Ih*  plartii  as  near  the  jugular  bulb  »>  possible  and  tlwn  drawn 
upward  towiinl  the  knee,  noting  whether  the  strippal  sirnis  n'fills  Wlow 
the  finger.  If  it  iloes.  the  jngnlur  bulb  is  open.  'I'he  sinus  should  (hen 
l»e  strip[ieil  from  above  ilownward  towanl  the  jiigidar  bulb,  and  the 
same  oWrvalion  made  of  the  upper  portion  of  the  sinus.  If  il  refills, 
the  sinus  is  open  alwve:  if  it  does  not.  it  Is  cUteetl  by  a  thrombu.-*.  Having 
determined   to  o|i4'n   the  membninous  sheath  of  the  sinus,  see   that 
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iodoform  and  boric  aei*]  pou'der  (I  In  5)  and  a  strip  oT  iodoform  ffauzel 
( 1  X  24  in.)  art'  in  rcadiiicss  in  vsise  free  hemorrhage  occurs. 

(c)  luci.se  the  wliok-  limgtli  tif  die  exposeii  portion  of  ihe  nienibranous 
sinus  (Fip.  495),  and  if  tlie  heuiorrliagi-  is  free  it  ithoukl  l;e  closed  hv 
tiiniinj*  in  tin*  cul  iilffi-.s  of  the  tiiemlirane  mid  packinj;  the  bony  o|>eniug; 
with  die  •'trip  uf  ioclofonii  gauze.  A  few  moments  of  liemorrliagv 
should  Ih>  allim-ed,  as  it  may  wa-sh  out  the  infective  material  and  lead 
to  rccuvcry. 

If  ihc  irrision  is  not  Followed  by  hemorrhage,  the  thromhic  clol. 
wlielliiT  it  Ih-  siilid  or  iniderjtroiiip  ilistiilcp-atiein.  should  !«*  n-riioved 
wjlli  a  (hill  ciirelte.  The  portion  of  the  clot  near  die  ju^ndar  both  :^oiiId 
he  curetted  iiiilij  IjIockI  )ip[R'Jirs  at  the  lower  end  of  the  opening.  'Hie 
curette  should  then  Ik.-  jwsse*!  iipwanj  through  the  knee  of  tile  sinu.\ 
and  die  <'U)t  reninvwl  fnun  ihi-s  ijart  of  the  .sinus,  'i'he  flow  of  blond 
from  this  end  of  the  sinus  is  evidence  that  this  portion  has  been  cleared 
of  the  thrninbiis.  B<ith  end.s  of  die  sinus  should  give  feirth  blood.  The 
lower  or  jugular  cud  should  Ih-  kept  closn]  with  the  tinger  while  the 
upper  end  is  being  curetteil,  ai  too  much  blood  might  otherwise  Vk*  loiM, 
or  the  surgeon  he  ini|>elled  to  work  willi  undue  haste.  Having  cleared 
the  sinus  of  the  clol,  it  shouhl  Ih-  filled  vr'ilh  the  iodoform  lx>rie  iiciii 
powrler.  the  edges  of  the  inenibnuie  turned  in  aud  the  Imny  aperture 
filled  with  iodoform  gau/.e.  and  the  usual  mastoid  drainage  and  absorbent 
dres-sing-s  applied. 

(f/)  The  dres.siug  may  be  removed  at  the  end  of  fmni  twenty-four  to 
forty-eight  hours,  and  the  gauze  removed  from  the  bony  aperture  of  the 
lateral  .sinus  without  danger  of  hemorrhage. 

{e)  The  after-treatment  consists  in  the  usual  mastoid  4]re.«isings  here- 
tofore desrriliorl. 

Should  pain,  fhills.  and  a  ri.se  of  temperature  occur,  the  dressing 
should  l>e  removo.1  at  otiix-  and  the  part.s  examined  to  deterimine  Uie  con- 
ditions which  gave  rise  to  the  syiuptotns.  II  pus  is  present,  endeavor  to 
trace  it  to  Its  .source.  It  will  usually  W  neecssan'  to  ret>peii  the  sipus  and 
exlctui  the  curcttement,  as  the  .-wpsis  is  prol>ably  fmm  within  the  sinus, 
caused  by  fragmenLs  of  the  tlvrombus  that  were  probably  left  at  the  lime 
of  the  primarv-  sinus  ojMTalion.  The  sepsis  may,  however,  have  its  origin 
from  a  pcrisinu.s  abscess,  arid  it  may  become  necessary  to  resiicl  the 
jugular  vein  aud  bidb. 


RESECTION  OF  THE  HiTERNAL  JUGULAR  VEIN 


The  indications  for  the  Itgalion  and  resection  of  the  internal  jugular 
vein  have  not  l>een  fully  eslabllslied.  It  is  still  a  question  as  to  when 
the  resection  increases  the  danger  of  spreading  the  infection,  and  when 
it  prevents  spreading  the  infection  from  a  thrombosed  lateral  ainus. 
If  the  internal  jugular  ^eiu  is  ligated  and  iv.sectetl,  the  anastomotic 
channels,  of  which  there  are  many,  will  receix'e  the  venous  blood  cur- 
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rent,  pmvidtHl  there  is  a  flow  nf  l>liRid  (lirou^h  (he  siinis.  If  only  the 
lower  portion  of  the  lateral  sinus  Is  c■l^i^e<J  l)v  an  inffclwl  ihrouilntji. 
the  blood  may  Ik*  forced  into  the  siijHTior  petrosal  sinus  und  euiibe 
lhruiulH)«i5  in  it  and  (he  cavernous  sinus,  with  which  it  eomniunicate.i. 
If  the  entire  si^ioifl  pirtion  of  the  sinus  i_s  hltK'ked  l>y  a  ihrornlms.  the 
blood  current  may  be  forced  liackwartj  into  the  superior  loiij^'itndinul 
sinus.  If  the  ihromUiis  is  limit<H]  to  the  jupilar  bulb,  the  blood  rnrreni 
may  be  forceil  iiilo  almost,  any  or  all  of  tin'  iiilraeranial  siiiiisi's.  In 
lifting  the  interiuil  jn^fular  vein  the  effect  u|M>ti  the  bliHwl  current  is  the 
same  as  (hat  in  jugular  bull)  lhronil>i)s.  'Ine  ipieslion  as  to  when  the 
ju^fular  vein  -slioukl  be  lii^uCed  and  removal  from  llie  neck  resolves  itself 
into  the  consideration  of  the  forejjoing  facts,  anil  may  1m*  stalnl  as 
follows: 

(a)  It  may  Ix'  lipated  and  removed  when  the  entire  sigmoid  sinns 
aiu]  jujt^nlar  vein  tin'  tliri^niboscti  and  .sluaild  be  ublilenitiil  by  oja-ra- 
(ive  prm-eiliire.  The  jugular  vein  wliouUI  be  reninvctl  first,  lumever,  to 
obviate  tlie  danj^r  of  disaeniinating  particles  of  tjie  thronibuij  which 
may  InTonie  detached  during  the  exenteration  of  the  sipmojd  sinus. 

(6)  The  internal  jii^ilar  veiii  may  In?  lipileil  anrl  removed  when  the 
ju^ijlar  bulb  is  thronii>a-ied.  the  jiipilnr  bulb  Ix'iuj;  renioveil  after  the 
re-serli<>n  of  the  vein,  provided  the  sigmoid  and  lateral  sinuses  are  entirely 
free  from  inftx-tJon,  or  llie  sigmoid  sinus  is  oblilemled  at  die  .same 
lime,  wlielher  it  is  infet-tt-d  or  not.  ff  the  sjjinioid  sinii.s  is  left  ojK-n 
the  infeetive  iiialcrial  from  the  ju^'iiUir  buJb  may  Iw  forceil  biickwani 
Ihroiiph  this  sinus,  and  thence  through  tlic  petrosal  to  the  cavernous 
sinu.ses. 

(r)  The  intenml  jugular  vein  may  Ik*  ligate*)  anil  rcsecttii  when  it  w 
t)iroml»osed  by  exten:«ion  from  a  similar  cundilion  in  the  sigmoid  sinus 
antl  jugular  bulb. 

(rf)  The  jugular  vein  should  not  be  ligated  and  resected  when  there 
U  a  flow  of  blood  throngh  the  sigimtid  .sinus. 

((•)  In  a  getiemi  way.  it  may  Ix*  said  that  the  jugular  vein  may  \ie 
Itgttied  and  r^'-secti-d  when  the  sigmoid  sinus  is  eompletely  blocked  with 
an  infccte<l  ihrombns. 

The  object  of  the  ligation  and  i^seclion  of  the  internal  jugular  vein  is 
to  prevent  the  dis.sennnatinn  nf  the  infet-tiori  to  other  part.s  of  the  lnKiy. 
as  the  lungs,  spleen,  hver,  kidneys,  intestines,  etc.  Statistics  shuH  more 
favorable  results  if  this  i.s  d<me  when  there  is  complete  blix-kage  of  the 
sigtnoiii  sinus,  and  worse  results  wheti  the  sigmoid  sinus  has  a  cum*nt 
of  blood  passing  throngh  it. 

Technique.— (fll  Kxtend  the  mastoid  incision  downward  along  the 
anterior  liorder  of  the  sternomastoid  nius-de  to  the  stenial  notch  (Plate 
XIX  and  Kig.  171). 

(t)  Uetract  the  stemomastoid  muscle  backwartl  and  sepanite  tlie 
fascia  and  other  structures  by  blunt  disseetioTt  until  the  internal  jugular 
vein  is  ex|x>sed. 

(r)  The  pneumogastric  ncn-e  run.s  l>etween  the  interaal  jugular  vein 
and  the  carotid  artery,  and  shuuUI  ta*  re:i[>ectcd. 
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{H)  Ijig&tp  (he  intcniai  jiif^ilar  vein  just  above  the  sternum  uaA  ju 
I.H'low  the  floor  in  thf  evtcrnnl  amUtor}'  mcalus  (Platr  XIXj. 

(r)  Li^te  all  thv  liniriclics  of  ihi;  vein  ^ven  olF  lK;tuecn  tlir  u{^ 
and  lower  ligation.^  <>f  the  jugular  vein  (I'lale  XIX)- 


ij)  ScviT  the  jujiiilar  vein  jiisi  alM)Vf  the  Umer  ami  just  tielnw  the uppWj 
lipilurej*.  Then  sever  all  the  hranches  clow  lo  the  jugular  vein,  uiifl 
remove  ihe  vrin  from  the  nvt-li.     A  ^uze  pjul  .should  l«'  placed  under  dip 


vein  iHiforc  re.sircliug  it  to  protect  tlie  tissues  fruui  infet.'tioti. 

(gt)  'ITie  sigmoid  sinus  is  next  op<Miit]  htkI  the  tliromhus  remm-cd  w 
descrihed  in  the  preetxtin^  section.     'I'he  danger  of  disseminating  tb^Jj 
disintegratiiifi  ihronihu-s  through  the  jugular  vein  is  largely  oli\talnJ  l^fl 
it.s  reninval.  ihoiigli  the  anastomotic  eonununiraiioiifi  are  not  altogrUxT"' 
obliterated. 

(A)  The  signimd  sinii.t  should  l>e  packed  and  oMileratnl  (Plate  XIXV 
and  the  mastoid  wound  dresM-^i  as  previously  de^erilM*d.  with  the  e.\'rB 
tit>n  tluH  the  lower  half  of  the  mastoid  inrision  l>c  left  open  so  lh:ii  in 
region  of  llie  exeiiteruted  sigmoid  siinis  may  Ik-  suhse<juently  iu.*^-! 
and  drestvii  ihrougli  it.    The  ineisiori  in  the  nci'k  should  W  ck 
throughout  its  entire  length,  a  seconder)'  incision  l»cing  made  one  in 
posterior  to  the  lower  angle.     'ITiis  incision  should  W  made  to  eonual 
ntcHle  with  the  primiirv  m-rk  wnnml  by  tunnelling  lienealh  the  skirt, 
spiral  tuiK>  containirii;  a  small  t^i(rk  of  gauze  shouhl  Im*  ininnluetil  iniull 
secomjary  incision  and  extcn«led  l>eneath  the  sldn  lo  the  lower  portk 
of  the  primary'  nerk  wuitnd,  as  shown  in  Fig.  471,    The  objcel  i>f 
seefindiiry  incision  is  to  prevent  un   un.-iightly  si-nr.     As  the  priuinr 
wound  was  fKi-upio<i  by  an  inferterl  ami   throniU»sed  ve'iu,  the  t)>«tjf 
may  have  become  contaminated.     I'nder  lliesi*  areum-stanccs.  K  tt 
tul->e  dressing  were   iritn»iIiii.-Ml    into   the  wound    through    the  priiuai 
incisi(m,  ihi*  tissues  artHtiid  the  tube  dressing  would  heal  slowiv  UM 
cause  a  relracfe<l  and  ili'^tiguring  s<*ur.     'Ilie  secondary  iiu-i.sioii,  lieinj 
removal  fnun  the  irgioii  of  infe<<tion.  «ill.  after  the  lulie  l*  diaeuntiinti 
heal  (|utekly  with  little  tvAV  and  disiignremetit. 

(f)  The  after-ireatntent.  in  so  far  as  the  wound  tri  the  neck  U 
cerned.  consists  in  the  removal  of  the  drainagiMulx- <lressing  ur  iheewii 
the  thini  day,  or  earlii-r  if  pain  and  (cuiperalure  arise  and  jHTsi^l. 
those  cases  in  whir-h  the  neck  wound  is  rmt  infei-ted,  tiie  tidM-  drvwii 
may  l>e  dispensed  with  after  the  first  dre.ssing.  a  ^mall  gnuxr  uick  Irin 
inserted  (miy  a  little  dislamx*  into  the  wound  to  cairv  axvav  the  exers* 
setTrelicins.     The  channel  occiipreii  by  the  tulie  will  quicklv  hll  by  gmul 
lalion.  and  at  the  thJnl    dressing  the  gauze  wick  mav  lie  omitlid 
allow  the  cutniieons  edges  of  the  incision  to  approximate  and  unite.    11 
scar  resulting  will  Iw  .slight  and  the  cosmetic  etfect  good. 

The  sigmoid  and  mtustoid  woimds  .should  lie  dreitsed  n»  preriou^^r 
de.scrilHxl. 
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SVRGKiiY  OF  The  juqvlah  bVlb 


SUBOEBT  OF  THE  JUGULAR  BULB 

Tile  iitdKratiuiis  fi>r  llic  rciiiuvul  cif  ilic  ju^'iilar  built  are  (a)  extrtiMVii 

L•ro»i;^  in  the  rt^'on  <»f  the  hiilh;  (fc)  severe  ^ystemic  infection  from  the 
lisintegrHtiiig  throtiihie  flots;  and  (r)  the  desiir  to  wiiiove  every  vewiijje 

the  foei  of  infettioii  in  order  to  give  Uic  patient  the  greatest  chance 

ref-overv. 

Techniqae. — (a)  'ITie  ma.sloid  operation  is  first  performed  as  pre- 
viously flir.scrilx'd.  The  simple  mastoid  operntion  is  performed  if  ihe 
case  is  a<nile  ami  lliere  an*  no  speeia!  iudifalioJLH.  as  lalivrinthiiie  nii[»- 
piiration  and  fHT^f^^is,  for  opening  the  eavmn  tyrn|>ani.  Tfrt-hni!  ahscess 
with  Ihe  alrium  of  infection  through  the  tegnien  tympaiii.  and  sigmoid 
»\\\\is  thronitjusis  with  the  atrium  of  infection  through  the  )al>yrinth, 
«e.,  necessi tales  the  [M'rfonnance  of  the  ratheal  mastoid  r>pcration. 
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Th»  fim  «t«ii  in  the  Mavetic-Mourhof  pIm- 
Me  <ip«»ation  (or  tlie  rlcnur^  «r  b  itrniKlmt 
r*4ru«uri<rular  i>peiiii>c. 


axtcTUlmti. 


(6)  The  internai  jugular  vein  i.s  next  resected  as  deseribed  in  the 
preceding  section  i Plate  XIX). 

(e)  The  signuiiil  .-^inus  i.s  exposiil,  exi-uteralcd,  and  pueked  with 
gauze  {Plate  XIX). 

(rf)  'llu'  fliMir  of  the  external  mufilnrt'  mealiw  is  rrniovtii.  as  it  is 
in  the  pathway  to  the  hiilh  (I'Uite  \L\  ami  XX i. 

(e)  'ITiP  facial  ner^T  may  l»e  ex|Mxs(Hl,  jis  reeoni mended  by  Panse.  when 
it  lies  in  the  pathway  lo  the  bulb.  The  nerve  shoulii  l>e  liftwi  from  Its 
exposed  canal,  a  strip  of  gaiue  passed  arouiicl  it.  with  which  it  is  retraeted 
anteriorlv,  as  shown  in  Plates  XlX  aiul  XX. 
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TV  fourth   Hep    la   the    Xmviir-MuorW 
flaMk   OpCMtion    f<w   Iha  rtmur«  uf   a   p 


Tba  Neeond  awp  In  iho  rnjumir-TraiilRinnn 
p|»siUo  operation  lor  Ihf  cIpmuit  oI  k  peniHU 
■nt  mtruriiurirulsr  niK'ninji.  The  sulum  a  t 
ftDil  r  if  Hrv  l'>  bo  ti*<l  lo  th«  oppoaitc  ■utnn* 
to  brtnc  tli»  pcrMMoum  togrtlwr. 


'[lu  Ihird  alcii  nl  llt«  Pmn'iw-Tnmnuu 
opcraUak.     UJuMng  the  *Un. 
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PLATE  XX 


Anatomy  of  the  Grunert-Panse  Exposure  of  the  Jugular  Bulb. 

(After  Bardeleben.) 

(iTunert  removes  the  tip  of  the  mastoid  process  and  then  proceeds  toward  the  jugular  foramen 
at  the  base  of  the  skull.  When  the  jusulnr  foramen  is  reached  be  removu  the  outer  and  posterior 
portion  of  the  bony  ring  encircling  the  vein.  As  showii  in  the  drawing,  the  facial  nerve  lies  in  the 
way.  Panse  exposes  it,  removes  it  from  its  canal,  displaces  it  forward,  and  proceeds  to  expose  the 
jugular  bulb. 

1,  tympanic  cavity;  2,  malleus;  3,  incus;  4.  posterior  semicircular  canal;  6,  saccus  endolym- 
phaticua;  6,  mastoid  emissary  vein;  7,  lateral  sinus;  8,  occipital  vein;  9.  spinal  acoeeeory  nerve; 
10,  facial  nerve. 
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left  at  the  upper  portion  of  the  flap;  (c)  the  flap  is  then  turned  upward 
and  placed  in  the  fistulous  opening,  with  the  skin  surface  inwanl;  yd 
it  is  then  fixed  in  this  position  by  four  sutures;  (e)  finally,  the  fresheii«i 
edges  of  the  fistulous  openings  are  brought  together  over  the  raw  surfatT 
of  the  skin  flap,  thus  forming  an  epithelial  lining  on  the  inside  a-,  ffdl 
as  on  the  outside  of  the  fistulous  opening  (Figs.  496,  497,  498,  499). 

Passow-Trautmami  Method. — (a)  Make  a  circular  Incision  ahoiit 
one-eighth  inch  or  more  (Trautmann)  from  the  edge  of  the  fistuloiL- 
opening,  and  separate  the  periosteum  and  skin  within  the  incised  i-iriic 
from  the  bone  beneath;  (6)  unite  the  everted  margins  of  the  periosteum 
thus  loosenc<l  with  absorbable  catgut  sutures;  (r)  l<K)sen  the  skin  «'xtfT- 
nal  to  the  Incision  and  unite  the  edges  over  the  first  periosteal  flaps  wiilt 
sutures  (Figs.  500  and  501). 
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CHAPTER    XLIX 

FAtlAL  PARALYSIS 

The  Plastic  Surgery  of  the  Facial  and  Hypoglossal  Nerves.  -The 

fflciHl  tuTvi'  is  siil>j('<'(  to  tin-  Miirir  ili-M-u-st-.-,  pcciiliitr  U>  other  peripheral 
IKTvt■^.  (he  liiu>l  rntjueiil  iitfecli(ni  l)eiii(»  pare»i>  or  paralysis. 

Pflralvsis  i.s  fhururterizeci  liy  Fiiciul  (lefoniiiiy,  due  to  (he  iinmoUilily 
of  (h«  imiseles  supplied  by  the  facial  iiervr.     The  im*iiiferita(ion5  are 
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KhHiI  p&nilynin  rtf  iiKltlr  nijaii)'  Dir  (Mtipnl  ra  iittptiititins  t<>  "l'"f  lu'lli  eynt  nnil  (O  ilr«M 
tbi<  Iniaiilli  •ni  tiutli  •iilni;  tli*  rijttil  (arial  iiorlc  bciiic  (lariilyMKl,  '^<r  la  utinlil*  di  rliac  llir 
riglu  v>«  or  lu  ounlnicl  the  rli'it  anslo  »(  llw  bi(ki|1>. 

inahiti(y  to  raisp  the  eyphrow.  the  skin  nf  ihr  fon-hetwl,  lip,  iumJ  eliwk, 
and  li»  eoinpletely  elose  ihe  t-y*-.  The  a(tenipt  t«  ih^leiid  the  IiiuthI 
cnvily  is  iiHemied  hy  the  escape  of  air  tliroupli  the  pfinilyze)!  side  of  live 
mouth.  There  i.^  iil.so  jiinhihty  io  pucker  (he  lip.s  iti  whistling,  U>eu(i.<«e 
the  anyh-  of  the  moiilh  droop;*;  tlii.-.  eniisrs  the  patient  a  <-ertain  emUar- 
ra.<t.HiiieiU  in  Npeit-h  t;  Kij;.  'itl'Ji. 

Etiology.— 1 .  K,\po>iire  Io  cold  and  wci,  fullowcd  l>y  nntriti.-*  utid 
iHrineiiritis  of  the  facial  nerve. 

(fWM) 
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2.  A  neuritis  clue  to  toxt-miu.  cvpliilis,  rheumatism,  dUbetes 
leukemia,  diphtheria,  ami  other  infeclious  diseases. 

'.i.  Tuuiurs  afTectiii^  any  part  of  the  course  nf  the  facial  nenY,  asi 
cranial,  itilra-os-seous.  ami  rxtcnial  m-nplasow. 

-I.  Trauuiaiisiu,  uiie  of  iJie  most  rrc(|ui'iit  causes  of  facial  puiljai. 
and  one  which  amcems  the  oiotogist.  The  facial  |>aniJy>Li  may  an< 
during  suppuration  of  the  middle  and  tntenml  ear.  esjteeially  ohninic] 
pitralioii,  or  suppuration  persisting  af  ler  uperativc  pruct-dum  for  it.*  i 

Facial  paralvsis  may  also  result  fmm  packing  tJie  uia-vtrnd  *■« 
tj^htly  after  a  ma.stiad  operulton.     It  is  kiiown   to  htivf  l>em 
by  the  very  invaii^  devised  for  the  protection  oS  the  facial  tienf  di 
an  o|M;ration.  naaielv.  Stacke's  protwUir  in  the  hands  of  iin  inexi 
assistant,  who  presses  it  too  iinnly  ajpiin*!  the  facial  canal  or  oM 
while  it  is  in  the  aditiis  ad  aninnii. 

Curella^!  of  the  iiiidilie  ear  for  f^vnulations,  where  the  facial  dc 
not  covered  by  l»one,  may  injvm-  the  nerve  and  causi?  iHinily^U. 

'File  vi^;on)u.H  caiiterizatioii  of  trranulatiini-s  in  the   niiildle  rar 
chromic  or  oUier  caustic  acids  may  aKo  produi-e  facial  {»aralys». 
such  ease  came  under  the  author's  obtfer\'ation. 

Troatment— The  treatment  is  divided  into: 

1.  Medical  (local  and  expectant). 

2.  .'^tirfjical. 
Paralysis  of  toxic  origin,   following  exposure  to  cold  or 

di.seji.ses,  is  usually  slight.  reis)very  txrurriim;  in  frmn  one  t» 
by  the  natiinil  process  of  repair.  The  Usual  treatment  in  st 
U  eliiiiiiialion  of  the  toxins  by  (-atharsis.  the  adiuiuLsiration  of  stm^ 
nine  and  olher  tonics,  facial  ma.s.sa;;e,  and  eleclricitj-,  Thoc  proetib™ 
are  used  principally  to  keep  up  the  muscular  tonicity  while  ibr  w*t 
is  regaining  tt.s  normal  fnneiion.  Paralysis  after  a  mastoid  npcniia 
from  too  firm  [Kicking,  or  violent  rwictiou,  usually  .sul>sidi»  willttn" 
short  time  after  die  cause  i3  removed,  ^^he^  a  tunior  is  prcain^i 
the  facial  nerve,  or  the  nerve  is  injurtxl  in  the  removal  of  the  !r 
tlic  paralysi-s  frcfjuently  disappears  soon  after  the  completion  iil 
q:H'raiion. 

In  all  (illiLT  conditions  causing  facial  [Miralysis,  wherein  the  contiiiiAt 
of  slmclure  of  llic  ncr\c  Iiils  l^-en  de,stroyed  fiH"  a  greater  dbrtanrr 
tlie  pnK-ess  of  repair  will  bridge  over,  a  sui^gical  operation  is 
to  effi-ct  a  cure. 

In  order  to  iimlerstand  the  surgerk^  of  the  facial  nerve  il  is 
to  have  a  clear  conception  of  it*  anatomy  attd  physiology. 

The  facial  nerve  arista  from  a  large  gnuip  of  cell.s  aittiai«i  in 
upper  portion  oF  the  medulla  oblongata  near  the  junctiou  of  the 
and  the  pon.s. 

Kroni  this  nucleus  it  passes  up  to  the  fourth  ventrirle.  fa 
knee,  to  ihc  nucleus  of  ilic  sixth  nen-e,  and  comes  out  at  the  ymri't 
the  pons  and  mciiullu  iu  c<jnnection  with  the  sixth  nerve.    The 
of  (he  facial  lie  on  the  inner  .side  of  ihi.s  composite  ner^'e.    Fr 
point  llie  ncn'c  passers  through  the  internal  auditory  meatus,  < 
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Fallopian  canal,  beneath  the  posterior  and  lower  border  of  ihe  annulus 
tyojpaiiicus,  tUrouph  the  anteriur  bonli-r  of  the  majttoid  process,  and 
then  emerges  fnmi  the  stylomastoid  foramen.  From  lliis  point  it  passes 
forward  into  Uie  substan<«  of  the  parotid  gland,  within  which  it  divides 
into  three  p;reat  branche.s,  known  as  the  prg  anstrinus  (goose  footj.  One 
bratieh  got?*  to  the  niiiseka  of  the  foreheml,  the  eyelid,  and  the  upper 
portion  of  the  malar  zygomatic  region.  The  second  p«j*.se5  ftrross  the 
face,  supplying.'  tlie  angle  of  the  nose  and  the  muscles  that  raise  the  upper 
Up.  The  third  supplies  the  muscle  at  the  angle  of  the  mouth,  the  lower 
lip,  the  plaly.sma,,  and  the  stylopharyngeus  miiselc. 

At  the  exit  of  the  nerve  from  the  .stylomastoid  foramen  one  branch,  die 
auricularis  pos(crioris  profunda,  is  given  off,  and  goes  to  (he  imiscles  of 
the  iMfk.  i'he  interosseous  jjortion  of  the  facial  nerve  gives  off  a  num- 
ber of  iiitmll  l>ranc!ie.s,  counnunicattng  with  other  nerves,  as  the  fifth 
and  the  pharyngeus.  The  pneunioga-stric  and  synipathetic  also  give  off 
special  branches,  the  petrosals,  stapedius,  and  cbortia  tympani. 

The  fnnctioti  <)f  the  nerve  is  to  supply  the  mu.'^-l'cs  of  expression,  as 
nientioneil  almve.  and  it  Ls,  therefore,  a  motor  nerve.  However,  a 
certain  amount  of  sensitive  fibers  are  containerl  within  it,  due  to  its 
grus.s  association  with  lite  other  intracranial  nerves. 


TH£  SURGERY  OF  THE  FACIAL  NERVE 

'I'he  operative  procechires  for  the  cure  of  f.icial  paralysis  arc: 

1.  t>iiture  of  the  severed  entl.s  of  Ihe  fjicial  nerve. 

2.  I*la.slir  operations. 

(o)  The  union  of  the  facial  and  h_i"jioglo.ssal  nerves. 

(6)  The  union  of  the  facial  and  spinal  accessory  nerves. 

(r)  The  union  of  the  facial  antt  the  glo.-vsnpharj-ngeal  nen-cs. 
ITie  first  procedure,  lliat  Is,  the  suturing  of  (he  att'identjiliy  severed 
ends  of  the  facial  ner\"e,  seems  to  be  unnecessarv*.  because  if  only  mtHJer- 
ate  loss  of  substance  between  the  two  ends  e.xists.  the  proximal  ends  of  the 
nerve  will  regenerate  an<i  unite  with  the  distal  end  without  .suturing. 

In  the  plastic  o|MTJitiotis,  the  union  Iwiwcen  either  the  faeial  and  spinal 
atx-esaor^'  (b)  or  the  glossopharyngeal  (c)  givcA  rise  to  so  luuuv  untoward 
sj'niptonis  foilowing  the  prowdnrca  that  they  have  liecn  practically 
abiuidoiuHl  ill  fjivor  of  the  union  of  the  facial  ami  hypogIos.sfll  nerves  {a). 

The  Methods  of  Anastomosing  the  Facial  and  Hypoglossal 
Nerves.— 

1.  End  to  end. 

2.  Knd  In  side. 

3.  Side  to  .side. 

The  easiest  metho(i  is  the  end-to-end  operation,  and  it  is  the  most 
proiluctive  of  .success.  im(  it  tiecessitales  |>aralysis  of  the  niusclea  of 
the  tongue.  TTie  end-to-emi  operation  is  to  \k  jtreferred  in  all  ca.ses, 
as  paralysis  of  the  tongtie  is  .ivoided.  The  side-to-side  procctlure  has 
only  l)een  performed  once,  and  with  a  poor  restUt. 
67 
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Plastic  Surgery  of  the  Facial  and  Hji)oglossat  Nerves ;  Anasto- 
mosis of  the  Facial  and  Hopoglossal  Nerves.  Technique.  v<"  ^<*''^ 
fral  ant-Mliesia.  llir  pjiiifm  Uavinj;  Imtu  pivpartil  as  for  any  other  iiiujor 
operalion. 

(/;)  All  iiicij^ioii  uf  tlie  .skin  .should  l>e  iiiHtlf.  Ix-^iiiiiii^  ui  (lie  tip  i>r  llii* 
miiMtukI  prtK-e-Hs.  iiewr  thf  IoIh-  of  the  aurieU*.  hixI  extfiulhig  4li>wii«Knl 
hihI  forwHril  iiloiif;  llie  iinterinr  hurdiT  iif  the  slernuniat<(UKi  muscle 
i\\i'  le%el  of  the  iTicoid  cartila^ir  uf  the  lan'nx. 

{c)  It  shotild  llicn  l)c  carrittl  throii^'h  the  superiiriHl  fitscia  and  ih 
platysnia  niuscle.  daus  exposing  the  sifrnoma^^loiri  must-le.     Tlie  exicni 
jugular  vein  is  usually  sacrificrd  in  this  proredim*.  the  srvcrcd  end 
Ijcing  tiiii. 

(ff)  The  anterior  Ijorder  of  ihe  sternomastoid  muscle  and  the  intern: 
jiipiUr  vein  .shuuld  li^e  liK-alwl.  iini]  relriicted  postencirly.  to  expoj-e  the 
hvpogloNsal  nerve.  a#  shown  in  Plate  XXII.    The  piwierior  belly  of  l' 
digastric  niu.scle  is  lociited  nuire  anicriorly  ami  supi'riorly,  as  if  exie 
from  the  mastoid  tip  (o  its  pulley. 

(r)  Thc«|[ni<'nsioii-snf  the  parotid  pliitid.  which  is  situated  on  the 
lerii>r  liorder  of  the  ramus  of  the  inferior  maxilU,  .should  In*  ili-tt-miiii* 
a-s   the  fnrial    nerve  dividers   into  three  hraiichea   within    it.s  ^iilkMaurf? 
Maviti^'  located  the  Itoundane-s  of  the  parotid  gland.  tra<-e  the  facial  ner\i 
to  it.     The  nerve  may  then  Ih*  traitnl  backward  aiKl  upward  to  its 
from  the  .stylo iniustoid  foriimeii. 

(/)  The  hypoglo.s.'iul  nerve  should  then  t»e  isolated  from  the  tis.si 
covering  it.      It  crosses  the  external  cnKilid  artery  just  l>eIow  the  ^toitlC 
wUvTv  the  oc<'i|tital  arterv'  is  given  olT.     'I'hr  nc^^■e  should  hccxptised  by 
l)lunt  tlissectioii  as  far  tjosleriorly  as  possible,  to  free  it  from  the  tissue 
This  allows  the  hypiiglossal  nerve  to  lie  hroughl  townrtl   llie  stump 
the  divided  faeial,  ^^ilh  which  it  is  to  1*  «un.st«in<iMxl. 

(j)  'J'he  facial  nerve  should  then  lie  tlrawn  from  the  Fallopian  tan 
as  far  as  pt>ssitile,  and  severed  at  the  slyloiuastoid  foramen.      If  jl  is  m 
thus  drawn  from  the  canal  il  vAW  Ik-  loo  short  to  allow  the  aiiajilomo!4<i 
of  the  nerves. 

J.  C.  Beck  ha.s  devi.sed  a  forceps  for  seizing  the  facial  uen'e  a»  it  coiiies 
frnni  the  stylnid  forauu-ii.  Willi  tills  itistrnnient  it  may  lie  n-ilhdniivn 
Jl  liatf-inrh  front  the  canal,  which  gives  snflicieiit  length  ft>r  union  nith 
the  liyp<iglos,sjd  nerve.  ^ 

Ilav  ing  severed  the  facial  nerve,  the  sheath  covering  its  )>roxii)ial  stump" 
shotdd  l>e  removed  with  scis.sors  to  expose  its  axis  cylinders  ( Fig.  .VW). 

(h)  -Make  an  incision  one-eighth  ini-h  long  in  the  .sheath  nf  the  hv[M«- 
glossal  ner^'e.  in  jls  cIo.se  proximity  to  the  stinnp  of  the  facial  nerve  as 
possible  ( Plate  XXII ).  M 

(i)  The  iicne  libera  should  then  lie  separated  witli  fine  |>ointed  dis-™ 
seeling  foreep.s,  so  thai  when  the  barred  axis  cylinders  of  the  facial  stuwp 
are  inserted  into  the  hypoglossal  inci.sion  they  will  he  in  direct  conlac 
with  tho.sc  of  rhe  hyfrnglossiil  nerve. 

1/)  A  line  silk  thread  with  a  .small  round  neetlle  on  either  eml  should 
then  Ix-  passed  through  the  sh«i(h  of  the  facial  nerve  from  MJthoul 
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inward,  and  each  nt-cdle  passed  through  the  sheath  of  the  hypoglassal 
nerve  from  within  the  iiicixloii  outwanj.  The  same  pnx-edure  is  then 
carried  out  on  the  opposite  side  of  the  facial  ner\'e,  as  shown  in  Fig.  5()3. 


Fi(i.  5(!3 


Si'hMnu  HhoH-itiK  thr  iiiellux]  iif  xuturiiifc  the  fiux'iu  of  the  fncinl  with  tho  h>iHi|ilciB8iil  nerve. 
II,  b  iitid  e,  d,  (Iouble-iie«(lled  luichor  iiiituri>H. 

[k)  Tlie  o[MTiit(>r  and  the  first  assistant  eaeh  handle  one  .suture,  and 
draw  it  tight,  while  the  secuiid  as.si.stant  separates  the  Ups  of  the  incision 

Fu;.  .W4 


h,  h,  iitir'hor  Kiitiin^  b'i|i)itiK  thi>  iiiiiiliiiilpil  fiiciHl  tiPrvp  hi  ponitioii  hi  thi>  hyixncliniiiil  nm'e; 
u.  II,  u  I'Kist'  riiiiiiiriK  --utitn'  ol'oiiiK  tlir  hituiilU'Ii""!  inoixiiin  in  the  hypofdiiaiiil  nerve. 

in  the  hvpoglnssal  ticnc.  the  ihinl  assistant  guiding  the  iMHnted  stump 
of  the  facial  into  the  hviM)gl<issal  incision. 
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The  iinchnr  sii(urc«  [Fig.  503)  am  then  tiiil  and  die  axis  cvliniler>  of 
the  two  iiervcs  an-  thus  hroii^^ht  into  direct  contact. 

'I'ht*  -stump  of  the  farial  iiervi*  shniild  he  dim-UHl  imvanl  thp  pnjxiDwl 
end  of  thf  livi>ugIuMa]  nerxx*.  so  that  sltinuh'  from  the  hraiii,  <!umin^ 
through  rhr  h\'p()^I(ks.-4al.  will  be  more  reatlily  Imnsiiiitted  to  the  faciiil 
ncn'e  and  rarriwl  1f>  the  niiLsclfs  of  facial  expression. 

The  siitiiri."*  should  Iw  tie*)  with  ihc  (jreatrst  care.  If  Kk*  frrvtn  a  num- 
ber of  the  iixis-cvliiider  HIrts  uf  (he  hypoglossal  an-  eaiighl  in  tin-  siiliirf. 
dicre  will  be  a  eertaiii  amoutil  of  paralvsis  of  the  toii^e  (Kig.  305). 

Fiu- AOS 


rurtial  lintfiinl  |ui(al>-aM  nhown  iifKin  prauiuilnn  cit  lh«  longw,  diw  to  lh«  t 
thtflilvri  "I  tlia  li.v[i"Bi<'W>"  ni^rN'c  nl-  iho  tin  in  i  J  llin  utiiiiii  iif  Uitt  rurial  aad  ihafaj 
a,  tliD  iif«ii  ■>iirub'***l'     ( [)''  J-  ^  B^'k  ■  com.) 


in)iir>   (4  a  f*v  III., 
fayintJoMUs  ntr>m. 


Too  great  tension  of  the  hv|)i>g1(issHl  nerve  will  also  residt  in  lingual 
paralysis,  hence  the  rci-essitv  of  drawing  ihe  facial  frotn  the  FiUIopion 
canal,  and  di.sM-cting  llu*  hypoglossal  ner\'e  hs  far  poslerioHy  as  possilile. 
to  give  jl  grealur  freedom  of  displacement  toward  the  slump  of  the  facial 
nen*e. 

(/)  A  secondary  coiiti[uinn.<i  .suture  should  then  he  parsed  through  tlu* 
lips  of  the  hypoglossal  iiieisjofi,  as  shown  in  Pig.  504,  a,  a.  This  ;!«uture 
shoultl  uol  he  iriiHJ,  liul  [Irawn  liglitly. 

(m)  The  anustuinosed  nerves  shmild  l»e  fo\-en'd  v.  ith  a  ptet-e  of  cajgile* 
incnil)rane,  and  the  muscles  of  lhi>  ni-ck  replaced  in  their  normal  poai- 
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lions.  The  farj:ile  meitjliraiie  prevents  ibe  formation  of  scar  tissue  and 
mlhesions,  which  would  greitlly  interfere  with  the  s!i«'eAs  of  the  ofM-ratinn. 

in)  The  final  step  of  the  operation  consists  in  suturing  the  .siipi-rfu-ial 
fascia  and  skin,  drainiige  k'injj  unnecftsaar)',  as  the  operator's  field  is 
aseptii'. 

A(t«r-tr«atnient  and  Obserrations. — The  skin  stitche-t  should  l«?  removed 
in  from  five  to  seven  iliiv.s.  ami  jis  .soon  ihi-reufter  as  pa'isible  massage, 
electric  and  tonic  renuxiies  >houid  lie  instituted. 

The  earliest  inanifes  tat  ions  of  tlit  proper  union  of  the  nerves  is  the 
appeanmee  of  a  certain  amount  of  lonicit)'  in  the  nuisi'les  of  the  paralyzed 
side  of  tliu  face.  This  ehanj^'  is  only  an  irKlicntton  thai  anatomical  union 
has  o<*cnrreiJ.  and  should  not  be  construed  as  »  hcfjinninp  of  fumlional 
activity.  (Jn  the  contrary,  it  may  he  wtrks,  mouths,  or  even  a  few  years 
before  functional  aclivily  is  maniiesled. 

Tlie  first  sign  of  functional  activity  is  a  .slight  rontraftion  of  the  nnisfloK 
suppliet]  by  the  lower  of  the  three  branches  of  the  j)^*  anseriini^,  nuinely, 
the  muscles  of  the  lower  li])  and  the  an^le  of  the  moulh.  Al  ii  little  liiler 
period,  the  musi'les  of  the  upper  lip  and  the  forehead  show  functional 
activity. 

A  still  later  development  is  the  contrnclion  of  the  facial  nniscles  sliinil- 
taneously  with  the  act  of  do<;Iutition.  This  gradually  increa.se>  until  the 
contraction  on  (lie  paralyzeil  side  is  greater  than  on  llie  unafTcclni  side, 
which  is  verj'  disa^reeiible  to  the  patient. 

The  simultaneous  contraction  of  the  facial  and  hypoglossal  niu.scles 
is  very  annoying  and  confusing.  The  jMiticni  .soon  leanis,  however,  to 
disassociate  the  niovenients,  and  is  able  to  swallow  with  a  constantly 
decreasing  degree  of  facial  distortion,  until  finally  the  facial  muscles 
remain  (piiet  during  the  acts  of  deglutition. 

The  final  ami  most  (lic>irable  result  is  the  voluntary  contraction  of  the 
facial  muscles  indepriidi-ru  of  the  act  of  swallowing. 

The  lime  ret^uired  to  obtain  such  a  result  varies  greatly.  de[>ending 
upoti  the  amount  of  muscle  degenenttion  In-fore  the  operation,  ihc  accu- 
rate apposition  of  the  two  ncnes.  aitd  the  geiicrul  CfMiditioii  of  the  patient. 

'Ilu*  reaction  r>f  the  muscles  supplied  bv  the  facial  nerve  should  Iw 
test*-*!  with  the  electric  cnrrcjit  iit  long-standing  ca.>;cs.  to  <letcniiine 
whether  they  are  still  active.  If  contractions  are  not  produced — that  is, 
if  complete  atrophy  of  the  muscle  is  present — it  is  useless  to  operate. 
The  eontniction  of  the  niassctcr  nmscles  should  not  Iw  niisfakcn  for  the 
ronlniction  of  the  facial  irui.sclc-s.  One  case  of  fwiriwn  years'  standing 
wai  suctressfully  o]>erated. 
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CHAPTE 

DISEASES  OP  THE  PEFM  EFTION  API'AltVPUS.     AUDITORY 
NERVE  .U*F.VR,V1XS 

HTPEREMEA  OF  THE  LAB7KIKTH 


Etiology.— The  etiology  is  ^'iifrHlly  aasocialwl  with  either  congestion 
of  thf  muldlf  far  or  the  contfiits  of  the  CTanlal  cavitv.  It  is  ratvtjr 
priiimn.'  in  tlie  iiiliyrinth.  It  is  ustmllv  found  in  acute  Mippiimtivr 
otitis  mediii  following;  sc-iirlet  fever,  diphtheria,  and  t}-phoid  fever.  It 
rniiy  also  Ix'  canscfl  Uy  the  other  exanthemHioii.s  fevers,  pneumonia, 
eneephalili.s,  luiiTiips,  piierperul  fever,  itieiiinjfitis,  and  tuttiors  at  tha 
base  of  the  brain.  Tnronibi  in  the  sinuses  of  the  petrous  [.M)rnoii  of 
the  temporal  bone  uml  the  internal  jtipilar  vein,  gtiitre,  un^i  on  enrol  ic 
congestion  of  the  cnmial  vc»stl.s,  iii(racTaiiinl  alfeetions  of  the  trigvniinu?* 
disenses  of  the  inefinJIn  oNonpita,  and  the  internal  use  of  ([uimtK; 
sulicylie  aeid.  and  aiiiyl  iiJirile  may  also  eause  it  (Politzer). 

Symptoms. — 'niesvmptotnsarc  tinnitus,  slight  feeling  of  fnlnc-ssin  the 
heaii  innl  ears,  nausea,  ^uinitiiin.  iiml  uiisicady  gait.  The  handle  of  (he 
malleus  niuy  he  injt-ciecj.  an»t,  when  present,  denotes  a  general  hyper- 
emia of  the  organ  of  hearinp.  'ITie  fnee  ami  auricle  may  in  nire  coses 
Im'  red.  If  thert*  is  a  skiisg  of  dazzliiij;  M'hitetie.ss  before  the  eyes,  the 
hypcr^'Tiiia  is  pmlmbly  af  intracranial  origin. 

Treatment.  -If  tin-  hy[M'remia  is  secondary  to  middle-ear  inflamma- 
tion, special  attention  should  l>e  addressed  to  that  dUca.se,  and  with  the 
SLibsideiitT  ()f  the  inidd1eH-ij.r  discjisc  the  labyrinthine  symploin:^  will  dis- 
appear. The  patient  should  be  put  in  I»e(l,  j;iven  laxatives,  und  have 
leeches  applied  to  the  nape  of  the  neck  and  mastoid  process.  If  there  U 
active  intliuninittiori  in  the  mkldle  ear  and  mastoid  process,  the  ice-hog  or 
F-citer's  coil  should  be  appllod  to  the  ma.stoid  rt^'on  for  one  hc»ir. 

If  the  disease  ari.ses  from  iin  intracninial  li-sion.  the  [reatnieni  should 
be  adJresstirl  to  that  condition,  tlie  ice-bag  applletl  to  the  verte.x..  saline 
ealluirties  given,  and  alcuhtilic  lH'\'enigcs  and  lobac(t>  prohibited.  In 
(»enend,  the  habits  should  l«;  well  regulatetl,  constipation  prevented,  and 
the  henclieinl  effects  of  fresh  air  and  sunshine  should  b«*  taken  ad\'antaj{P 
of  by  the  patient. 

ANEMU  or  THE  LABYRINTH 

Etiology.-  Tlie  etiology  i.s  usually  a  co-exisling  general  anemia.     It 
may  e.xi.st,  however.  u>>  a  local  condilioii,  due  to  the  obstruction  of  the 
internal  auditory  aricry  from  aneurv.sm  of  the  busilar  arterj*.  neoplasms 
(902) 
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of  the  dura  or  brain  rateiidin};  into  the  internal  auditon*  canal,  emboli 
of  iIk*  inlermi!  auditory  arteiy,  and  atht'roinalous  tonstrirtion  of  the 
inltTiiiil  aiiditury  iirlery. 

Symptoms.-- Ill  iht-  angioneurotic  and  pasthemorrhajiiic  forms,  (he 
syinptuni.s  closely  dimulute  those  of  seasiL'kne.'^.s:  llirrc  in  iiHUMra,  vomit- 
ing, severe  tinnitus  aurium.  deafness,  fadal  pallor,  und  di/ziness.  All 
these  symptoms  disH]ipcnr  with  the  return  of  the  blood  to  the  normal 
state.  In  the  fhnmic  form  the  tinnituh  and  deafness  are  the  chief 
sytiiptom.t. 

Treatment.-  if  tht-  lahyrinihim'  ancmiii  is  jiii^jiom'iinjtic  in  origin, 
the  ncurt)-«iN  shouEtl  nfeive  appropriate  attention;  jM'rhaps  a  long  sea 
voyage,  residence  in  the  moiintaiu.s  or  ut  the  seashore,  primitive  camp 
life,  etc.,  might  be  beneficial.  If  the  cause  is  an  excessive  hemorrhage, 
transfusions  of  normal  stdinc  solution  ^^hoiild  Ik-  given,  or  .spontaneous 
relief  may  conic  after  a  more  or  le.ss  prolonged  period  of  waiting.  If 
it  «K-curs  in  one  who  is  ■»iibjoft  to  n-pratc<l  sev*rc  hrmorrhiige.'*.  the 
(hiralion  of  ttie  ear  syniptnais  Is  soiiiewhat  prDhiiigeit.  and  mcHiis  to 
prevent  the  recurrences  of  the  hemorrhage  should  Ijc  carefully  con- 
sidered in  the  treatment.  In  the  angi<iiienn)tic  type,  the  internal 
admin  titration  of  the  broiJii<le  of  socla  and  the  application  of  the 
galvanic  current  to  the  sympathetic  nerves  of  the  neck  are  indicated. 


HEMOKRHAOE  INTO  THE  LABTKUrTE 

Small  hemorrhages  into  the  lohyrinth  may  occur  during  the  course 
of  the  exantlienmlous  fevers,  on  account  of  the  increased  hl<KMl  pressure 
find  the  rapid  degenerative  changes  which  soim-times  characterize  the 
privgr^v-is  of  these  fli.sea.ses.  The  heirmrrliages  also  occur  in  caisson 
workers  and  divern,  uiid  in  prolonged  sutToeative  seizures.  Diabetes, 
nephritis,  and  sudden  cessation  of  inenstmation  may  also  furnish  the 
cause  and  atherumatons  degeneration  of  the  walls  of  the  arterie:ii  p^^- 
di-H[>os(^  to  lahvTinlhim-  hemorrhage. 

Slorc  exicn.sive  lieuiorrhiigcs  into  the  hiliyrinth  occur  in  fractures  of 
the  skull,  involving  (he  |x-tri»us  j.)orlion  of  the  t*-niponil  Injiie;  from 
severe  cinitiisjons  of  the  skull;  from  extension  of  enrioiis  pr<Kv.sse.s  in 
the  leni[iural  bone,  and  from  primary  and  tulierculous  meningitis 
(Politi-cri. 

Course  and  Termination. — The  course  and  terniiimtion  of  the  hein- 
oriliiiijes  into  the  lal>yrinth  are  obviously  variable,  according  to  their 
severity  and  origin.  The  lilood  clot  persists  in  the  labyrinth  for  a  variable 
time,  after  which  they  may  1*  ab-iorlx-d,  l)ecome  organircti,  or  the  epi- 
thelium, coniiectivf  tissue,  nerve  elements,  etc..  involved  by  the  pressure 
may  iR-coiiie  aln>f>liieil  and  degenerated.  I'olitzer  report:*  a  ease  which 
ended  in  suppuration. 
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MEHliRE'S  DISEAU 


This  condiiion  is  rharacterizpd  hy  sudden  and  oomplrto  Icww  of  hparing, 
atletidtKl  u'itli  liiiMiLus,  iiaii^^-a,  voiiiitin^,  .spoiiUinfiuiM  iivMa^uiu:^  and 
vertigo,  without  a  previous  history  of  ear  disease.  It  is  supposed  (o  be 
due  to  a  [leniorrlinge  into  the  labyrintli.  The  patieiit  is  usually  rol>u.st, 
middle  aped,  and  has  never  previously  complained  of  deafiiejw.  At  tlie 
onset  of  the  attack  he  sometimes  fails  uneoascioits  to  the  ground.  In  a 
case  seen  by  the  author,  the  attack  came  on  at  iiij^ht.  The  patient  upon 
attemptinf;  to  rii^  in  the  morning  had  severe  dizsincsn  (indeed,  could  not 
walk),  nausea,  vinuitin^',  liiinitu.s,  and  mmplote  (leafne.<is.  The  hisloty 
i)f  the  case  showeii  tliat  hvo  y<'nr>'  previously  the  lefl  ear  was  similarly 
affected,  the  hearing  n^niriiniug  almost  tiit  in  that  ear.  the  right  Iteing 
norimil.  It  'v<  now  thirteen  ycar»  aimv  \Ik  lust  atluck,  and  tlie  hearing 
is  hut  little  improved. 

The  liearing  by  l)one  coinluclion  is  lost  if  the  affection  is  bilateral,  and 
when  unilateral  the  .-ionnd  of  the  tuning  fork,  when  placed  on  the  vertex, 
is  laleraiizcd  Ui  Ihe  uiialfeiTtwJ  side. 

The  munie  of  M«?ni&re's  <3isease  varies.  The  unconscioiL^ness  rapidly 
disupfJCEirs,  and  the  vomiting  a  tittle  more  slowly.  'I'he  dizziness  and 
staggerijtg  gait  remain  for  several  days.  In  the  author's  case  the  patient 
had  a  tendency  to  walk  to  the  right  for  four  or  live  weeks  after  the  iipo- 
plectiforni  attack.  lie  was  dazed,  and  thought  slowly  for  siinie  weeks. 
His  handwriting  was  not  tested.  (luye  and  Polibter  report  that  far  a 
time  the  handwriting  is  tike  (hat  of  a  tri'muluus  old  man.  The  unsteady 
gait  may  persist  for  years.  UelapscN  usually  ocrur,  although  there  are 
exceptions  to  the  rule. 

Diagnosis. — The  diagnosis  of  M^nifere's  disease  enn  only  be  made  uith 
certainly  when  the  patient  is  examined  immediately  after  the  seizure. 
If  the  middle  cjir,  drumhead,  anti  Kiistachian  tubes  are  normal  and 
the  patient  give*  the  clinical  picture  just  descriln-d.  and  there  is  no 
panilysis  of  other  cranial  nervcii,  a  diagnosis  of  M<*ni&re*s  disease  mav 
be  made. 

Thi.s  di.sense  should  l»e  differentiated  from  M«?nlfcre's  symptom  coDi- 
plex,  which  is  usually  diic  to  an  inlermittent  closure  of  the  Kustachian 
tubes.  The  rarefaction  of  the  air  in  the  tympanic  cavity  retract*  the 
membrana  tympani  and  for<'e,s  the  foot  plate  of  Ihe  sla|)e.s  into  the  oval 
wintlow,  thns  tnerea.sing  the  tension  of  the  labyrinthine  QiiUis  and  ginng 
rise  to  the  symptoms  of  M(*uiiin-'s  disease.  An  examination  of  die 
drumhead.'*  and  Eustachian  tubes,  however,  shows  retraction  of  (he  one 
an^l  obstrufiioii  of  the  other.  After  inflation  of  the  tympanic  caWtr  the 
syuiptuiiis  tlisappear  and  only  return  when  the  air  in  the  tympanum 
becomes  rarefied.  The  historj-  of  the  case  shows  repeated  recurrences 
of  ileafncNs  and  M^ni&re's  .syniptom  eoniplt-x. 

Prognosis.  -The  prognosis  is  unfavorable,  little  improvement  bntig 
reported  in  the  cases  thus  far  recorded.. 
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Treatment. — The  trciiimi'iii  is  ijirecte<)  prinripfllly  tf>  the  relief  of 
the  (liK7.iiii-s.s,  tiausea,  and  vomiting.  The  puiicnt  .should  Ik-  placttl  in 
l)ed  with  the  head  slightly  raised,  to  avoij  the  nece.isity  of  changiiij^ 
the  [KiNitidn  in  K'^''"JJ  ^'^"'•^  '""^  iJHxJifiiie.s,  as  the  moveiueiits  jitleiKlIng 
these  acts  ilUTt■a.se^  lite  disoixjers  present.  Thi.s  precaution  .shuuJd  be 
olwerved  for  a  few  days  while  the  sytDptoms  are  amioying.  Co\d  ('(im- 
presses to  the  head,  inust;»rd  pla.sterf>  to  the  nu|>e  of  the  neciv  and  calves 
of  ihe  Icfpi,  and  llie  inJniinisfratinn  of  piirjtutivc-s  may  hasten  the  di.sap- 
IM;araiie<?  of  the  annoying  .symptoms.  The  tinnitus  is  (iFlcn  refieved  hy 
the  adminislratinn  of  (quinine  and  the  loditle  of  potash,  or,  what  is  prol>- 
ahly  preferfLhIe,  irjiiotindeoid,  in  whieh  the  itKline  i.s  uuileii  with  nueleinic 
acid,  thu>  rendering  it  reatlily  digestible  and  easily  and  rapidly  absorbed, 
without  irPitaliiig  (he  stomach.  If  llie  (juinine  <'anses  mental  excite- 
ment and  increased  tinnitus,  its  use  should  be  discontinued  (Charcot), 
ll  shonid  lie  given  in  2  grain  to  5  grain  dosi-s  thrc<'  limes  daily  for  six 
or  eight  weeks.  The  iodide  of  poliusli  (or  iiKhmiicleoid)  may  W  given 
for  three  or  fonr  weeks. 

To  proinule  absorption  of  the  blood  clot  and  exudate,  pilocarpine,  in 
2  per  cent,  solution,  may  l)e  injected  4  to  Id  drop.s  daily;  or  it  may  be 
given  inlernallv  for  the  .same  purpose,  lis  u.se  should  not  lie  lirgnn  until 
about  the  third  week,  when  the  acute  symptoms  have  subMded. 


MENIERE'S  SYMPTOM  COMPLEX 


This  condition,  while  »iinilar  In  its  uiainfestutluns  in  many  respects  to 
Mt^niftrc's  disea.se,  should  not  lie  confounded  with  it.  ^I(^ni^re■9  .symp- 
tom comjjlw  is  characterized  l)y  dizziiu-ss,  staggering  gjiit.  nausea, 
tinnitus,  and  more  or  less  deafness,  with  a  (liilcuct  hi'Tiorif  nf  prerinus 
drafiiess  aud  ear  dinraitr.  Tlii'  <leHfnes.s  dm's  not  (K-cur  .sufldenly.  and  is 
not  complete,  nor  are  llie  profoimd  disturbances  fonnd  in  true  Mi^ni^res 
disen.se  pre.sent.  The  author  omre  .saw  a  ea.sr  in  eonsullaiion,  i[i  winch 
nearly  all  the  signs  of  ^^^ni^^e^  disease  were  present,  the  exceptions 
h<-ing:  {a}  'Hierewasa  history  of  previous (h'afness  and  ejjr  tlisease;  ib] 
the  deafnes.s  did  not  tjceiir  .sudth'nly.  nttr  was  it  profound;  (c)  inilatioa 
of  the  middle  ear  through  the  Knsiachian  catheter  gave  imme<liate  and 
complete  relief.  The  ca.se  was  one  of  Kiistachian  catarrh,  Ciomplicnting 
a  similar  pro<fs.s  in  the  epi]iharytix.  Tlic  air  in  the  middle  ear  luTanie 
gradually  rnrefiif<l  by  the  absorption  of  the  oxygen  by  the  IiIikkI.  (lie 
druinhca<t  was  retrat.-1e«i.  and  pushed  the  foot  plate  of  the  stapes  jn- 
wanj,  which  coiupres.sed  the  intralabvrinrhinc  Hnid.s,  ijuil  gave  rise  to 
the  foregoing  phenomena.  The  same  phenomena  may  l>e  due  tu  chronic 
catarrhal  adhesive  prwes.ses.  According  to  I'olilzcr,  a  great  majority  of 
llie  wises  are  due  to  a  lemporarv'  r-ongeslion  of,  or  **xndalion  into,  the 
labyrinth,  arising  in  the  course  of  niiddte-ear  infcction.s,  which  bring 
about  an  irritation  of  the  veslibiilar  and  aiupnllar  ner^'cs. 

Dr.  (u'O.  K.  Shjtmbaugh  ni-cntly  advanced  the  theory  that  the  tinfiltns 
attending  this  affection  wa.s  due  to  a  disturluincc  of  the  relation  of  the 
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membrana  teftoria  to  the  hair  rclls  of  the  nrf^an  of  Corti.  He  holds  that 
tin-  mcliibrana  ttn-lona  is  tlur  rt'sonot<>r  of  llie  [lerception  apparatus, 
ttht'rca.*ac(nnJinjf  to  UeUnhollz  ilic  hasllnr  iiicinlinina  is  [ho  w-Mjiialor. 
(Jnev  Fhyjiiolagy  of  ihf  l.al>vriiiili.) 

The  u.se  of  tJie  luni tig-forks  fnal»les  the  olwtrver  to  diflerenliale  be- 
tween ra-ses  of  mitldle-«Lr  orif^'ii  and  those  of  labyriiitliiiie  origin.  U 
with  iniirke<l  diniiiiiitioii  of  Itvanu^  there  'm  positive  Htiiii^,  with  faeunii|^ 
for  U)w  tones  prr-scrvwl.  llie  lesion  i.s  in  the  bihyriiith;  if,  on  the  t-oniran'. 
iherfi  is  a  rifgative  Itimi^,  with  los.s  of  hearing  for  low  tones,  the  legion 
is  in  the  conduction  portion  of  the  temporal  Ixme,  ».  r.,  in  the  nii4ldte  ear 
and  EusUii'liiaii  tiilie.  If  the  disease  is  unllati-nd.  the  vihraling  tuning- 
fork  pla<■^.^l  upon  the  vertex  will,  if  the  legion  is  in  the  middle  tur  or 
Kiistat'liian  tulie.  latemlize  towani  the  nfTcete*!  side;  wherea.s.  if  it  is  in 
the  labyrinth  it  will  lateralize  toward  the  normal  or  unaffetted  side. 

Sime  cases  reportwj  hy  I'rlian  Pritrhard  and  Mirhanl  1  Jike  were  irfan 
epik'ptifortii  type,  with  a  iciKleney  t<i  fall  toward  the  atfccted  side.  The 
room  "ieemfd  tn  whirl,  the  face  (wcaiiie  pale,  the  ryes  dnll,  the  skin 
eovermt  with  ctilil  (KTspiralion,  and  the  pulse  small  and  often  it'ianM. 

The  course  of  the  syDiptom-t  is  extremely  variable,  lasting  (torn  a  few] 
monieiUs  to  several  days  or  weeks. 
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Treatment. —  In  those  rases  diie  to  hyf»eremia  of  and  exudaliuti  into 

the  labyrinih,  the  same  ireatnient  rccornnn-ndnl  inidi-r  liy|H'rpmia  nf  ihr 
IrtUyrinlh  is  of  vahic.  If  (he  legion  is  in  the  Kuslacliiaii  tulw  or  middle 
ear  ihr  reniwlies  stiirin]  to  the  condition  present  Hhuiild  Ije  used,  ljuinine 
is  perhaps  more  valuable  for  llie  relief  (ff  the  linnitiLs  than  it  is  in 
^!<^ni^^e's  disease.  Pneumnmns^sajjc.  espocinllv  rarefaction  (suction)  of 
the  air  iit  the  external  meatus,  in  either  the  middle  ear  or  labyrinthine 
tyjje.  is  beneficial  in  many  cases.  Tts  rah'oualr  in  the  middle-ear  type  is  in 
tlie  outward  movement  of  the  ilrumhfad.  which  relieves  the  pressure  upon 
the  foot  plate  of  the  sljij>es,  and  in  the  labyrintlitne  type  the  IesM.'iie«i  h 
pressure  in  the  middle  cjir  r«-li{'ves  the  labyrinthine  wm^Tstion.  Rare-  fl 
faction  can  Iw  practised  by  means  of  a  niblivr  tuU^  wiUi  a  metal  tip.  llie 
[latient  .supplying  the  .suction  power  with  his  mouth  at  the  other  end  at 
the  tul>e,  or  Delsiiinche's  mrefaeteur  or  Siegle's  otoscope  (Fig.  506}  may ' 
ln'  uscil  with  emially  good  results. 
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ARTERIOSCLEROSIS   OF   THE   LABTRINTH 


According  to.l.  J.  KvU*.  HrlerioscU'rosiH  tif  the  lahyrinth  iriay  In-  ItK-al. 
or  a  part  of  a  gi-neral  scleriuis  of  the  arterial  and  cclltilar  strlictiirf?.  of 
the  IkxIv. 

Etiology. — The  aiuf-e  of  il^teriost■lel■o.si^  of  tlie  labyrinth  is  the  -sitiie 
a*  in  any  other  purt  (if  llic  htnly,  and  iimy  he  syphilis,  iahoricms  iH-cupa- 
liou.  alt'uhtilisiii,  leju]  poisoning,  infrcitious  fevers,  aiito-inloxic-Ation, 
vaaoiiiotor  (liseti.'^e.  and  heredity. 

Syphilis  irt  proljnUly  the  most  important  factor  in  the  ettohigj'  »f  the 
disease  in  middle  life. 

The  disea.se  may  be  unilateral  or  hiliileral,  and  Is  obsen*ed  early 
ami  late  in  life. 

Pathology.  — "The  affection  pmhahly  begins  as  a  sfnieHiral  c-han^ 
in  ihe  vasovsisciruni.  and  is  lil)nuis  in  eharaeler.  Tin-  labyrinthine 
arter)'  is  the  -(irijile  artery  of  (he  labyrinth,  and  a^  stxin  a*  the  nutrition 
in  its  wall  is  ilistiirbe<l,  eonneetive-llssue  dofjetieriition  tuke.s  place  in  ihe 
nietlia.  Katty  defjeneralion  soon  follows  in  the  jntinia  with  the  de[Mi3it 
of  calcareous  salts.  The  vessels  may  sometime^;  iMvonie  narrowed  or 
obliternliil. 

"As  MKin  as  the  nutrition  of  the  basilar  nienibrane  nml  organ  of  ("orti 
is  partiiilty  or  eornpletely  cut  otT,  there  is  atrophy  cif  tlie  sensor^'  audi- 
tory cells  and  connective-tissue  proliferation  of  all  the  structures.  The 
aanie  change  may  be  ob-served  in  the  iicrvt-.  endings  of  the  vestibule  and 
sumicrn'uhir  canals. 

"The  change  in  the  brain  structures  varies  according  to  the  amount 
of  nutrition  carried  to  the  parts.  Tii  endarteritis  obtitenuis  of  the  vessels 
supplying;  the  centre  of  bearing  and  etpjilibration.  theix-  i^,  on  account  of 
the  slow  rhangf?  in  the  arterial  walls,  degeneration  and  atrophy  of  the 
brain  cells," 

Syinpt0in8.--"The  symptoms  of  arteriosHerasis  are  Iwith  general  and 
local.  The  general  -symptoms  are  inereastti  arterial  tension,  increased 
toiiuosily  and  prominence  of  the  arteries  of  the  temple,  hy|MTlrophy  of 
the  heart,  and,  if  the  last  is  present,  there  is  generally  a  lowcnil  vitality 
of  the  individual,  a  feeling  of  age,  and  tinng.  its  from  overwork,  followed 
by  an  »ppcanuK-e  of  rtging.  Analysis  of  the  urine  usually  shows  increase 
of  the  urate.*;  ami  long,  diin  hyaline  casts,  undergoing  granular  degen- 
enttiun. 

"The  ear  symptoms  arc  unilateral  or  bilateral  tinnitus,  slight  and 
progressive  dejifuess.  inipHirrnent  of  air  and  Iwme  conduclion,  in  some 
cases  dizziness  early  in  the  disease,  and  iti  the  later  stages  ball nci nations 
of  hearing  may  be  present.  The  ear  symptoms  tK^*e.ssarily  vary  accord- 
ing to  the  extent  of  the  sclerosis." 

Diagnosis.— "The  above  symptoms,  IkiIIi  general  and  local,  should 
always  direct  the  physician's  attention  to  the  pos-^ibility  of  arteriasclero-sis. 
The  early  diagna-ilic  •iymptoms  are  tinnitus,  verligi*.  and  nutritive  change 
in  the  membratm  tynj|NLiu,  tliat  is,  the  pnswucc  of  tiu  arcua  senilis,  and 
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slight   iirulateral  or  hilalernl  deafnc-^!;.     If  the  ^neral  srinpUHiu^l 
enuinenited  above,  an-  [in'-sfiiu  thi'  diagna'iis  Is  usuull^v  tnmplrtf. 

"The  location  of  ihe  lesion,  wheiher  in  the  nudcar  or  lalnrintiiii 
cnrlin^p  of  the  nerve,  niav.  ati-oniiii^  to  (iradenijio,  Ih"  shown  Iij- 
tuniu^-fork:>.     A  dimiiitilioii  in   Ijuiil-  t-onduc-tioti  and  the  loss  itf  hj^ 
toiie:s  i-s  indiciilive  of  labyrinthine  deafness.     In  cpnlral  tK-jifness  ihcw' 
is  H  pwmmnced  loss  of  pert-eption  for  both  high  arid  low  toiir&. 

"The  disea.se  should  mil  lie  cfinfoiindod  with  Mt^nii'iv'ii  danat. 
h\iK'reniia  of  I  he  amiitory  nenT,  hv-sItTical  dcarnrss.  heimnrfaapr 
(^trHva.<«HtiiHi  in  the  lahyrinlh  from  a  fall  or  blow  u]>on  the  IiokI.  or 
ner\'e  deafness  from  toxif  absorpUnn." 

Prognosis. — '"llie  prugno»ii!i  15  usuallr  poor  so  far  as  the  rcstonlkA 
of  lii-aririj;  or  roniplete  cure  of  ihe  tinniius  Is  contx'rmHi.  I'nder  ^[cnBdl 
tn>a1ineiit  the  symptoms  may  frequently  l>e  relieved  and  often  bfou^ 
lo  a  sl.Kicislill." 

Treatment.  "The  Iniitinent  of  arteriow-lenwis  of  tht-  car  b  both 
geiKTHJ  iiJid  locul.  depending  sonn-whal  h|)on  the  oxeiting  can.-*-.  *'**s 
wilii  heredtliiry  prwiisposing  factors  dt)  not  n-spond  to  treatmciii  m 
well  as  ihofic  due  to  syphilis  or  acipiirt-d  diM.*aM'--i.  However,  in  Iwth 
ronditinii'i.  the  i<Klide  of  poitissiurn  in  from  2  to  o  grain  dose:),  four  or 
five  times  daily  for  long  periods  of  Lime,  is  indicated." 


IN7LAMMATI0N  OF  THE  LABYRINTH;  OTITIS  INTERNA;      ■ 
LABYRINTHITIS  ^ 

Acute  Primary  Inflammation  of  the  Labyrintli  i  Voltilini  k— This 

lypr  of  liibyrindiili-.  is  iiMUiliv  ini^iaki-ii  f<ir  Jtti  acnic  itH-iiiii^itts.  Thenr 
are  ditfereiu'es,  however,  which  u-ill  enable  one  to  nmke  a  ditferrnlial 
diagnosis.  Voltilini  gives  the  following  chanieteri-stics:  {a)  U 
in.cliiUlren  who  ivere  previously  healthy,  (t)  tlierv  is  a  sudden 
teni[>eraliire,  {r)  the  face  is  very  red,  (rf)  vomiling  takes  plai-c.  folloK 
by  (*')  unconsciousness,  delirium,  ami  con%Tilsions;  {/)  after  a  fnr 
all  thr«e  fympttnm  diaapjyear,  leaving  the  ■patiad  tntaJltf  drof  and 
a  stagqiriiig  <ja\i,  irklrh  perinjiiii  ftir  mnur  itme.  Had  nterungitU 
present  ihe  disease  would  have  pursued  a  much  longer  course. 

Acute  Labyrintliitis  Secondary  to  MeniDgitis.  Thi-i  is  followed! 
total  deafiie.sa  and  .soinetiriies  by  voluntary  iiv-^Uiginus  ^sec  Kunelif 
Test.-*  of  the  Vestibular  .Vpparatus")  ond  staggering  gaft.  The 
.(symptoms  usually  continue  for  several  weeks,  whereas  ia  the 
primary  influnitnation  of  the  Iwhyrinlh  iVnUilini)  the  acute  M'tnptC 
disitppear  in  a  few  days.  Poliizcr  calls  attention  to  the  fact  that  aa 
intracraiiiul  atftTlion  may  lead  to  a  total  paralysis  of  tlie  acoustir  nentf 
generallv  involving  some  of  llie  other  inlntcranial  nervrw  a.s  well;  but  ^| 
it  (liM's  not  necessiirily  do  so.  us  pointed  out  by  Gottsteiii,  in  tlie  alxirml 
t)1K'  of  epidcnuc  eeref)rospiiial  meiiinp'lis.  Ilovell  also  c|UCStMlia 
^'olti1i^i's  conclusions.  It  .«eems  to  the  uulhur  tJuit,  while  Voliilini  OMJ 
have  erred  in  reaching  such  a  broad  conclusion,  namely,  iboi  tluiov  oisa 
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prpsenttnp  the  nictiingcal  synjpumis  for  onl}'  a  few  days,  followed  by 
dfitfness  nnd  staKgorinjj  ^'ait.  were  all  anilc  priinan,'  iiiflainiiLiitiim."!  of 
till-  luhyrituli,  Ir'  should,  rieverlhele?>.s,  !h'  Rncn  tlic  credit  for  calling 
allfiition  to  tin-  fad  tliat  some  of  the  ca>es  prf'-eiitiiif'  tliif*  clinical 
hislon*  lire,  in  all  prolxibility.  limilwj  to  the  labyrinlh,  althoiijtih  some 
are  probably  aiwrtive  types  of  meiiinptis. 
Onronic  Primary  IniSammation  of  the  Labyrinth.— Tn  Poliizer  be- 

Itilig.s  (In-  Imiior  of  i'liNf  rcjuirlin^'  llic  ;iii?itinnirjd  and  iiiicriisrupic  sippear- 
anres  of  (he  case  of  chronic  primary  inflaitnnation  of  (be  labyrinth.  In 
his  ease  the  following  faels  are  of  intere.st:  (o)  A  boy  was  atl'ecterl  by 
fever  of  two  wei-k-i'  duralJon;  (?>)  there  was  aura!  discharge  fi-oiii  botl] 
cars  until  the  sixth  or  seventh  year  of  age;  (rj  at  no  lime  was  there  a 
atajjRering  pait;  {d)  he  diet!  at  the  a^c  of  thirteen  of  aeiite  |H'i'itoriiti.s. 
The  postmortem  findings:  (e)  No  middle-ear  involvement,  except 
aiikylfisis  c»f  llie  fo<^l  ]>Uite  of  the  staja-s  in  l«jlli  earn;  (/)  Ihe  cavities  of 
the  4-<K'hlea,  vestibule,  and  seniteirailar  canals  were  lilled  with  newly 
formed  Ijone  tiasuei  (j)  the  acoustic  (auditory)  nerve  iilxTS  were 
unehanped  up  to  (lie  point  of  entrance  into  the  new  l)one  tissue. 

The  typrn  of  primary  hipammathm  nf  the  hibyrinth  arc,  a<vor(bng  to 
(iruiaT,  plastic  and  exudative.  The  first  is  a  siiriple  hyperplasia,  while 
the  latter  may  be  serou.'^,  scroll etnorrliagic.  or  puruk-nl. 

'I'he  eanscs  of  seeoialary  iuHunnnulion  of  the  labyrinth  are  injuries, 
and  in  the  purulent  type  the  labyriaith  is  invaded  by  perms.  The  other 
canscs  are  generally  obscure,  and  are  variously  designated  tis  result- 
ing fnifu  a  "cold,"  nictastasis.  etc.  Sf)nielinifs  it  is  undoubledly  ilne 
tu  syphilis,  luln'reuUxsis,  and  the  exuntheiiiuLa,  a^^  well  as  to  menin- 
gitis. A  fretpient  cause  of  the  seeondar)'  inflammation  is  caries  and 
necrosis  extending  from  the  middle  ear.  especially  in  connection  with  a 
tnWrculous  pfioeess  in  these  parts. 

Pathology.  The  paihDhjpienl  llndings  following  inflannrialion  of 
tile  labytintb  are:  {a)  Newly  formed  eonneelive  tissue;  (i)  calcurecus 
degeneration:  (r)  hy|H'n)stosis  of  the  osseous  walls  of  ihe  labyrinth;  (rf) 
bony  Ii_V[»*"rplasia  in  the  spaif.s  of  the  labyrinlli;  (r)  aiigin  coiiiieetive- 
tissue  growths  in  the  cavity  of  the  labyrinth:  (/)  thickening  of  the  semi- 
circular eanal.s,  utricle,  antpnilie,  and  saccule;  (tj)  cboles(erin,  pigna-n- 
talion,  and  calcium  salts  in  the  nieud>ranons  labyrinth;  [ft)  epitJielial 
thickening  on  the  inner  wall  of  ihe  sneenie,  utricle,  and  senile  of  the 
cochlea  (I*olilzer);  (i)  fatly  ilegenenilion  and  atitijfhy  of  the  organ  of 
f*orii:  (/■)  necrosis  in  ihe  tulK-reidous  iiikI  syphilidc  cases,  as  well  as  in 
those  eases  having  their  origin  in  \k)  necrosis  of  the  middle  ear. 

Symptoms.-  In  \'oltilini's  type  of  acute  primarv-  inHatnnuition  of 
(lie  labyrinth  the  diseitse  is  ushered  in  (in  elnldren)  by  n  .sudden  rise  in 
teniperaliire,  the  face  Is  fpiile  flushed  and  reil,  with  vomiting,  fallowed  by 
uiicons<'iousness.  deliriinu,  and  ennvulsinius.  Within  a  few  days  these 
symptoms  entirely  disappear,  leaving  the  patient  <|uile  deaf  an<l  with  a 
.slagpering  gait,  which  nuiy  iwrsisi  for  a  long  time.  In  the  type  seeimd- 
ary  to  meningitis  the  meningeal  >y[iipicnis  u.suulty  [Krrsist  for  .several 
weeks  and  leave  tlie  patient  deaf  and  sometimes  with  a  .-ituggering  giut. 


Digitized  by 


.oogle 


91C 


THli  y.AH 


'l*hen?  are  othur  conditions,  prculmr  to  ccrtuin  omipalions,  «hidi 
i-uiisi-  liiiliu'ss  of  heuriiijr,  as  ex|)usiire  lo  (lamp.  vqV\  atiiius|i!ifn*,  li 
uiul  AuprrliratCfl  ftlr.     Stokers  Jimi  fnjjit>ctTS  &tv  psrlicillaHv  t-xposi-d 
utmuspiUTJr  (')iaiif|!;es.  heal,  vtAi\.  Anni,  ami  iiuximi.s  vupt>r>.    Tber 
llifrt-foi-e.  Nul>jwl  (o  imsal  and  e|>iptianngcal  t-aiarrli.  and  its  etiwisi* 
lo  the  Knsliichian  IuIm-  htkI  iiiitlilU-  titr.    Manv,  iiftfr  frvtti  iivr  lo 
years'  semee  on  railroads,  liave  well-iunrked  diihivw  of  lieuring.    Niinirr- 
oils  <>l»scr%Trs  have  wrillen  on  the  subjetl,  and  their  foiiflusioiw  air 
follows:  la)  The  deafness  ami  tinnitus  may  he  due  to  tl»e  ny*vA» 
vihmtorv   movement  of  (he  lor-onintive,   re^iiltitijj  in   irritalinn  to  llii 
tenniiiul  lU'r^'C  (ihiinents  nf  tlu*  lahvriiith;  (/n  i-tiii^tiiiit  .struiiiiii^  iif  t 
cant  to  hear  aUrt'e  tlie  noi-^e  aiK]  roar  of  the  train,  is  thought  hy  some 
lie  a  raiise;  (r)  eold  dmil^iL<)  of  air  and  the  Iveal  fniin  the  riininer  nu< 
epi[>liart-iif:eal  und  aural  catarrh ;  and  ((/)  the  inhalation  of  die  noxi" 
jriises  and  va|Mir.s  raii.se  irritation  and  c-ntiirrhid  inHaniiiiutioii  of  the  tat, 
pharynx,  aiul  iiiidille  ear. 

'n»e  chief  syn»ptom  of  the  eatarrhal  c«.<es  of  ncYnipaiion  deafnc»« 
more  or  Ic-'i'S  dulne.*«  of  liearin^.  tinrtitu.s.  and  in  -some  caM-s  j,Hdili 
|{iiiii(=  nmy  lie  [Kwilive  or  nejpitive  aix-onlin^  lu  the  dt'^'ree  of  deafin 
present.  Hearing  hy  lione  eondiietion  is  iiM'n'H.^<ed.  If  the  hihvnnlh 
al-Mi  involved  the  tests  are  somewhat  c<Hifu>iecl.  e.>pccially  a.i  to  the  tr 
Uve  length  of  air  and  l>one  (eondiietion,  l»>th  of  which  are  diminUhni.  If 
llien*  i.s  also  loss  of  hearin^r  for  high  tunes,  tlie  labyrinth  nwy  be  aifdy 
said  to  be  affected.  

SIMULATED   DEAFNESS 

\'arirtiis  motives  lead  to  isinuilaiion  of  ear  disease.     Hv'HierienI  i 
tiaU  MHnctiuie>  do  it  to  exeiie  atlenlioii  or  sympathy.     Sjidiers  in 
army  and  men  ilrafteil  lo  fill  the  ranks,  uhu  desire  u>  avoid  duty,  a 
thiKsi.'  injured  on  railways,  strei-ls,  and  in  sliops.  who  wish  lo  cnll 
damage"  throii;;h  the  oowrts.  sometimes  exof^rale  or  ossiinic  dcofi 
or  artiticiiilly  j)r<xhici'  e;ir  disease. 

Tests  for  Simulated  Deafness,    (n)  first  make  a  careful  tittjr^ 
exainiiintiou  of  the  external  ear,  t^ternal  aiiililori'  meatus,  drumbr«L 
and  ihe  Kmtaehian  tube.     It  isa  ^tf.nutieiint  fact  that  in  tliconoy  marf 
eases  of  suspected  simulale<l  deafness  hh-  iinilateml.    This  arises  from 
the  fact  thai  a  double  deafness  w<>uld  have  previou-dy  attmctnl  lU' 
tion.  whereas  a  one-sided  deafness  might  ha\"e  existed  without  hti 
discovered.    In  other  words,  it  is  easier  lo  simulate  one-sided  itrafn 
hence  its  greater  frcsinency  among  malingerers.    The  maliii^"  i 
arliiicialiy   proihuvs  an  olnious  eau.se  for  the  deafness  he 
assiunu  by  dropping  !-tn>ng  solutioiLS  of  silver  nilmle,  earljotie  oi 
creosote,  lincture  of  cantharides,  ete.,  into  the  nu'»tus.    'i'he  tkin  m 
drumhead  are  thus  cauterii^ed  and  simulate  il)  some  tirgrer  sup 
live  oliti-  nie<lia.    .\  careful  examination  will  usually  reveal  the  scmm 
the  iiitlamuiHttun.     If  silver  U  used,  a  dark  brown  stain  will  lie 
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tional  activity  of  tin-  linwrls  ami  kidiit-ys  ,>ilioiilcI  he  wiiichtil  and  re^ju- 
l»ted.  (^aloiiiel.  f^jlluwttl  Ity  ^Hlitit;  (.alliHrtks,  tiiHv  pruvi-  of  value.  If 
the  teniperatiirt'  is  hij^li,  ihi*  pulse  rapid  ilikI  liiinl,  and  the  skin  dry, 
antipyriiie  in  v  to  x  gr.  do'-fs,  hotirly,  fur  four  to  .six  hours,  followtil  by 
frr.  X  of  DovtT's  powdiT  and  a  hoi  It'iiionaiflf,  will  lower  the  tt-nipcrature 
aiaj  [HiLsf  and  inoi.st(.>ii  the  .skin,  and  thus  grealiy  relieve  the  patient  of 
discomfort  and  <Idiriiiiii.  I-i-oche-s  may  nUo  he  applied  over  llie  iruis- 
loid  pruce.ss  for  the  same  purpo-se.  In  the  nieiiirif,'eiLl  types,  ami  in  the 
acnle  primary  inflamniatiun  iif  the  lahyriiitli.  uil  iee-haj;  to  the  head  is 
u  great  aid  in  relieving  tlie  fever  and  delirium.  Iodide  nf  pota.ssiiim,  or 
iodonueleoid.  and  mercury  may  be  piven  in  syphilitic  cases,  especially 
if  of  recent  orcnrrcnrc.  Thev  niv  nf  no  vnhie  in  fonjienital  .»vphi!is. 
Mlislerji  and  eonnterirrilant-s  over  die  nni-stiml  and  in  front  of  lite  ear 
may  also  be  trleri. 

If  theeliild  has  iiol  yet  learned  tt)  sjieak.  he  will  surely  be  a  deaf  mute, 
and  .should  Ite  pliteed  in  a  school  where  he  will  receive  careful  training. 
If  he  has  learnerl  to  speak,  and  is  nmlcr  seven  years  of  age,  he  will 
almost  certainly  Iom*  the  sixreh  already  ae<|iiired  miiU-sh  vigorous  and 
intefligrnt  alEempt.-*  are  made  to  perpetuate  it.  If  he  is  more  tliaii  seven 
yeui-N  old,  he  is  itiueh  tnore  apl  to  n'lain  his  ^jK-erh  unci  use  it  in  eonver- 
fuition.  It  is  iin|>iniaiil,  iherefoR-.  that  (he  phyiciaii  sluiuld  impress 
upt)ti  ihefitniily  the  neetl  of . special  training,  to  prevent  the  child  la't'om- 
ing  a  deaf  mute.  lie  may  become  deaf,  but  he  iitrtd  not  necesjiarily  alao 
become  a  mute.     (Se*'  Di'af  Mutism.) 


LEUKEMIC  DEAFNESS 

Ijcukemie  deafness  ia  characterized  by  either  sudden  and  contpletc 
deafneivs  and  M^iiifcre's  symptoms,  or  by  niuderate  (leafnes-s,  which 
si)eed(ly  grows  worse  uutil  within  a  few  weeks  or  months  it  be^-omes  ccaii- 
pletc.  In  acute  leukemia  dn-  deafue.s.s  and  other  ear  .symptoms  cKvur  in  , 
the  early  stage  of  the  disea.se;  whereas  iti  chixnuc  leukemia  ihey  usually 
apjH-ar  in  the  later  stages.  The  pathological  chnnges  consist  of  aeeumu- 
lalinns  of  lyntphoeyles.  ami  hemorrhages  intu  the  labyrinth.  fr>Mowed 
by  a  react ionnrv  intlammation  of  the  endo.steum  and  mend>rnnons 
labyrinlh.  which  finally  results  iii  couueetive-tissue  obliteration  atid 
partial  ossification  of  the  Iah_\Tinth  ( Politzer).  The  prognosis  is  obviously 
unfavorable. 

OTITIS  INTEBJ7A  PAEOTITIGA 


Mump^  bring  an  infi-ctioiis  (Hsease.  and  the  site  of  infection  being 
analoinically  in  close  pro.\iuiity  lu  the  labyrinth,  die  infection  nuiy  lie 
carricil  to  it  by  nie1asra.si.s.  or  it  may  be  carried  through  the  (la.ssfTian 
fissure.  The  .symptoms  are  .slight  vertigo,  with  or  without  vomiting. 
and  .sudden  deafness  on  one  or  both  sitles.  Iodides  internally  somelimes 
act  favorably  upon  ihe  course  of  the  di.srase. 
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SYPHILIS  OF  THE  IHTERNAL  EAR;  STPHILITIO  OTITIS  INTBEHl 

Syphilitic  diseases  of  the  laKyrinth  usunlly  appear  at  the  end  of  tbt, 
secoiHiary  or  al  tW  begimiiiig  of  ihc  tertian,-  sUigc.    PoJilzer,  howevt 
reports  a  i-a-n*  in  which  llit-re  was  iBliyrinlhine  involvement  seven  daw 
after  the  iiiitiiil  lesion.     It  may  involve  the  laljyrinlh  in  cijoimon  nit" 
the  iiiidille  ear.  or  as  one  of  the  i'l^cns  of  a  general  infection,  or  it  mav 
limilol  to  the  internal  car. 

Pathotog7.  'Hie  [uitliology  is  but  httle  knonii,  as  only  a  few  ni.sef 
have  Ik-cu  carefully  studiecl.  From  the  examinations  made  it  appears 
that  there  is  present  thickening  of  the  ix-riixsteuni  of  the  vestibule  fToyn- 
bee.  Moost,  displacement  and  fixation  of  tlie  foot  plate  of  tlie  stapes. 
•small-i-ell  iiifiItmIion.s  and  liyiM-rplosia  of  the  connective  tissue  Iwlwcfn 
iht-  iiieiiibraiioiis  and  lioiiy  labyrinth;  also  inhltration  of  Corti's  orKan, 
of  the  atnpullie,  and  of  (he  mrmbranous  seniirircular  canaU  I'^Inos)^ 
The  canals  and  spaces  of  llie  laliyritilh  have  also  laren  foniiil  fdliid  witlH 
new  bony  tissue.  'Hie  acoustic  nerve  may  or  may  not  lie  affected. 
Adhesive  Itunds,  hornitication,  atrophy  and  destruction  of  the  pingllontc 
cells,  and  syphilitic  endarteiitis  iliaratoux  and  Virchncr)  have  been 
repfirtrd. 

Symptoms.  'I'he  symptoms  are  those  of  labyrinthine  involvement 
ill  general,  namely,  loss  of  hearinf;  by  bone  conduction,  afkI  for  high 
tones  and  vohintarv  or  indnced  ny.<itaKmus  in  (he  caHv  acute  <tta{ic 
Ijcfore  the  vestibular  apparalns  is  destn>yed.  If  ttie  a!fii-lii>ti  i,-;  unilalemJ 
(rare),  thi-  \V«l>cr  t-xperiiiieiit  will  show  lateralization  of  hearing  to  the 
normal  sulc.  and  Itinnd  will  be  decidedly  plus  upon  the  atfectwl  sid 
The  symptoms  may  app-nr  suddenly,  with  tinni(iL-i,  deafness,  dizzii 
iiystaffmus,  and  slaKK'''''"P  K"''*  'I'hf*  nysragmiis  may  Iw  spontane<»i 
tjnrinj;  the  acute  sta^e.  whereas  in  the  latent  perioii  it  only  appea 
upon  the  ii(*e  of  the  rotation  and  ealoric  tests.  (See  Functional  Ttv 
of  the  Wstibular  Apparatus.)  The  deafness  may  become  complete  a 
p<^niiiinent,  the  tinnitus  inercnsing  at  the  same  lime.  Tlie  stagperinn  j.-ail 
ami  dizziness  may  (h.^appear  after  a  few  week-s  or  months.  r>iplnntsi 
and  pain  iit  the  ear  mjiy  Iw."  present,  the  pain  being  due  toa  |XTi<.wI 
growth  in  the  laliyrinth.' 

Objectively,  tlie  signs  of  s^-philis  of  the  internal  ear  may  l)e  wnntinf!. 
It  is  only  when  die  middle  ear.  or  Kustachian  lul»e.  and  InbjTinlh  are 
siniidtaneoiisly  irivolve<l  that  objective  si^s  are  found.  There  maj" 
then  be  the  n^ual  appearance  of  a  catarrhal  otitis  media,  or  the  charac- 
teristic swelling  of  the  mucasa  of  the  Ku.staehian  tube.  Syphilitii 
ozena  of  the  nose  and  epiphant'nx  may 'also  be  present. 

Course.  -In  most    cases    ilie  deafness  develops  gradually  for  snmr' 
wei'ks  ur  montlis.  remains  stationary,  and  tlieri,  after  a  variable  inler%'al. 
suddenly  becomes  much  worse,     ilore  rarely  the  deafness  comes  oo, 
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sinidenly.  Slight  exciting  causes  may  l>rm);  on  a  rnpicJ  inrrease  in  the 
deafness.  Concussions  on  the  head,  ttlowa,  etc..  have  l>eeti  known  to  do 
the  same  thing.  In  rare  cases  iniprnvcment  and  recovery  take  place, 
and  hciirin;;  by  Ikhk*  coiKJiu-tioii  ^raijiitilly  returns. 

Diagnosis. — The  ditft-renlial  (lia(;nosi.s  btlwcH-n  sy|)hili^,  hyperostosi-s 
of  tlie  bony  cupault'  uf  the  klnTinlh.  and  other  forms  of  Iftliyrinlhine 
disease  is  not  always  easy,  except  when  there  are  evidences  of  the  swciiid- 
ary  or  tertiary  manifestiitians  of  syphilis.  I'nfnrliinHtrly,  in  many  cases 
no  fiK-h  ohviiMLs  .sij^ns  arc  present.  FolilKcr  ohscrvcs  that  "thow  fonns 
of  severe  or  total  deafness  which  usually  <lcvo]op  in  lK)th  eani  during 
childhood  nvu-st  be  regarded  us  sy]jhilitic  affet'lioiis  of  the  labyrinth. 
Such  cases  were  formerly  supposed  to  Ik?  due  to  ."icrofula."  The  dia^'- 
nosis  of  hcrciiitiiry  syphilis  is  aifiei!  by  ilic  presenre  oF  iniddlo-car  catarrh, 
purulent  otitis  media,  adhesive  pnx'i-sses  of  the  niidtlle  ear,  and  chronic 
inlcrsritinl  keratitis  (ri|»icily  of  the  cornea). 

Prognosis.-  Recent  va.sv»  utFer  a  favondile  prognosis,  while  ohier 
ones  are  (|uile  unfavorable.  The  degret-  of  deafties-s  is  not  a  safe  guide 
in  giving  a  prognnsts,  as  totally  doaf  <'ases  have  Ix-en  known  to  nvover, 
while  others,  with  mild  <leufness,  have  remained  uninijir-ovoi.  (leneral 
dehilitatiTig  di.sea.scs  n'mler  the  prognasis  more  grave.  'J"he  hereditary 
tyiH\  willi  iipa<'ity  of  the  cornea,  is  unfavorable. 

Treatment. —  NIercurial  injections,  with  (he  inttyiial  .'idnnnistralion 
of  iodonucli*oid  or  itxlide  of  potassium .  are  indicated.  Pilocarpine 
)nje<-tir>n.s,  4  fo  12  drops  <laily,  begiiuiing  with  4  dn>ps  and  increa.si!ig 
to  12  drops,  sonietinics  inlhicnces  ihe  case  favorably  (Politzer,  Bacon, 
(tradenigo).  The  injii'lion  of  snlntimis  of  ihi*  iiMlide  of  potHssinm  into 
tile  middle  ear  througli  die  Ku^^uclliun  catheter,  as  rectjiumendttl  by 
Polity.er,  is  not  to  be  generally  favored.  The  trchtiique  of  such  a  pro- 
ceihire  gives  rise  to  the  extreme  liability  of  carrying  infection  into  the 
middle  ear.  Tndi-r  hlricl  antiseptic  precautions  and  a  knnwUiIg**  of 
the  extrcinelv  small  size  of  the  tympanic  eavily.  and  Ihe  feclnn4[ue  of  the 
whole  pr^K-eilure.  the  danger  of  infection  disappears;  and  it  is  [Mwsible, 
tliough  in  the  author's  opinion  not  probnbie.  thai  llie  injection  of  a  solu- 
tion  of  the  iodide  of  pota-ssium  will  alfwl  the  course  of  the  disi-asc  favor- 
ably. The  injection--  of  t<xioforni,  iodine  vnsogen,  uicrcnriMl  oijitments, 
i'lc..  are  more  ratlnnnl  methods  (if  Irealment.  It  should  not  l»e  forgotten, 
however,  thai  the  disease  is  essentially  a  systemic  one. 


' 


arPPURATION   AND  NEOROSM  OP   THE  LABYRINTH 


IjftbirTinlhine  suppunition  probably  im-<  iirs  in  about  1  [wr  cent,  of  the 
eases  of  iniddle-ear  sup|nn'Hlion.  ll  ha.s  nirelv  iH'en  diagnastiiiited,  lie- 
eauw  the  sulijeclive  ^tymptoins  are  not  ab.st»Iulely  cburacteristic,  and 
Itecause  the  comhtion  has  not  been  generally  understood  Iiy  olologisLs 
until  within  the  last  few  years.  Suppurative  leplomeningilis  is  a  serious 
se*)uelft  or  eomplicution  of  labyrinthine  suppuration,  ami  the  sjTnptom.s 
in  some  respects  are  ijuile  similar,  hence  it  is  cpiite  probable  that  many 
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of  the  cases  diaginistit-ated  as  Icpioiiipninptis  havo  been  lab\Timbinc 
stippitnition,   at   Icwst    in    llieir  initial   manircslaliun.     (,Shw  Surger>'  o(j 
die  Ijibvrimli  for  u  fuller  discassion.^ 


INJURIES  TO  THE  LABTRIMTH;  OONOCSSION  07  THE  LABTRINTB 

Etiology. ^Tlip  iiijiirv-  iniiy  Ik-  due  to  dirrd  or    to  imltrrri  vittlniet, 
mnn-  loriiiiiuiiW  ihf  Iuiut.    TIic  violrniT  niiiy  be  traiisinitleil  llimu^h 
tlif  lumps  of  (lir  hcjui  to  llif  iiilcriial  ear.  or  llinHijj;li  the  air  and  os-su-lea  f 
in  thf  miildlf-i'jir  iiivity.  whfii  tlu're  is  a  suddrti  nmdenitaiion  of   ibe  ™ 
Rtin(W|»hcre  b_v  a  great  explosion,  or  a  Woir  of  ihe  haii4  over  the  ear. 
Ttu*  Inmy  capsule  may  !«*  injured  whi'lr  the  nietiilimiioiis  labyrinth  is 
unllHrltu^l,  and  vicf  ivr«a.     When  a.  (is-turr  of  du'  skull  passes  ihrtHifih 
(lie  Iflbyriiilh,  it  usually  i-xlnids  tn  llir  luidfllf  ear  and  exiernni  auditory 
nieiitii^,  hejice  the  Icakjigi'  of  iHTclHii-ipiual  llnid  into  (Jic  middle  ear  _ 
from  which  it  escapes  through  the  Kustaehian  lube  or  (he  niptureil  ■ 
tnenibriiua   lyin|){iiii.     (ireiit    rio/emv    may  pnidiire  pronounced  aunil 
dislurlijinees  without  fraclurr  of  the  bone.     Tn  llu-se  cast-s  it  is  probable 
iluit  the  terminal  nervr  filauieiiis  of  ihe  labyrinth  are  irritatod,  and 
(hat  small  heiuorrhu^es  occur  in  the  labyrinth. 

Injuries  to  the  labyrnilh  from  powerful  rrnnpresjtion  of  ihe  aimttsfthirf 
by  explosions.  iKixiit^,'  the  ears,  etc.,  may  or  may  not  eause  rupture  of 
llu-  <lriini]ie«fl.  Sh<iiild  the  drunUiead  rupliirc.  however,  the  hibyrintli 
is  probably  saved  from  soiive  of  the  force  of  tlie  concussion,  as  the  oir  in 
the  middle  ear  escajH-s  thniujih  the  njpturv,  iJiiis  relieving  llie  lensioti 
which  woiiiil  othei-wi^e  expend  itself  upon  the  fool  plate  of  the  siape» 
in  (In-  oval  \vind»m'. 

Di'lfnttiniin  froiij  heavy  ordnance,  or  loud  reports  of  guas  in  shooti'tig 
galleries,  jjroducc  h  gn'at  deal  of  hiirrn  to  the  terminal  nerve  (ilanienu 
of  the  luhyrinth  by  irritation,  and  result  in  more  or  less  deafness  uikI 
tinnitus  (Sexton). 

Symptoms.  The  symptotiis  vary  «ilb  tlie  severity  »)f  tlie  coneussiori 
and  the  l«Miitioii  and  eluiraeter  of  the  lesion.  If  the  eoiieits.sion  js  power- 
ful the  individual  may  drop  to  the  f^rouiid  us  tbou^  shot,  aiwl  retiiaia 
ill  an  unconscious  condition  for  s^-verftl  hours,  after  which  conscious- 
ness rtMiirns,  and  he  finds  hiuiself  to  Ix-  erntiivly  deaf.  Or,  if  the  eon- 
eilssicin  is  light,  he  may  stagger,  but  not  fall,  aiul  lie  stupid  or  daz(^( 
for  a  .short  time,  widi  more  or  less  tiiuiitus  and  deafness.  There  iii»v 
al^ju  he  nausea  and  vomidtig,  with  uioiv  or  tes^  giddiness  and  nystagmus. 
(See  Chapter  XXXItl.l  If  the  blow  or  concussion  causes  fracturr 
throiigli  tlu-  ciM-bIca,  the  deafness  will  lie  proiiouneeii;  whereas  if  il 
passes  tliiuugh  die  semicircular  canals,  a  stafrgeriiig  gait  and  nystagmus 
will  be  the  prominent  symptimis. 

The  hearing  fur  high  (ones  is  lost  or  impaired.  Diplacusis  and  hj-per- 
esthesia  aemistica  are  sometimes  present.  The  .sensibility  of  the  sJdn 
(tf  the  auricle  and  meatus  may  be  diuiiuished. 

According  to  Politzcr.  "  a  niedicolegal  decision  as  to  the  existence  of 
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concussion  of  the  labyrinlh  chii  he  given  only  in  those  cases  in  which 
ihere  is  a  fissure  of  the  t('ru[K)ml  liono  cvlctnlinj;  to  the  cxlcTiial  meatus, 
ami  ill  which  itn  imjiirv  of  thi'  htliyrinlh  miiy  le  infcrreil,  either  fniiii 
the  dischar^jc  «if  cerrhrnspinal  tliiid  f>r  from  complete  deafness  and  the 
nliM-iuf  of  |«'rcc[>lioii  lliniii^li  the  cranial  hones."  In  llm  cjum-.s  thie  to 
compression  uf  air  im  the  exteiiial  meatus  no  (ipiniMO  can  he  given 
(Pohlzer).  It  should  Up  siiiil,  however,  that  since  tht'  fiineliniial  test,s 
of  the  ve-itltjular  appaniHis  have  been  forniuliiteii.  an  opinion  of  .some 
vuhie  is  p4vs.sihh'.    iSec  rnne-ttoniil  Tests  of  llie  V'estilinliir  ApjNtPUtiis.) 

It  may  be  of  niw]icolci,'al  impDrtance  lo  cstHblLvli  the  lit^'ree  of  ini- 
pnimient  of  hearinc.  as  ihe  patient  may  seek  redrt'vs  in  llie  courts.  If 
lie  AtK-s  NO  hir  will  soinctinie.'^  Ik-  templed  tii  imiKnify  his  itiRliton'  dis- 
altilitv.  By  the  use  of  a  series  of  tuning-forks,  wiiistlcs.  hikI  oilier  fnnc- 
tional  testa  of  heuriiij;  a  eorrec-t  diufjnosi.s  may  be  made.  It  will  also  he 
neccissary  lo  estahH.^h  as  nearly  as  pos»ible  the  condition  of  his  heariuf; 
appiinitii.s  tiefore  the  injnry.  l-ntrrflh'zation  of  tlie  sonml  in  Woher's 
C-\|M'riineiil  to  the  injnntl  car  signifies  thai  the  liLhyrinlli  is  unaireeteil, 
whereas,  Jaleralii'.nlinn  towiinl  llie  >oiind  e«r  is  stronjjly  suggestive  of 
labyrtiithine  iiivolvemcnl  in  the  injiiriti  i-ar.  'I'lic  iu-is  of  hifjli  tuiic-s 
in  the  affected  ear  a3«o  points  to  ]al>yniitliine  iliscase  or  injury.  It 
is  also  neeei*,sary  to  prove  or  disprove  the  presence  of  labyrinlliine  dis- 
ease (wfore  llie  date  of  the  injury,  'iliis  is  not  often  easy  (u  do.  The 
Ilinni?  lest  is  of  liith'  x-aliic  when  there  is  eomplete  deafness,  but  niny 
prove  ftf  some  vahie  when  there  is  only  piirtiail  deafness. 

Treatment. — iiest  in  \m\  ciHisiitntes  the  whole  of  the  treatment  in 
mtvst  cases,  wliether  there  is  simple  coneiis'^ion.  or  fracture  (hnniijh  the 
labyrinth.  I'aiii  in  the  car  may  be  ciHiti-oIled  with  Utvhes  ap|>lieii  tu  the 
mastoid  repon.  Tinnitus  of  an  aggravating  character  may  he  relieved 
by  the  admiiiistralion  of  the  bromide  of  scnla.  After  the  acute  .symp- 
toms have  subsiile<l  iodonucleoid  or  the  itKlide  of  [Mtta-ssiiim  shonid  l>v 
aihuiitisiercd  to  ha-sten  the  aksorjition  of  the  iiitiammatory  exudate. 

OCCUPATION  DEAfNESS 

For  many  years  ft  has  been  reeopnizcti  that  among  thow  who  have  U-en 
engaged  in  certain  (K-cup«tions  for  a  Umg  lime,  espe<-ially  where  eontin- 
iirtiis  or  fn-iineiitly  recurring  sounds  are  heanl,  there  is  apt  to  l>e  more  or 
]t-ss  deafness.  The  terminal  nerve  filaments  of  the  laliynntli  are  con- 
linnovi'<ly  siibjei-li-il  to  irritation,  and  undergo  a  di-gi'iicrative  change  often 
auionntiug  to  cornplele  alropliy,  and  coiiseitneni  deafness.  Occnpalion 
deafness  has  Ix"rn  obsorvetl  among  hjaeksiniths,  Itx-ksmitlis.  telephone 
oiM-rators.  boih-rinukers,  certain  niachinf-shop  workers,  woivers.  and  rail- 
mod  employees.  .Viiionn  this  class  uf  workers  il  is  probable  thnt  the 
conlimioiis  noise  lo  winch  their  ears  are  subjirtcd  canses  an  irritation 
of  the  aenusl)<-  nervous  apparnltis  of  the  laliyrindi  and  lo  the  circulatory 
ii))fNiratii.s  as  well,  which  after  a  long  time  causes  a  distnrliance  of  the 
iintriliun  of  the  parts,  and  finally  leads  to  degenerutiott,  atrophy,  and 
paralysis.    Both  ears  arc  usually  affected. 
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whereiis  if  nirliolic  jwid  is  used,  the  hlpiit-lu'il  skin  will  aid  in  arriving 
al  a  corrwt  foiirlusiuii,  A  liaiidH^t*  [>Iar(-d  over  ihc  ear  ami  sfHlwl, 
will  in  these  easea  lead  to  a  spewlv  reeoverv,  lus  Ilie  inaliiij^erer  is  unable 
to  eontiiiue  llie  caustU*  applic'atioii5.  Foreign  Uxlies  plat-^  in  the 
mmliis  to  siinulaie  deafness  uttd  oar  disoftsc  may  he  detp<'1«l  by  a  careful 
exaiuiiiulinii. 

{ii}  It  is  in  cases  in  whieh  there  are  no  olijectlve  ?.igns  of  ear  disease, 
that  the  real  flifHeiilty  of  deleetiiig  niiilinf^Tlnig  arises.  'I'he  wonld-l)e 
patient  often  studies  ilie  suhjettive  signs  of  lahyrinthitie  deafne.**  so 
well  thai,  if  he  is  csjM'cially  shrewd,  ii  is  wc'll-ruKh  inifKissihle  to  deteet 
him.  In  making  the  examination  of  this  class  of  eases  the  eye-s  of  the 
suspect  must  he  bandaged,  thus  rendcing  it  somewhat  ditHeult  for 
him  to  judge  drstamrs  Iti  testing  with  the  voice,  acounieler,  or  wiiteh. 
If  he  hears  the  instninienl  al  greatly  varying  distances  with  llie  ileaf 
ear  (tlie  other  In-iiig  tightiy  phigged)  it  is  fair  to  presinne  he  is  niatiiiger- 
ing.  If,  on  llie  oilier  hand,  during  repeated  short  testings,  he  hears  at 
atxtut  the  same  distance,  it  is  fair  to  preisiitne  that  he  is  really  deaf. 

(c)  Erhaid's  T«8t. — ^VhelJ  a  normal  ear  is  tightly  choc^l  a  haal  licking 
watfh  (the  Iiigerwil  watch)'  may  lie  hearfl  at  three  or  four  feet.  The 
patient  shnnld  have  the  siipjHiseil  deaf  ear  tightly  cl(^^ed.  and  when  the 
watch  is  within  three  or  four  feet  of  the  normal  ear,  he  slionld  W  coin- 
maniJetl  to  count  the  U'ats,  which  he  will,  of  course,  readily  do.  The 
sound  ear  .should  then  !«•  closed,  the  supposed  deaf  one  being  open,  and 
the  same  test  made  on  ihe  open  deaf  ear.  If  when  the  watch  is  within 
two  or  three  feet  of  the  ear  he  "iays  he  does  mil  hear  il,  il  is  fair  to  pn*- 
sunie  that  lie  is  sirnuhiling  the  deafnci^s,  ua  at  tliat  distance  he  would 
hear  the  wateh  with  the  closed  iiomia!  ear. 

(d)  Ohimani-Moos  Teat. — In  one-sideiJ  deafne-ss  ii  large  vibrating  e, 
fork  i>  jilteniaitly  Iiekl  at  an  ctjiial  di>(aticc  from  each  car,  until  the 
siis|)C4-ted  tnah'ngercr  makes  il  plain  (n  himself  that  he  lii-ars  the  fork 
|r>tide.s[  la-fore  the  normal  ear.  'J'he  viluating  fork  is  then  placed  on 
the  vertex,  briilge  of  the  nose,  or  nie<Hnn  line  of  the  incisor  leelh.  and 
the  [Miticnt  is  a.ske«l  in  which  eiir  he  hears  (he  fork  the  plainer.  A 
patient  with  trne  unilateral  niid(3lc-ear  <lisea-se  will,  wifhont  hesitation. 
aav  thai  he  heni-s  it  louder  on  llie  affiH-ted  side;  wherea.s  a  malingerer 
will  hesitate,  a*  he  bears  it  e«nmlly  well  on  both  sides,  or  he  may  say  he 
(|(M's  ncH  hear  ibe  fork  al  all  in  llic  snsfH-cted  car.  The  normal  car  should 
now  l»e  tigbdy  elo-^eil  and  the  vibrating  fork  again  pUit-ed  on  the  nif<lian 
line  of  the  skull,  and  the  malingerer  will  probably  .say  he  dtw-s  not  hear 
it  at  all.  or  but  faintly;  whereas  in  true  one-sided  deafne.»is  the  patient 
win  sav  he  hears  the  tone  louiler  in  the  affecleil  side.  This  onlv  applies 
to  disease,  or  sinnilateil  disease,  of  the  middle  ear.  If  disease  of  the 
laltyrinlh  is  Ix-iiig  simnlaltid.  the  pnibU-m  lw<'nmcs  more  tJiHicirlt. 

(f)  .\  common  .stethoscope,  having  one  tidx'  clased  with  a  wiHideu 
plug,  may  be  used  to  detect  sinudate*!  unilateral  deafness.  The  stetho 
•(cope  slioiili)  Im'  adjnsteil  to  the  |Kilii'nl's  e:irs,  the  open  lube  leading  to 
Uic  suspected  ear,  tlieelo^edone  tu  the  iioriiuil  ear.   The  phy.siciuii  should 
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miw  siH'iik  into  ihc  IwU  of  the  stelhast-oijc.  tiiiving  the  {uitipnt  rciniii  what 
hi-  luMi-^,     'I'hr  iiistniinfnt  Himiild   th»'ii   \n'  removc^J,   (lu-   iinmial 
li^hllv  rliiscil,  iiiiil  tlnr  Mimr  forTiiiilii  iv|K'aU'(l  In  (lie  (utieiH.    lU'  will  mi 
he  cannot  hear,  whcrea.''  he  hii*  already  reiK-ate*!  aft<T  you,  witb  llie  twir- 
ma!  car  liglitly  duseii  wilh  ihr  pltij^nij  Jirui  of  llie  stelhtkstHipe.    In  irthrr 
words,  he  heard  with  lu.<  suspeelt-d  ear  through  the  open  tube  (rf  Ibc 
stelhoscofx'  (the  one  li'iuiiiif;  to  the  tutrtrial  ear  Ih-ih^j  lijjhilv  clir^i 
Lhinkiii^.  of  <t>tirNe,  (hut  he  would  h'lid  the  extiiliiiUT  lo  iH'lieve  he  hi 
with  ihe  noriiml  enr. 

\J)  The  lisp  of  four  vxxr  spocuJH,  two  ojH-n  and  two  half  Hlled  with 
may  Ik-  u.setl  todetwl  irialiut'(-*riiij(.  'I'bejNtlieiit  should  Mt  with  ImiikI 
eye-s  faring;  the  wall.  The  two  open  specula  shcwdd  l>e  sininlrancfiu* 
introtjiieetl.  one  in  each  ear,  and  the  examiner  i)x>hiuil  the  jNiiirui 
shoidd  n-|)e»t  certain  words,  or  ntimerals,  u  VHr)ing  di.'nii.tKi^t,  tnd 
thus  asc-ertiiin  his  hearing  dislanee  with  lH>(h  ears  o|>cn.  He  sImiuW 
then  clianjie  thu  sp<Tiiia,  u.-^Jiig  tme  oi>en  and  one  closcij,  then  two  uji^n. 
then  two  closed,  and  so  on,  nutin^  the  disliinees  he  hears  with  the  van- 
iii^  eombinu(ion»  uf  the  ^peeula.  In  tJiis  way  the  puliejil  will  unwittiugl 
reveal  the  true  condition  of  his  hearinj;  npfMiratus. 

IU'f>ciited  examinations  and  the  sirikinji  <'*>n(ra<Iictions  inaile  !« 
nialin^cit-r  during  the  various  examlniitioiis  will  lejid  to  a  correct 
ntKiis  in  uost  cummj. 


PARE8ES  AND  PARALYSES 


AngioneoTotic  Paralysis  of  the  Auditory  Nerve. ~'l*his  is  prohaUr 

a  rare  afFection,  or.  at  Itrasl,  it  liu»  been  rarely  recoj.n>ized  and  dei*»Til' 
It  is  characterized  hy  a  transitory*  facial  pallor,  niiuseu,  dtyjErm-:**.  Ir 
nitu.s,  and  deafnet-s.    The  attack  lu.st.s  but  for  a  few  minutes,  and  «b( 
it  disappejir*.  the  hearing  is  perfectly  nominl.    'J'he  attacks  m.tv  (><^- 
at  fn'4|Uent  inlervalH. 

The  ti-eatmeni  consists  in  lliC  administration  of  setlutivt-s.  i(»ni>>.  Hm 
the  applieHtioii  of  galvanism  over  the  eervlcid  synijmtlictics,  whi*h  hu\c 
an  iiiliniute  lumtoiniea!  eotincvtioii  with  the  teniiinul  ner\'e  endiii(r>  ifl 
the  labyriiifh.  ^ 

Rhetunatic  Paralysis  of  the  Auditory  Nerve.— This  is  an  ofaneurp 
atiectinn  and  ditlicult  to  diaj;iio>ticate.  The  diapnowls  nni»t  larp-ly 
de|K'rtd  iijain  the  liistop,'  of  rlu-iunatisni  elsewhere  in  the  Itodv,  aiul  uj»on 
Ihe  iiivolvcineiiL  of  other  tTunial  nerves.  It  may.  however,  in  rtfr 
instances  involve  liie  auditory  ner\-e  alone.  Hing  reports  a  CA-se  limitrd 
to  the  aiiflitory  nerve  and  the  clinical  picture  wa»  as  follonTs:  (o)  Frin»le, 
a^fed  fortv-scvcn  years.  expose<3  to  a  draught.  (/»')  Complete  deafr 
and  tinnitus  in  the  rij;ht  ear,  the  left  l>einp  le-ss  affecteil.  (r)  \Vi 
lutemlized  to  tlic  left  ear.  (rf)  Inflation  of  ilie  middle  Kir  di<I  not  inc 
the  hearing  distance,  (r)  The  ea.se  ended  in  rei-overy  in  eight  days  fr 
the  internal  adiuiuistrutiun  of  the  iodide  of  potas:»iiim  tuid  the  applkft* 
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tion  of  vesicants  to  the  mastoid  TVi(\or\.  [|  ithotild  he  rcuiArkod  that  in 
lhe.se  ca,ses  there  i.s  an  atisi*ni-e  i>f  thi*  ohji-ctive  signs  of  iniddli'-tNir 
disCTiM;. 

Symptoma. — Tlit'  symjuonis  aru  lh«se  piveii  alnive.  with  the  udditinn 
of  (he  lli^^o^v  of  rheiiuiatiMii  elsewhere  jii  the  bodv.  tlie  involvenieiit  of 
the  facial  or  nther  c-ninial  nerves,  niul  the  .si^jiw  of  Inhvrinlhine  invnlvc- 
ineiil.  a.s  U'sm'IImI.  or  U>.s.s  of  Ixjne  <-onduetion.  If  the  veMlilirilar  [Miriitm 
erf  the  !Hb_\Tinih  is  atTccted,  there  will  Ik-  dizziness  or  a  slaja^'rinp  yail 
and  spditlaiKiiiis  iivsta^mils;  whrretLs  if  the  lesion  is  lindteil  to  the 
fwtlih-ar  portion  of  the  lahyniitli,  JeafiifNs  ami  tinnitus  will  be  the  eliief 
svnipionis. 
'  Hysterical  Paralysis  oi  the  Auditoiy  Nerve.— This   form  of  ear 

diM-jise  \s  usually  iinihireral,  and  is  <hara<trrized  hy  unilateral  dcafne.ss, 
with  ta<-lile  hy|«■^e^l^le.sia,  hv|M»iniiH. -eontraeled  field  of  vision,  and 
diiiiini.<ihed  lensibility  of  the  ^KiIl  on  the  atTectwl  side.  'Hie  Kuslachian 
tulte.  drumhead,  external  nieuliis,  and  aurtele  are  oeeasionally  hypes- 
thetic  on  ihe  atfeetetl  side.  \Vel>er  experiment:  tone  lateralizes  to  the 
normal  ear,  Ixtneeonduetioii  iM-ingdimiiitsliefj  on  thesiflenf  the|>arnlysi>t. 
Whispereil  .speec-h  <-an  often  be  beard  al  six  or  eiglit  fi?el,  while  the  tuning- 
fork  may  not  he  heard  at  all.  This  is  considered  by  Hammersehlag  as 
eharacterislie  vS  hystericiil  paraly.sis.  The  same  obwner  calls  allen- 
tion  to  the  fact  that  a  luiiinj(-fork  vibRitiiifr  at  its  greatest  inteiLSity  l»efore 
the  affected  ear  eeiLses  to  Im-  lieunl,  and  tlieii  after  a  few  ^et■onds  is 
heard  a^ain.  This,  lie  explains,  is  <lue  to  fatigue  of  the  auditory  nenc, 
which  after  a  few  moments*  re>t  perceives  the  .sound  again  (Politzer). 

Slight  aural  lesions  In  hysteriml  itKJividuals  may  give  rise  to  marked 
disturbance  of  hearing.  'I'iniiiliis  and  rJizziness,  liowever.  are  signs  of 
organic  labvTiiiihine  disease.  In  hysterical  tleafness  tlic  degree  of 
deafness  varies  greatly  at  different  times. 

Tre&tniAiit, — 'J'he  treatmeiil  of  hysicrical  deafneis  should  enibrao"  tlw 
n-lief  uf  any  middle  ear  dis4-u.se  found,  no  mailer  how  slight  In  eliaracler. 
as  great  improvement,  all  out  of  proportion  to  the  apparent  lesion,  often 
follows.  Tlie  nervous  and  gi-ueraj  sysiem.s  should  l»'  built  up  by  tonic 
and  sedative  reinixlies.  outdoor  life,  bathing,  etc.  The  iothauieleoid  or 
the  ifxlide  of  potash  should  be  given  in  3  to  6  grain  doses  three  times 
daily.  (Jalvanism  of  the  ear  and  sympathetic  system  of  the  iicck  may 
al-w  l>e  iLserl  to  some  advantage. 


KBOROSIS  OF  THE  AUDITORY  APPARATUS;  HTPBRKSTHESIA 


^^    1.  Hyperacnt^ness  of  Hearing.— Oxyecoia  is  a  rare  form  of  hypcr- 

estJH'slii,  and  is  i-liaraclirized  by  a  lem[Kinir\'  ability  to  hear  music,  nr 
at  least  certain  tones,  al  a  uni<-h  greater  distance  than  others  do  vith 
.       normal  hearing.    It  is  usually  cau.sed  by  alecAolic  and  tobacco  poisoning, 
and  is  especially  prone  to  occur  in  hysterical  and  neurasthunie  persons. 
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2.  Paracusis.— Famcusi 
apparatus,  (lii;  lalnriiith.  or  to  ii  di^Uirlietl  tension  o 
o.i.sh]o.s  of  the  middle  ear.     In  thiw  t'ondilioii  there 
tiition  i>f  the  piteh  of  a  to3ie.  often  amouiitiii^  to  1  or  i  tiiU-rval. 

I^aracusii  liupirx,  or  dipliicnisis,  js  a  vnriecy  of  dislurlxrd  pcrctption  of 
pilL-li,  and  is  characterixtxl  hy  the  hearing  of  iwo  tones  for  ererj-  souiici 
prxKhicxtl.  or  in  i-ertain  cases  only  for  eertain  tones.  It  Is  due  lo  cvrtiin 
imkliowii  iiiHueiiees  in  the  course  of  acute  oliti-s  media,  serous  iiiiciilip- 
ear  catarrii.  ehrotnc  siippumlivc  olitw  media,  and  hyperostosis  of  tin 
hony  capsuh'  of  the  ]al)yrinl!t. 

Paractiaia  H'iUi.tU  Is  charncterizeil  by  the  ability  to  hear  lietleriiia 
noisy  place,  as  on  a  raiUvny  train,  street  ear.  or  in  a  maeliine  shop.  If 
riiolo^v  is  slill  a  niiMiletl  (|uesiion,  altlumgh  it  is  couinionly  pn?:«etil  iii 
M-ierxwi!*  of  the  middle  ear  H[id  in  hyperortons  or  »iJoi4pfying  of  th?  Uwr 
capsule  of  the  labyrinth.  Some  hold  that  the  improved  heariiij;  in  the 
presence  of  noise  is  due  to  the  iiK-rea-sed  excitability  of  die  tfrmiiial 
ner\'e  filaiitrnts  of  the  Inliyrinlh,  while  others  hold  that  it  is  due  totlie 
itu-chuiiical  viliniLion  of  the  liniir  and  srcondarily  of  the  lertninul  omr 
Hlament:!,  which  iucwase-'*  their  aiitlitory  power.  Still  others  Btlrtiw 
the  iheor)' that  it  is  due  to  ii  shaking  and  hmsening  of  the  owsidesirf 
the  middle  ear.  The  vibration  of  (lie  cranial  bones  and  the  attfiwlinf 
siiniulatioii  of  the  riervous  ajiparatus  and  fluid  contenL-i  i^  the  lahvririlh 
anil  eerelirospinul  f([)a<'es  .seem  to  the  author  to  be  the  most  niiio'a' 
explanation.  Wc  know  from  personal  oKservarion  that  mechanical  vitiia- 
titm  applied  tn  the  spinal  column  and  the  head  improves  the  hturii^ 
in  sDiiif  <ase>.  Whelher  diis  i.s  due  to  a  stimulation  of  the  nulnlion*! 
centres,  or  to  n  stimulation  of  the  nervous  apparalus  of  the  lahvrinllt. 
is  still  an  open  que-stion.  We  know  also  from  persona!  oKservauoii  tlwt 
if  these  patients  nrv  placed  in  l)ed  and  nive  pas.sive  exercise  (ra&sssgri 
and  wlinlcsonic  fcMkl  for  a  few  weeks,  their  hearing  wilt  improve. 

'.i.  Hyperesthesia  Acoustica.— This  cumlition  is  characteriwd  bv  a 
di.sagreeable  sensation  when  nuisieal  tones  or  sounds  arc  heard.  'Hi^ 
condition  is  usually  present  in  anemic  and  hysterica]  individiiaK  *f^ 
in  those  convaiescent  from  .severe  illness.  It  may  Ix-  present  in  cfrtani 
fonn.s  of  neuroses,  as  hemiernnia  and  lri^*miiial  tienndffia.  It  U  al* 
one  of  the  maiiife-stalions  attending'  the  ad  ministration  of  quinine  »fKl 
salicylic-  Held. 

4.  Tinnitus  Aurium,  or  Subjective  Noises.— 'lliis  rs  one  of  the 

commonest  enr  symptoms,  nnd  has  been  repeatedly  referred  to  in  tlii* 
work  in  the  ileseription.s  of  inunerous  eair  disea-ses.  Its  exact  clink^ 
is  obstiire  in  spite  of  the  large  amount  of  literature  on  the  subjwi. 
Various  theories  have  \kv\i  hi]  vanced.  ex[>laining  its  cause,  the  octf  br 
Shambau^'h  Iwiiig  the  most  lucid  and  salUfactory. 

He  advances  the  iritercstinf;  and  ingenious  theorj-  that:  "In  the  first 
place,  the  charai-ter  of  tinnitus  Hurium  is  usually  that  of  an  indetiiiilf 
.sound,  like  the- wind  in  the  forest  or  the  rushing  of  water,  .sounds  madf  up 
of  ugreateomplexityof  tones  and  with  no  definite  pitch.  (Clinically,  d)e« 
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sul>jwtiv*'souinlsari.siffmni  avHriclyor  [)alboIoj;it*ul  coticlirions.  OneoF 
ihf  ln'^t  known  causes  of  liiinitu.s  is  |)re»»iire'  appliift]  to  the  coiulncling 
appiimtii.s,  no  as  to  push  the  FixU  phile  of  l\w  stii]>e.s  ititii  the  ov»l  win- 
tluiv.  This  results  ni  tinnitus  aiirium  of  the  itKk-fmile  eharactrr  descrilKtl 
aUivr.  What  a<-tualW  lakes  plaee  when  the  stapes  is  thus  fonrti  intft 
ihe  aval  wimiow  is  an  increase  in  tlie  tension  of  ihc  intmlalivrinihini* 
Hiiid.  The  re.sult  of  this  alteration  in  tension  must  U'  a  di.siurl«in*--c 
cjf  the  menil)miia  ttt-loria  (see  Anatomy  anti  Physioln^'  of  the  Lahy- 
rinth),  which  has  apparently  the  same  s|)eciHc  gravity  tLs  ihc  endolyniph 
when  tlie  latter  is  under  nurinal  pressure.  The  hairs  fram  the  hair  cells, 
as  have  Ix-eii  shown,  normally  |x:iietrate  into  the  lower  surface  of  the 
mctnhrnna  lecttina.  Any  distnrhaiiee  in  this  nieniUrimc,  however 
s!i{;hL,  would,  therefore,  alter  the  normal  relations  existing;  Letweeii  the 
Rieiiihrane  and  the  hair  cells.  It  swms  thai  such  an  alteration  from  the 
nonniil  rehilion  iH-tween  the  memliranci  lectoria  and  (he  hairs  of  the  hair 
ivlls  would  c<itr>tilule  a  slinniliilion  of  llie>e  nils.  Wlicii  the  f(M)(  plate 
of  die  sta[K'S  is  pushed  into  llie  oval  window  there  would  result  u  slight 
stimulation  of  perhaps  all  tlic  hair  cells  in  the  cochlea.  The  result 
would  He  exactly  what  we  meet  with  clinicaily,  a  tinnitus  aurium  of  an 
indefinite  eharacler.  like  the  wind  rii  the  forest  or  (he  roar  of  a  sra-slicll, 
^\^len  a  fiuilden  increase  or  deerea.'^c  in  the  Mood  pressiure  resiills  I'n 
tinnitus  aurium,  the  cause  is  the  same  a.s  when  the  sta|K'-s  is  pushed  into 
the  oval  window.  The  explanation  of  the  increase  or  decrease  of  the 
intralnhyrinthine  jiressure  is  here  <]nile  evident.  The  liiinitus  aurium 
arising  from  thea(iuiinlstraliiin  of  <Trtain  drnps  i.sal.so]ilausil)!y  expliiim-d 
in  the  same  way  us  due  to  uti  aUer;ilion  in  the  IiUmxI  supply  to  the  lahy- 
rinth  with  the  resnltiuf;  alterntion  in  the  preseiice  of  the  intralnhyrin- 
ihiiie  fluid,  'i'lic  tinniliis  lavurrinjj  in  Meniere's  ilisea-se.  where  (here  hiLS 
Ih'cu  nri  ewajM'  of  hlo^l  into  the  cochlea,  is  also  similarly  accounted  for 
by  this  e<ineeplion  uf  the  [iliysiologj^  of  tone  perception.  The  ilislurlmnces 
in  the  function  of  hearing;  arising  frc»nii  an  injur*-  |)rodiic*-d  hy  a  shrill 
wliistlc.  or  an  exphisieni  near  the  ear.  are  also  rcailily  i-xplainwl.  In  the 
lirst  place,  when  Ji  pcrnuinetil  dislurhance  in  hearing  is  thus  produeed, 
it  can  Ik-  readilv  aeeouiueil  for  liy  h  parlinl  severance  of  (he  relation 
bclweeu  the  niendjranii  leetoria  anil  hair  wll-s,  so  (hat  cIh-  liairs  fn>ni  ii 
greater  or  smaller  nunilK-r  of  these  cells  project  free  in  the  endnlyniph 
and  do  not  coiue  in  contact  with  the  meinbrana  (eetoria.  and  therefore 
cannot  receive  (he  stinnilalion  fi-oni  impulses  passing  (hrough  ihe  endo- 
lyniph.  On  (he  ci(her  hand,  when  (here  n'sulis  from  such  iiu  injury  a 
permanent  tinnitus  aurium,  tliLs  is  explained  hy  u  iwirlial,  not  t-ouiplete, 
severance  of  the  memhrana  tectoria  from  the  hair  cells  over  a  certai?!  area. 
Thi.s  alteration  of  the  relation  existing  m»rn»illy  between  the  hair  eell.s 
and  monihrana  (e<-(oria  nwiy  result,  as  wc  hnvc  re[>ea(e«Ily  jM)inle<l  out, 
in  a  slimulalioii  of  these  cells.  This  explanation  appears  all  (he  more 
raiicinal  since  the  pitch  of  the  tinnitn.s  is  often  approximately  tha(  of  (he 
whistle  which  originally  pnidnei-d  (he  injury." 
The  external  conditions   which  inlluence  tinnitus  are  those  which 
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WORD-DEATNESS  OR  SEXSORY  APHASU 

TliJH  form  of  (li>Hfrifs.s  is  fliarHcU'rizwl  !iy  Uic  ability  to  hear,  wiih  the 
loss  of  the  power  to  (Ji.'<(iri]L.nji'ili  wonl^i,  anil  is  tlion^lit  In  Iw  <\w  lo  a 
lesion  of  llif  i'ortc>x  in  u  porlimi  of  llie  initklle  ciirnDliillDii  of  the  left 
leiuponil  U»W,  or  in  tlit*  left  ^^vru>  of  llmt  lolw.  It  may  In-  "|uestloiH'd. 
however,  whetlu-r  ihe  inKJiiory  (iicoiistic^  ceiitre  is  so  rcstriclcii  in  its 
dbttribiitioii.  When  present,  it  i>  ^'eiienilly  due  to  an  ciieephaliti-s  an 
exndjite  followiiifj  a  licinorrlinnir  pachymciitnjiitis,  hrain  tuwpcle,  or  to 
an  eiiilH)]i(-  Miftcitin^  of  the  Itralli. 

Types  of  Word-deafness. — (a)  .innetir  apliaxia  Is  charaetcrii'.ed 
by  the  loss  of  ineinory  for  tbin^.  or  by  llie  applieatitiii  of  wroii^  names 
lo  objwlj*.  (ft)  Moitoptiumia  eotisisbt  hi  the  numin|;  of  iill  objeet-s  to 
whieh  the  attention  is  liin'tiei]  by  the  siime  name,  (c)  Arrnir.iir  aifrnphia 
is  die  iimbilily  to  write  wortlft  ihat  are  npokeii,  or  llie  nuines  of  sur- 
rounding  objecls,  and  (rf)  the  innblhly  to  repeat  what  is  heard  and 
umlerstiKNl.  (r)  Amusia  is  a  term  iiitriHJin-ed  by  Kiioblntieh  to  Indicate 
deafne^t  for  niiiHifal  tone.s.  It  ofcur.s  lonrc  frfi[ueiiily  than  woiil- 
deafnes.1.  ami  i.s  ])njhably  due  to  a  lesion  of  the  Hrtl  and  set-nnd  eonvohi- 
tiiwiN  of  the  left  leniponil  lobe  in  rif{bt-handed  persons.  Word-deafness 
and  tnne-deafnc*s.s  may  exist  at  the  .same  time.  In  tone-deafness  the 
amusia  varies  in  tlej;ree  from  absolute  less  of  hearing  for  musical  tones 
to  falst?  interpretations  of  tlieiu. 


DEFECTS  OF  HEARING  DUE  TO  KHTRAORANIAL  TUMORS 

Dt^ain  tumors,  esifecially  of  basilar  origin,  may  give  rise  to  dlslurl)- 
anees  of  hearing  by  pre.ssure  u]Km,  or  slretelitng  of.  the  auditory  nerve 
Bbers.  and  h\  ransing  an  useeniling  neuritis  of  thf  auditork-  ner\-e.  A 
lymph  sta-^is  at  the  origin  of  the  auditory  nerve  may  also  cause  aural 
di.sturl>unees  |<ira4{enigo').  This  eoiKlitiuii  is  .similar  to  tinil  which 
oei-iirs  in  ibe  optic  papilla  during  an  iiiert^se  of  intnuTanial  pressure. 

Symptoms.— The  .symptom.s  are  unilateral  tiiuiitu.s  anrium,  deaf- 
ne.-*^.  ru<»re  or  levs  complete,  aixl  diz'/.ine.vs.  If  lln-  tumor  involves  the 
vestibular  nerve,  iiyslagnnis  Ui  the  opposite  siijr  will  Im'  produced. 
(See  flmpter  XXXIII.)  Other  .syniptutiis  not  expressed  ihnmyli  the 
atiditor}'  apparatus  an-  a  feeling  of  tightness  in  the  head.  gliuinuTing 
or  dull  vi'^ioti.  pain  or  full  feeling  tai  the  side  of  the  head  corn'spon<ling 
to  the  location  of  the  tumor,  slow  pul'ic.  choked  disk,  and  motor  ami 
sensory  paralyses  over  the  area.s  supplied  by  Ihe  other  eraniar  nenes, 
whiili  arc  hUo  iwoally  metre  op  less  involv<-d. 

Dia^osis.  The  diagniLsis  must  \w  miule  chiefly  hy  the  dtsturl>- 
ani-es  arising  tbnaigb  llie  lesions  of  [be  other  cranial  nerves,  us  the 
ttunil  symptoms  are  not  chnrarteristic  of  this  ri>rin  iif  enr  disi'iise.  An 
early  diagnusi.s,  tlieref<irr,  cannot  often  U-  made.     Kacial  paralysis  and 
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retainwi  pcrrcption  for  the  tiininjj-forks.  watch,  ami  ai*oumeter  throujii 
llic  rniiiiui  lioiie.i,  toK^'l'i'T  with  ilixziticHs,  liniiilus.  hikI  ili-afiu^s  uiv 
sijCiiificani  sympioins.    Tin*  (ii-rfi-ptinii  of  the  Utrks.  wal(4i,  etv..  ihrntijiih 
the  (Tiiiiiiil  ijoiio  exfludv  iHl'vrinthirif  diseiiM.'.  even  of  ii  mild  trpr.    U 
Koiii*"  casi-s  the  )>tTeeplion  for  hi;;li  tone.",  often  reniniii.-  iiniifreeli'd,  aiulin 
others  il  i^  (Iniiini.sheil.    The  apv  of  the  patient  ^hcHikl  lie  lakm  intOH- 
eiMiiiI  ill  connection  with  the  t^-s^^  of  l>one  <-omhielinn  aiiH  the  hearin|ifc* 
hi^'h  tone.-*.     If  the  patient  i>  more  than  (iftv  years  olil  there  is  a  jJiysio- 
lo^'ieal  liimiiiiition  in  ihc  perception  l>y  bnne  eoiHliirtion.  u.*  v.tr\\  ua 
re.strieiion  of  the  upper  litnii  of  hearing.    {.Sec  Kuiietiutial  'Vests  uf  the 
Auditory  (Cochlear)  Apparatus.)    Hence,  in  a  ca.w  with  the  alwve  aunl 
svinploin.s.  In  whirh  there  is  ii  siLspicion  of  hrain  t\inuir.  tlie  prrsc-neeof* 
shrill  (hniinution  of  heuring  by  Uaie  cundiietion  and  the  la^^  of  hearin/ 
ftir  the  hiffluT  tones  woiilrl  not  nce<'s,sarily  k'a<l  to  the  rnn<-hisinii  ihjt 
the  hiliyrinth  \va.s  atl'ected  by  a  brain  tumor.    As  Knsl  sintet],  the  HiitJ 
dta^rno'^tic  >iuide  is  the  pareses  or  paralyses  n(  the  other  crania!  ne 
the  facial  nerve  ii.snal]y  alTonlinK  llie  most  direct  ami  eerlain  inttf 
tion.     A  slight  paresis  and  aneslliesia  of  the  skin  over  the  area  uf  i 
distribution,  when  found  in  cutijunclion  with  de)Lftu>s.s.  tinnitus,  ami 
dtzxinefi-s,  usually  points  slrungly  to  an  ear  Ji\lurbance  having  its  iirigiQ 
in  tumor  of  the  brulu. 
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KE0FLASM3   OF   THE   INTERNAL   EAR 

Newprnwihs  In  the  niternal  ear  may  l»e  primary  (rare)  or  stcorxlan 
Primary  jjmwtlis  a(  the  root  nf  the  acoustic  (auditor}")  nei^'e  have  Irth. 
reporteii,  but  nearly  all  accurately  reporlwl  cases  have  been  .'^coiMJan'. 
KpfthelBomala  and  mali^iani  rouiKl-eetl  sarenuiaia  may  ntcial  frui 
tlu-  niiiklli-  ear  to  tlie  labyrinth,  aial  destroy  llic  i-oclilea.  veslibulr, 
even  (he  whole  of  llie  petrous  portion  of  the  temporal  Imne.  NeuroHwiUll 
of  the  auditory  nerve  liave  also  been  ol»>er\ed.  ("avernoiis  angioiiuita 
of  llic  petrous  portion  of  the  temporal  bone  has  been  reporteti  by  I'olitxct, 
iirid  is  exli-euiely  rare. 

The  syiiiptoMis  van,-  with  the  kx-ation  and  slxe  of  the  growths,  and  art 
deafiie.is.   iinuitus,  diz/aness.   .staj^ering  gait,   nausea,   nysiagniiis  and 
voiiiiiinn.  loj^-lher  with  other  extraneous  symptoms  due  to  ksioiis 
the  other  cranial  nervea. 


LOOOMOTOB  ATAZU  DEAFKESS 

Oisliirliarires  of  hearing  (Knirring  in  the  course  nf  locomotor  ata^tf 
are  <hie  to  atrophy  of  the  au^lilurj-  nerve.  The  atrophy  may  atfc<t 
the  nervous  apparatus  anywhere  from  its  eorliod  tiripin  to  its  distri- 
bution in  the  liibyriiitli.  .■\c<-onlinj;  to  various  stalislicul  reports,  the 
hearing  is  att'ccted  in  tabes  dursalis  in  from  1  to  8U  per  cent,  of  the  cases 
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recorded.  The  aural  symptoms  usually  develop  gradually.  The  tin- 
nitus is  always  present  and  almost  unbearable.  The  affection  is  usually 
bilateral,  and  dizziness  is  present  in  about  G5  per  cent,  of  the  cases. 
The  author  recently  examined  a  case  in  which  there  was  deafness, 
intolerable  tinnitus,  and  dizziness.  The  bone  conduction  and  upper 
range  of  hearing  were  diminished,  but  not  more  than  the  age  of  the 
patient  (sixty-five  years)  would  account  for.  Rotating  the  head  on  its 
various  axes  with  the  eyes  closed  did  not  increase  the  dizziness  or  pro- 
duce nystagmus.  The  appearance  of  the  drumheads  was  normal.  The 
hearing  for  low,  deep-toned  tuning-forks  was  normal,  Rinn6  negative, 
and  both  ears  were  affected. 
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CHAPTER    LI 

DEAF-MITLSM 

HotxiER  Myoinii's  I'laUinite  aiid  dassical  treatise  on  deaf-mut 

opens  with  tilt*  following  parajiraph: 

Definition.— "/>«/-rHH//*m.strit'tlyspeakinfr.  si^ijnifii's  iheahnoniml 
uliii-li  is  <-lKir:icterize<J  (>y  tlic  co-i'xisleni'e  of  deafness  and  dtiiul>ii 
Vjirioiis  circiinistanccs  n(fc.s.sitatc,  however,  a  nmn-  liniitol  c^cf^rli^ill^. 
t>t>Hf-niutism   may,   tlit*n'fore,  \w  defita'tl   a.s  ii   |mlliiiliigirul  eoiidilio^ 
dependent  upon  an  anomaly  of  ihe  anditorj-  or/irans.  eilher  conjynJtiB 
or  iu'(|nlre(l.   In   early  I'hiltlhiHKl,  canslng  so  timsidrralile  a  ilimipnitimi 
of  tlte  power  i>f  lieiiriiif;  a."   lo  prevent   the  actjuiMlion  of  f*|)eefli;  or, 
shnukl  speech  have  iM-en  w^iitireii  lM?fore  (he  ownrrriK'c  of  the  !< 
of  hearing;,  it  is  pre.served  Uy  the  aid  of  Ijearing  aiuiit'.     IiHlivkhi 
exliihltiiin  llii--  pathologirjil  comlitimi  arc  described  as  fiffif'tnutex, 
when  speecii  hsi-s  Imi-ii  acipiin'*!  hy  a  spirial  system  of  iustnn-tion." 

The  forej^oing  detinltiun  will  U-  oliwtTvcd  in  the  consi<lerati<in  of 
subject. 

Hixtirrlml.  It  is  intere.stinp  to  know,  as  MyRiwl  lio'*  sliown, 
deaf-ninliMn  ha.«>  Itren  i-eferretl  In  in  jiterntnre  from  the  time  Kxoiliis 
(Fourlh  <'hapler  and  swciml  versi-)  wa.-^  written.  HenMlntus.  Illppne- 
rates,  Ari.stoth-,  I'liiiy,  <tellius  und  others  of  the  ancient  pcritKl  rrfer 
to  it;  and  in  the  Middle  .\ges,  C'lmanus,  Pedro  de  Ponce,  Andms 
].ain'enttiis.  and  Zachias. 

A  p-adiisil  ctiarme  of  opinion  as  to  the  relationship  iH-ttt-crn  hcmriit^ 
and  sfHH^^'h  liHik  pliice.     In  (he  miejenl  [teriod  the  idea  pn-valhil  ilmt 
it  was  ehie  lo  the  irmbiiity  to  use  the  lon(,nie  ( I lipjMXTates  mid  Aristotlel— 
Liiter,  Pliny  siiid.  "The  nmn  who  Is  lH)rn  withonl  the  power  of  iH-arii^H 
is  also  deprived  of  the  power  of  speech,  and  none  are  born  fleaf  wha 
are  not  aUo  dumb." 

During  llie  Middle  .\^'s  Uie  iiiHuenee  of  Aristotle '.s  wrilin)^  wb3  jfl 
potent  that  little  pro)i;ress,  lieyond  the  opinion  expnxtsed  by  him,  »"i^ 
mule,    ('uniann-s.  bW!  to  ].i7ti,  firsi  ili.-^tinctly  .staterl  tin-  tnie  rrUtJon- 
ship.  ('.  ?.,  that  deafness  is  the  principal  and  primary  caiiae  of  dwif- 
mnttsm. 

DiirinK  the  lu.st  century,  the  subject  was  placed  upon  a  scienlif 
basis,  chiefly  through  the  writings  of  Ttani.  Schmalz,  Wild.  Meuen* 
Toynliee,  v<ii]  'IVrill.scli,  .\.  Hartman.  I^nieke,  and  Mypind. 

It  is  true  that  institutional  M»irk  anil  statistical  hurrau*  have 
very  nitin'rially  in  the  evolution  of  the  .subject.    The  clasAHcul  work 
Mygind  probably  reprtweiits  the  most  advanced  and  correct  statenif 
on  the  subject  that  luis  been  given,  and  it  is  chiefly  from  his  work 
(92C) 
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the  author  gleans  the  data  for  this  rhaptor.     Direct  reference  is  also 
iiiaiU'  to  ihc  workfi  of  von  TrSlLseh  am)  ToynljfC. 
Classification. — Deaf-mutes  uifly  l)e  eUnisifiec)  aceortllng  to  the  degree 

of  iJfufiifhs  a.^: 

la)  Trttf  (huj-vi'itcx,  or  tlinsf  wlm  are  tofalEy  (It'iiF  to  speech,  and 
miiMt  dept'iid  enlireiv  cii  the  other  scii.-K's  to  HC-fjiiiri'  '\ls  u.sc. 

(h)  Semi-<lvaf-myiteii,  or  those  who  have  slight  power  of  lieunng.  or 
whn  rt*t»ini  slight  spcerh  iU'<[iiire(I  firforc  ileafiir.'is  siip(Tvrn<Ni. 

Some  cDiifiiM'  those  who,  fur  (dhiT  ii-jiHoris  than  rleafiic-ss,  haw  lost  tlic 
pouiT  of  sjx-^'ch  with  (ieaf-niijtisit),  //  xfinuitl,  tjurfftirr.  he  tH-itiinilt/ 
uii(hT«t'nni.  irUhtml  ifut-nfliim,  thiU  draf-in utitnii  rrfers  to  those  ii-fio  hai^ 
loxt  (tr  fai'trd  to  artfuirr  Jijicfr/i  on  acivuirt  of  drafiiexs. 

Another  rla.ssificntiini,  wUieh  Is  perhaps  Iietter  as  a  prartieal  working 
bosia,  is  tliut  iuiopti-il  by  .Mygiiid,  nameij" 

(o)  Congcrtital  deaf-miitism. 

(ft)  Aorpiireil  de»t'-iniili.sni. 

'ITie  first  c\asA  refers  to  (lirwe  who  are  Iwrii  with  some  defect  of  the 
orgim  of  hearing,  tthii-h.  awording  lo  tn^wleni  slalistics.  jiirhides  iiltcmi 
511  ptT  eent.  "f  all  thi.-  i-a^es.  Mygind  thinks  this  estimate  t<»o  high,  as 
many  of  tlie  so-called  eongenital  fuses  are,  in  ii[l  iirolmiiility.  <)ne  to  some 
interctirrfiil  disease  of  the  car  whieh  (U'.stroys  the  hearing  In^fore  aitieii- 
hitc  spof-^'h  is  attiiiirifl.  While  ihr  aiithnr's  oliM-rvations  have  l»ecn 
eoiiiparalivrly  hinili'd.  Ilit-y  \iu\v  iie\erthrle>.s  hccri  MifFieii'iil  (n  rcciig[ii/e 
tlie  difficulties  to  !«■  ciic-oniitercil  in  determiiung  whether  certain  ca-ses 
belong  to  the  congenita]  or  to  the  ae(|uired  elass.  The  author  is.  there- 
fore, inclined  to  iigree  with  Mygind  that  Tit)  |>er  cent,  is  tfKi  high  an 
csiiniale  to  Ik-  placed  upon  the  n'Uitive  pr(»[Mirlioii  of  eongenital  as 
cinnparrd  with  dir  a<-ijiiired  types  of  deaf-nnitisni. 

'riie  rWdf/iv  ftrnpitrt/aii  of  deaf-uiules  to  the  total  populatinii  of  the 
various  eoniilries  in  wliicli  stalisties  art'  to  hi*  founti  varies  from  ;i4 
(Holhind)  to  '24'}  (Switzerland!  [»er  II HI, IK Kt  illhal^^tanl^.  'rhe»\enige  in 
Kiiroppiiii  cnnntries  is  70,  while  in  the  I'nitfd  Slates  it  is  (i>i  per  llKl.OtH) 
iolial>ilant>. 

Etiology,  'i'lif  greHt  varintlon  in  the  relative  nnnilier  of  deaf-mutes 
in  the  diffen-nt  eounlrir.s  sri'ins  to  jioint  to  eertniii  localities  as  pre- 
disjMising  to  it.  (tiii  i/rtiff>rj>rcil  f  [''M-herirhl  formatltm--*,  as  fomid  in  the 
Alps,  were  ronni-rly  llumghl  to  Ih-  the  cause.  Iml  nmn-  careful  invesliga- 
tion*  have  shotvn  this  to  Ih*  ineorreet.  In  SHttzerlaml.  where  the  mte  is 
so  high,  il  is  dne  to  tlie  endemic  eiTtinism  so  prcvnlent  there.  Tins 
pliaM>uf  deaf-nintisni  is  not  inclnde{l  in  tlie  consideration  of  this  .subject. 

ClinmU  prohfthly  has  no  iiithieTire. 

I  'nfavorahle  mn'al  and  hijtjiemc  conditions  play  a  verk'  Important  part 
in  the  etiology  of  deaf-mnti.sm. 

II.  S-hinaltz  crnphasl/cs  this  in  his  wor1<  on  Dmf-mnthm  in  Sartmif. 
In  coiiclu'-ioii,  he  says;  "The  industrial  pojjulation,  and  espetially  that 
part  of  il  which  is  worse  ofT  from  a  pecuniart'  poini  of  view — in  fncl.  all 
who  are  in  <lariyer  of  degenerating  hoth  morally  and  phy.siciilly  on 
account  of  iasufficient  means,  or  ])overiy,  and  who,  consctjucntly,  nrc 
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iinahlp,  or  iinwillinjt,  to  take  the  necessary  care  of  their  children— all 
.stic}i  persons  exhibit  the  highest  percentage  of  deaf-mutes  auiong  tliefffl 
(lesccnrlnnt-s.  Finftlly,  we  founfl  that  when,  in  aiUHtion  to  all  ibwe^ 
unfavorable  (-oiKhtions  under  nhic-h  rhiUlreii  are  born,  they  are  broii^til 
up  by  a  family  which,  for  vnrlotis  i-enson.s,  is  pcHtaps  already  m<iTr  nt 
less  degencraled.  iiitd  have  m  umh-rgo  all  wirLs  <»f  (lisea.se.s  in  infaiwy 
witlnMit  liavjng  sufficient  power  of  resistatice,  iben  deaf-uiutism  is  an 
only  too  common  result." 

ilmtlittj  undoubtedly  influences  the  number  of  deaf-mutes.    Mypr 
vcr}'  tersely  rxpri'-sscs  the  present  status  of  our  kn^nvlcid^  on  this  pojr 
in  ihe  following  words;  "  Draf-niulisni  is  couipurativcly  fr(K|ueril  amon 
tlie  relatives  of  (he  deaf-mutes;  it  is  least  fre(|ueni  in  the  direct  ascenc 
ing  litH-  (graniiparetils,  parents);  mon>  fre<iucnl  in  the  n>ltateral  bnutchc 
(grfat-uncles,    gn-iit-auntji,    uncles.    »unts,    cousins,    parent."*'    cousin; 
and  second  cousinsi;  and  mast  fr(^]uent  by  far  among  the  brothers  ntw 
sisters  of  the  deaf-mutes.     'ITiis  is  in  exact  accordance  with  the  resull 
of  an  investigation   into  the  appearance   of  deaf-Tnulism    ainong  iKe 
relations  of  eongt^nital  deaf-iiiutPs;  from   ihis  and   many  of  the  fad 
above  mentioned,  we  are  justified  in  snpjxwing  that  the  manner  in  whit 
deiir-rnntism    ap|H>ars    in  iliirerent  generations  is  a    result    of 
t^ualities  appertaining  to  its  congenital  form." 

It  is  not  a-ssunied  that  (leaf-infiii.sm  Tptr  Hf.  is  transmiiied  by  herpditarr 
influences,  but  that  certain  anatomical  or  nervous  stales  an-  retairntl  l(^B 
sotne  extent,  and  that  these  may  result  In  deaf-mutism— that  U,  deaf^l 
mulisiu  is  inllueiiced  by  the  transmission  of  a  predisposition  (o  certain 
ear  diseases  and  to  certain  ner\-ous  di.sonlers.     These,  in  combination,^ 
tend  to  produce  the  afTeclion.  H 

Vonsauffuittf'ouH  mairiaye»  seem  to  influence  the  numlwr  of  deaf- 
mutes,  as  is  shown  in  the  folloning  table: 

i'onil'-BEVEN    MAlUtlAUKM    IIIITVVKK.V    Bl/>OU   RELATIONS    pRODUCCO 
SEVEXTY-Tirtl   DKAF-UrTEfi 

I  tniunrlnco  bntwMii  Hunt  iin<l  ti«|fli»w  i>n)(Juceil    3  ilanJ-mulM. 

A  niiuriiiicni       "  iini'lr  niiil  (iin^i;  "  II  ** 

2iS  "  '•  Hisi  miwiuii  ■"  A  " 

ID         "  "        tecDnd  couelcii  "        2D 

Statistics  prove  that  the  influence  of  consanguineous  marriages  is 
entirely  hmitcd  tu  cimgenilal  deBf-mntism. 

VnriimM  tlixrasvif  in  ixirvutu,  as  alcuholiKm,  syphilU,  general  dehilltv^ 
p[iilc|>sy,  insanity.  i'Xv.,  are  etiological  factors  in  the  production  of  doaf- 
muttsm.  The  olfsprlng  of  such  parents  do  not  receive  hi  utmi  the  vitil 
energy  iiwcssary  to  resist  the  vicissitudes  of  life  after  birth.  Thej-  arc, 
therefore,  more  liable  to  la?  injuMvl  by  infections  and  ner^-ous  disea-sofl 
ihan  the  offspring  of  healthy  parents.  It  may  be  said  in  (his  conne<^'" 
tion.  however,  (hat  ihe  pjin-rits  of  deaf-mules  are  often  remarkaWy 
healthy  and  robust  individuals. 

Ili-wiupfiilfa  and  dcaf-iimlism  are  rather  commorly  a.'t-soriatcd  among, 
the  offspring  of  marriages  producing  a  large  number  of  children. 
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Thf  drafh  rate  is  liijjher  amonp  chiMrt'Ti  in  families  in  which  there  nre 
deaf-niiites.  prolmldy  dii  tuvonut  of  thi'  slij;niarn  of  rlt-^ciirrHcy,  and 
.because  suppurative  otili:*  media  a<l<ls  to  the  mortality  nttr. 

My)^tid  cites  stulistics  to  sliow  lliat  first  hirtlin  ])riKliife  more  deaf- 
mutes  llian  either  the  fiecoiid.  ihinl.  fourth,  or  fifth.  Other  weaknesses 
are  nlsn  more  cuinniDii  iiuumt;  (hr  first  honi. 

MaU'riial  iiiif>ri:wottii  do  iu>t  app-ur  to  exert  a  iiiiirked  iiiHiieiit'C  jii  tlie 
pr»Khi(tion  of  (leiif-mijllsin. 

Immediate  Causes  of  Deaf -mutism.— 'llu*  age  at  wliit-h  most  cases 
of  deafness  wcur  in  the  ac(]iiirt<i  lyjn-  is  froiii  llie  first  to  the  (iflh  years, 
more  wcnrrinjr  in  the  _s(*i-oii(l  and  iliint  year.s.  It)  the-.  I'ni'ted  Slates  iJic 
greater  iiuiiiher  o^-cur  in  the  thini  year. 

Uraui  (!Ura.sf.t,  more  particularly  -simple  meningitis  niul  cpidrmie 
eerehrcispinal  meningitis,  air  the  chief  ciutscs  nf  the  Bi-^juin-d  (Icaf- 
Uiulism.  Fniin  32  to  2()  per  ci'iit.  of  the  Kiiropean  cases  have  U-cii 
attributed  to  epidemic  cerehrospiniil  niciiin;;ilis.  M(K).s  and  Kiiapji 
were  tlie  first  to  call  attention  to  this  disea.se  as  one  of  the  cauaes  uf 
deaf-nuitism. 

Deiifitcssinay  iHrurihiring  epidemic  cerebrospinal  ineniiipitLs  resulting 
fmiii  liiithlle-eiir  or  labvriiilhine  le.xions.  The  former  occurs  more  nftni, 
bn(  is  not  si»  pronuiinced  nnr  so  [KTinaricnt  as  lliat  due  to  the  iiiviihi-- 
meiit  of  the  labyrinlli.  L)cafne,ss  of  niiddltM-Hr  oriyiii  docs  not  so  nflcii 
prtMhu-c  deaf-mutism  on  this  aeeount.  l,ub\Tin)hine  involvement 
itsually  oenirs  uboiil  the  seet)ni!  week  of  epidemic  nietiinjfitis.  allhuiij;!! 
it  may  otvur  al  a  nuieli  later  jnTiod  ( Knapp,  Mygind),  Ttic  deafness 
occurs  suddenly,  in  contnidi.stinction  to  lliat  in  midilUM-ur  deafness, 
Pi>htniorCeni  examinations  have  shown  nnxsl  of  llieiii  to  be  due  to  intiam- 
million  4)f  (lie  inemhraiions  labyrinth.  "This  process  leads  partly  to  the 
more  or  less  complete  destruction  of  the  contents  of  (lie  labyrinlli,  and 
partlv  to  die  deposit  of  new  tissue.  ')'he  new  tissue  timy  l>e  either  fibrous, 
calcareous,  or  os.seou.s,  arui  imiy  till  the  iiornud  cavity  of  the  iabyriutli 
either  (Hjinplelely  or  partially."     (Mygind.) 

The  orijtinal  cause  of  the  discjwe  is  undtHibtislly  snitie  iriieroftrganism 
wliieli  enters  lhr()ngh  tlie  ear,  nose,  or  epiplmni'iix,  altlioiif^h  dclinile 
data  is  not  yet  at  hand  to  confirm  this  statenienl. 

The  njiiUfhrinm  is  often  disturl>ecl  in  deafness  due  U>  Itraiii  disease,  as 
pointer]  out  by  M<k)s.  This  is  due  to  the  involvemeut  of  the  send- 
cin-nlar  canals  and  other  apptinttiLs  of  the  labyrinth.  Thi»  may  endure 
for  ye-ars. 

Other  acute  infectious  discanca,  as  scarlet  fever,  na-iisles.  yphus  and 

hold  fevers,  ih'phtheria,  snmllpox,  vatviniition,  ehiekenpox,  erysi]K- 
1ns,  dysentery,  in(hi<tizii,  malwria,  whooping  coujjh,  nmmps.  enitipmi.s 
pneiinioiiia,  and  rln-iimalic  fever,  directly  or  inilire<'tly.  cause  infunlile 
deafness.  'I'lie  inllaninmlion  fii-sl  attacks  the  mucosa  of  the  Tuid<lle  ear. 
Inch  ulcerates,  the  Imiuc  beneath  iK-eonics  carious,  and  the  meninges 
and  labyrinth  are  dnis  e.\pose«I  to  infeclioii.  The  ossicles  of  the  middle 
ear.  Iteing  covered  by  the  niucinis  mcml)rarie.  undergti  tlie  same  changes. 
~i  the  de.struction  does  not  invulve  tlie  labyrinlli,  the  deafneiis  u  not 
50 
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ustially  profouiwl  eiioiijjh  to  cause  dear-mutism.  If  il  iiivulvcs  thpUby- 
rintli,  tlw  Mumc  chHtipcs  rlcscrilM-*)  undiT  ^'rchm^itiiml  iiicninjtitis  bikr 
nluce  ami  rcMiU  in  (innplcte  and  pernianeiii  <l(-afiii*Ks.  If  this  ocnna. 
before  s[)cwh  is  urcjuin-d,  ihp  clnlil  l»rcf>mrs  a  deHf-iiiuif. 

In  scaHel  fevt-r,  iiifa-sli*s,  ami  kit»in*«l  <lLscjijM-h.  the  iufctiionfntmi 
tympaiiuni   through   the   Kusiaohian  Itiltc.     The  labvrinlh  is  umu 
inviulivl  llimii^h  either  the  uval  or  rfiiiiHl  winflow^,  as  hii<«  tM-fu  j<i\tr 
ill  miiiiertius  autupMe;*  I'V  the  war  on  the  meuiUrane.     In  xnuv  n 
however,  it  appears  that  the  iiwWIe  ear  is  not  involved,  the  dniin 
hrane  Ix'iiig  norma!.     It  is  prolmLle  in  the>e  cbacs  titat  llic  it 
readied  the  laI»Tinih  t)_v  nieiasta-sU. 

SmiiUi><>;r  (liH's  not  aeetaint  fur  many  eastw  of  deaf-niiitiMn  in  iht^ 
countries  where  eouiptii-iory  vafxinalioti  is  in  vogue.  It  is  Iwirrtv  ptfl 
sible  lliat  vaeeinalioti  may  eause  deaf-nuitism. 

Cotnior   i-olleeted    the    literature   of   labyrintliine  disfaM*  nni-nl 
mumps  iip  to  lS.s4,  and  foiinil  '.iS  cases,  (I  of  ^vhiHi  were  Hfteen 
of  ii};v  or  le.>is, 

Crrlaiti  cottstiUUionai  distaaet,  more  partieularly  syijlulw, 
and  riekets.  are  oeca.sional  (nnws  of  deaf-inntihin.     Inlierited  n\-\^ 
caiijie-i  it  mon-  often  than  is  shown  by  tlie  stallHlics.  as  it  is  difficult' 
HM-iTlnin  the  data  eoneeming  this  atleetion. 

Krijfiit,  liphlninj,'-stn>ke.  sunstroke,  iiuinine  priisotiin^.  etiliLv  In  ihf 
heat),  sudrlen  immersion  in  water,  and  traumatisms  oecasionnllv  ca\m 
deaf-mutUin.  A  fuller  knowletlge  of  the  eause^  of  de-iif-mutism  -^uuU 
attiiin  aiTiunf;  phy^ieiani^,  vls  it  is  to  tlieni  the  parents  will  first  apfKid  fur 
information  and  relief.  Many  of  the  ea^rs  may,  Im*  so  ediirutcil  (l->  to 
make  them  useful  niemlK'rs  of  siK-iely  and  a  stturee  of  fff^tificilnjo 
to  tlicni'*elvts  and  to  their  parents,  if  the  needed  advice  <«•  allrcitifMi  a 
given  them  at  the  proper  time,  i.  e,,  while  their  mind^  an*  siill  in 
iiniiinn;ilivc  and  prr<-eptlve  sta^-s  of  development.     (St-e   l.ij 

Pathology.     Itiliahle  postmortem  examinations  in  K-tO  ra- 
nmtisni  are  on  record.     From   these  the  following  fiuia  arc  glear 
(Mvjjind') :  ('llie  changes  in  the  external  i*ar  and  the  aiiditnr\'  na-atm ' 
not  lie  eoiisidered.  us  tliey  could  have  but  !it(le  to  do  with  the  causiiip 
of  dejif-rnulism.)     In  the  drumheail.  |x'rf oral  ions,  caleareoiti  df 
aillicsiuns,  thickeninji,  and  entin*  alisi-nee  have  l>een  foimd. 

In  the  middle  ear  ailhcsivc  processes,  raleifif'ations,  and  ossif 
frnin  intense  iiiHanittialion  have  l>een  found.    The  oval  wimlim  U  ■ 

tijiits  (illi-d  ill  with  a  ma-ss  of  \wn\-  lissnr  ^hypero^t<»sis).  while  the  n*  

window  is  contracted  in  size.    The  nn-nihrane  of  the  mmiti  window  i? 
sometimes  thickened,  or  tliinneil.  scarrwl,  calL-areous.  or  aleenL 

Osseous  masses  in  tlie  attic  attd  other  portions  of  the  middltsear  caviiT 
have  lHH*n  fouml.  Caries  of  the  Immiv  walls  of  the  mitldle  ear  Iran 
chronic  suppumlive  inflanunation  are  sometimes  present. 

Ilic  ossicles  nn-  aiikylnseil.  lionnri  down  by  adhesions,  neemtk-  nr 
entirely  destroyed,  from  suppurative  intlanjniatory  proco^cv.  iu  ■ 
sidendile  nnmlx-r  of  caw-s.    One  w  more  of  the  fmsicles  niny  Ite  at 
and  the  others  present,  the  stapes  alone  being  absent  in  a  niunber  dI  ( 
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^Ticn  ntrophy  of  the  atsicula  audltun  Is  present,  il  Is  probably  of 
coii^eiiilut  origin. 

Ankj'losi.^  of  tlie  nssiclrs  is  very  oflcn  pre.«-iit. 

Atropiiy  iLiiil  {•(ij4fint.i  der/ciitrafiim.  of  lUv  iciisnr  tympani  and  atafxvlitjs 
niujfles  is  often  found.    The  chorda  fyin])utii  nt-rvc  js  .sotiietimts  alwent. 

The  mastoid  fnwet^s  js  Ftiiirid  to  be  Jitfcc-ted,  lis  elsewhere  desrribed 
under  Suppurative  Diseiu-^es  nf  the  Middle  Far  and  Mastoid  rroei\s.s.  It 
is  S4iinptinie.s  absent  from  arre.sied  development. 

The  Knsiachlaii  tubfs  are  sometimes  o^lst^u(•C<Hl  by  iibnms  or  osseous 
tissue,  as  a  result  of  repetileil  iiiflaniniiilions. 

The  Lsbyrinth. — 'I'he  nio.sl  frn|iieiit  patbij!(if,'ieid  eliatijp?  found  in  the 
labyrinth  is  the  deposit  of  osseous  tis.-iue  from  icin.-(tiiiiiatory  proeesses. 
This  is  sometimes  so  exleaisive  as  to  eompletely  olililerate  the  hihyriii- 
thiiie  eaiials  (Mygitid),  and  gives  rise  to  (lie  idea  that  there  is  eonjienital 
Hbs<'iiec  of  the  lubyriiith  from  a^^est('^t  deveIo|)mi'nl  (Monliiin,  Mirhel, 
Schwartze,  Moos).  Chalky  pigment  and  tibrous  deposits  are  al»u 
found. 

Alisenee  of  tlie  anilitnry  nerve  and  iabyriiith  (partial  or  eomplete)  are 
also  n-purted.  In  one  of  My^iiid's  eases  ihv  iabyrinlh  was  completely 
filled  with  txsseous  tissue,  exeept  at  eertain  portions  ^^■here  pus  was 
pre:i;enl.    It  was  due  to  a  suppurative  process  followiiij:  scarlet  fever. 

'I'he  incnibranoiis  labyrinth  may  lie  congenita  I  ly  ulwent,  as  shown  by 
Nuhn. 

'I'he  vcstibuie  (excepting  its  aqucductiis)  is  rarely  involvH.  even  in 
congenital  cases.  When  an  atfeelion  is  present,  the  ehaiif(es  are  iiitlamnia- 
tory  in  orij^in.  I'athologieul  cl)angi'.s  in  the  eontents  uf  the  membranous 
vestibule  liave  often  been  found. 

The  aqiiiTihir/uy  vf/rtihuii  may  be  distended,  in  which  ea.se  llie  eochlea 
is  also  atrected  (IbstTil  wluh-  du-  Veslibtilc  is  ni>t,  thercbv  >iij;ye--'titig 
ati  inliniale  relalion  between  the  a<tiuednt>iu-'i  and  eta-hlea  rather  lliaii 
die  vestibule.  I[ul)ermann  explains  the  ilistention  of  the  aijnuxiuetus 
vestibuli  as  Iwiuf;  due  to  pre.ssure  in  byrlriK'»i)halus.  especially  when 
Uie  iK'trous  portion  of  the  temporal  botie  i.s  rachitic. 

The  .icmirircuhr  canals  are  tpute  eoniniimly  affected. 

Symptoma.  -Ueafnesa  may  lie  partial  or  eomplete.  If  partial,  there 
may  U-  hmrituj  for  sounds,  noises,  voire,  or  speech.  One  child,  for 
example,  may  hear  n  lour!  noise  and  not  bear  speech,  r)r  riVr  rivsa;  or 
he  may  heaJ"  rhe  voice  ami  not  bt.;ir  articuhite  s)j<'eeh.  A>;ain,  lie  may 
hear  tones  of  a  cerlaiii  jiitch  anil  not  hear  those  of  atiolber  pitch. 

An  staCeil  in  the  Iwginning  of  this  <-hupler,  the  Iiest  elassificatiuii  i^ 
ffl>  true  deaf-mutes,  and  (/))  semr-deaf-mutes.  In  other  woni.s  those 
who  have  [Ktrlial  lieariiif;  and  tho.<r  mIio  have  total  absence  of  hearing;. 
It  is  often  diflientt  to  determine  this  poiru  in  yoiinj;  infanl.s,  for  obvious 
reii.son.s.  In  older  ones  it  can  be  usually  ilone  by  the  usi-  of  U-lls.  loud 
whistles.  clappiuiLf  hands,  etc.  The  child  will  blink  the  ey*'s,  or  show 
by  a  chaiiji;e  in  its  expn^ssion  that  it  lu*ars. 

A  more  accuntte  uieiln«l  uf  testing  older  deaf-nuitea  may  Iw  made 
with  tuning-forks  and  whistles.    The  heartng  should  be  tested  by  both 
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air  and  bone  <'omiiiriion.  ITrarin^'  hv  air  corHltiction  Ls  tcslM  by  holii- 
iri};  ihf  vil^ratiii);  fiirk  lu-ar  the  external  auditor)'  meatus  ami  oouof, 
lilt'  expression  of  the  child ;  \nme  eoiidiiction  is  tested  by  placinj|>  (lie 
bundle  uf  the  vjhrHtiiig  fork  on  the  iiia-stoid  or  the  vertex  of  Uie  heail. 
the  expression  of  the  child  being  meanwhile  wateheil  for  signs  that  il 
experient-'es  a  novel  seiisiitioii.  Other  instruments,  an  the  walc-h  and 
Ihe  I'olitzer  acounieter,  may  be  UM*d  if  lliere  is  eotisidenible  hearing 
pt-eseril.  'I'he  voice,  especially  the  aniciilate  vowels,  is  a  g<iod  lest  when 
spoken  elose  to  the  patient's  ears,  eare  being  exerd-sed  to  present  theai 
seeing  the  movetiients  of  the  h'ps.  If  ihey  hear  the  vowels,  consouanK 
and  wonJs  may  also  W'  niili/.(i). 

Seiiii-denf-mutes  hear  Ix-tler  at  certain  times  than  al  others,  for  the 
same  reason  lluit  thust>  with  less  prLitiuuitt-ed  middte-ejir  disease  ha^-e 
variations  in  hearing. 

The  various  reports  as  to  the  relitlive  ntimlxT  of  tlie  totally  deaf 
and  partially  deaf  in  the  varioiLs  statistical  piiblieatiorLs  are  not  reliable. 
as  diHen'nt  tests  have  bei-n  iise<l  to  detcnnine  these  facts.  '|*hcn'  are 
more  cases  of  profound  i>i*  total  deafne.ss  among  the  acfitiired  than  lite 
congenital  cases,  probably  on  account  of  the  great  s<?venty  of  postnatal 
pro<'esse.s  in  the  ear. 

A  very  significant  fact  ha.s  Ijwn  annoumx'd  by  I'rbantychitsfh,  liaineir, 
tliat  ehiUlren  wb<i  had  previoiuslv  it-acted  to  no  sound  whatever,  after 
ciTtaiii  acoustic  exercises,  were  capable  of  hearing.  This  points  to  the 
fact  that  a  .sensory  tract  is  ^Icvclop*'*!  bv  use.  Its  jiowits,  or  fiinetioas, 
may  lie  dtirniant  for  yciirs,  ami  then  lie  antnscf)  to  a<'livity  and  <(e^Tl(ip- 
ment.  I1ie  fact  diat  a  child  never  has  lieard  is  not  iietfssarily  pn»( 
that  it  never  will. 

Muiifm  may  U"  the  n-siilt  of  the  deafness,  ur  it  may  be  due  to  tlw 
same  inHncnres  whiL-h  caused  the  <lcafnoss.  'I'her*'  may  i>o  an  arr(>5tfd 
or  perverted  development  of  the  vwul  organs,  cttjncident  with  the  di*- 
tiirbe:d  development  of  the  ear;  or  aphH-^ia  may  \n-  due  to  a  i.t>ngenilA] 
or  acquired  lesion  of  the  brain.  If  the  sjH'i-eli  centres  of  ihe  l)rain  were 
injnreij  at  ilic  (inie  the  car  was  atfecle^!.  the  child  can  never  be  taught 
tn  sfM-ak  rlenrly. 

Tlie  age  at  wliich  deafness  must  tK-cur  lo  produce  mutism  is  not  to 
Im'  stale*!  arbitrarily,  as  the  capacity  lo  learii  sp<^i  varies  greatly  in 
dilfereut  children.  Harlinann  says  that  if  deafitess  occurs  before  the 
seventh  year,  mutism  is  apt  lo  follow.  The  slight  s(^»ee<'h  alreailv  ucpiired 
will  graduiilly  (lisiippear  unless  sp-cial  pains  are  taken  lo  cvdttvale  it. 

The  .ipercit  iif  tlraf-mutrs  is  peculiar,  lacking  in  proper  a(.-eTfiit nation, 
which  renders  it  nioiionauais.  The  n-spiratory  act  is  deficient,  kikI 
the  voice  feeble.  The  greater  the  deafness  the  mure  pronounced  thf 
peculiarities  of  the  speech  iH-come.  True  dcaf-nuile.s.  as  well  »s 
semi-deaf-niutes.  may  \h-  taught  articulate  sjK'tTh.  which  is  known  »* 
"artimlalion."  Dcdf-mutes  experience  great  difficulty  in  rciidmng 
"arlicidation"  when  ihey  leave  the  .st^ool-rooni  and  mingle  with  those 
who  can  s<:arccly  iindersland  ihcni.  .irtiriihtion  is  <piile  dilferent  fwm 
ordinary'  spef»'fa.  and  it  is  only  after  bearing  it  used  to  a  considerable 
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extent  that  oiio  learns  to  unilcrstiiiid  it.  This  is  one  of  the*  (ilf1i<-ul(ips 
in  the  way  of  its  more  general  use  aiiioii);  r]nif-nmte.s.  I .ip^reading  is 
learned  at  the  siiiiu'  litiie  a.s  urticuluiinii.  1)li(,  as  it  rt-nuircs  elase  atten- 
tion Hiiil  (i<M>d  siglit,  it  \s  also  otteii  abaiidtniwl  ulicn  rontavt  uitli  the 
world  ut  larfje  is  eslahliHhfd, 

(Jther  ear  symptoms,  as  tinnitus,  giddiness,  staggering  gait,  and 
otorrhea,  arc  pre-sont  in  a  certain  nnmljcr  of  deaf-mutes.  Otorrhea  is 
<]iiiii-  enninion.  es)KftMlIy  anioiiy  the  ac-i|iurf«l  <M.sew. 

Sequelse. -Alt  ini|mirtnen(  of  the  mentid  fa<-uUie,i  imiy  or  may  not 
be  present.  \Vhen  it  is  reinenilH-n'd  tluit  a  deaf-nnite  is  Imrred  from 
many  8vocation^.  it  is  ea-sy  to  uniitTstaiid  that  anilnlitm  i.s  therehy  hin- 
dered. 'Itie  teni|)t(ition  to  idleness  h:uI  dependenee  upon  rlnvse  more 
fortunate  often  stuliifie>  ihe  menial  ami  inoriil  faculties,     'llie  morbid 

f>roces.ses  ninsing  the  deafness  nuiy  also  impair  other  p^trtions  of  the 
train,  and  thus  inifwir  the  mental  fanilttes.  AlHHit  -V)  [ht  (vnt.  of  thune 
whoaredeaf-unilfs  are  notably  deficient  fii  mental  |>ouer. 

'ITie  laryngeal  museles  arc  slightly  ali-ophied  from  non-use;  otherwise 
tlie  lan-'nx  is  usually  normal. 

'V\w  httign  at  flfHf-nnile.s  seem  to  Ih"  le.ss  resistant  than  those  of  other 
ehililren,  as  shown  by  the  fnct  that  so  many  of  them  die  of  tul>erenlosiK. 
'J'his  is  still  further  shown  by  slrtlmscopie  cxn  mi  nations.  Their  breath- 
ing is  moi-e  supei-(l<-ial  luul  Less  ]-hydimieal  than  in  normal  eliildn-n. 
Tlii^  \s  alsd  true  of  children  with  ma-nial  ears  who  have  defeels  of  speech, 
such  a.s  stammering. 

Tubrrcuio.fiji.  smifuia.  s/rrility,  left-hniidedne-ss,  and  rliminntion  of 
muscular  tin-rgj-  are  commonly  found  ainiaig  deaf-mutes. 

The  auricle  U  i-an-ly  mnlffaini'il  iu  dcaf-nmles,  as  it  develo|M  ilirle- 
|M'iideiuly  "f  the  inlt-ninl  ear.  The  e.vtcriial  mt-atus  and  membrana 
tympani  .slwiw  such  changes  an  are  ita-ident  l<»  uiidille-*'ar  disea.ses  in 
genend.     The  same  is  Inieof  the  Knstaeliian  tuln-  an<l  mastoid  process. 

.\denoids  and  eiiiarrhal  affections  of  the  no>e  and  epipharynx  do  not 
seem  to  he  mure  eonmmn  amorig  ileaf-miiles  than  nllier  chiltlren.  Thai 
there  is  a  dln-ct  relation  Ix^twrrn  inficiirwis  which  t-uu-r  the  middle 
eur  ihnMigh  the  epipharynx  and  Kustachian  tula-s  there  ean  l>e  uo 
dotilit.  The  sanje  irritatioii  causes  the  adeimid  tissue  to  eidarge,  a 
fact  which  explains  the  apparent  etiological  relatiotiship  of  ademnds  to 
deaf- unit  ism. 

noiicheron  advances  the  ingt*nions  theory-  that  deaf-mutism  may  be 
caused  by  irf^pWjr,  meaning  theii'by  <leafness  by  "  pixKJueing  exhaustion 
of  the  air  in  the  midflle  eiir  as  the  result  of  the  dosing  of  the  eatarrhally 
afftvled  Knstachian  tnlH-s,  which  process,  agiiiii,  causes  overpre.s.sure  in 
tlie  inner  ear,  and  eon.se<)uentty  degeneration  of  the  terminations  of  the 
auditory  ner\es.'*    (Myjpnd.) 

'ITiere  are  other  abnonniditira  eoineideni  with  deaf-nnitism,  sueli  as 
malformation  of  the  cranium,  the  eye  i  retinitis  pigmento>a,  hemeralopia. 
"hen-blindness,"  panoplithalniia,  etc. i.  thyroid  gland,  nerves,  and  Ihhu'.s. 
'I'hey  arc  largely  liie  result  of  the  same  inHucnees  m  hieh  primarily  cause 
deaf-mulistu. 
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The  rclalioiiship  hctwwn  wliocv  and  draf-miitism  L-*  not  ihat  at 

lit  of  the  soiiie  primarv  infhinR-^' 
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atifl  I'litvi.  a.s  tliev  ure  both  the  rvsxil 
r>i-uf-iiiijtUm  doos  not  cause  idiocy. 

Insaiiitv  is  cstiinalt'tl  (AVincii)  lo  be  Foiir  limes  as  t'ominnn  ai 
deaF-nMiIe.s  a^i  in  iiulivkhmls  in  genera).     My^'nd   .slionx  thai  ihlfl 
prnl)ji))lv  due  lo  the  tsoljited    social    posilidn   and    nteiitiil    <rt-prv\l 
which  iijitiirnlly  attend  the  loss  of  wie  of  the  chief  senses. 

Diagnosis.     The  diafpiosis  is  easy  in  most  c-A.se.>;,  and   vi  Itosni  on 
f()llo\viii^'  fiifl-s: 

(a)  I>eafncss  so  prononnced  Umt  speech  ciniiot  Ik-  hcanl. 
{h)  Deafiie-ss  dati-s  from  hirth  or  iH-fon-  the  seventh  year. 
(e)  Deafness  and  fraj^uientary  speech  (seiniwleaf-niute.^). 

In  infants  it  is  difficult  to  nmke  a  iltHgnnsis,  as  the  rhiltl  docs  not] 
speak,  and  it  is  diflicnh  to  determine  if  it  heap>.     Loud  ImHIs.  cUf 
of  hiinds,  whtsUfs.  etc.,  should  !«■  used  withoiit  loilirijr  (he  child 
them,  noting  the  blinking  of  the  eyes  or  otlier  ^ipiis  diat  it  rve<»(;nixr«  i 
noises.    A  negative  result  is  not,  however,  eonchisive  of  de.'if-miiiix 
Harlnianu  ha-s  calliil  atletition  in  (he  fact  that  soine  chililn'n  do 
have  the  organ  of  lit-aring  fully  develop*-)!  at  liirth,    llic  ilcvcUipiii 
Ijeirig  coinpU'teil  at  tlie  lin*l  year  of  exlrii-iilertnc  life. 

•Simple  rnutiMti  (apha<iiu)  may  l>e  niisluken  for  deaf-inut!.>qn  at 
casual  exarninaiioii.  although  it  is  •seldom  congenital   or  ari|uit 
infancy.     Careful  examination  will  slmw  hearing  present. 

Sitnulation  of  deaf-nnitisin  itiul  liysti-rical  dcaf-tmiiism  arc  rarclys 

Prognosis.  A  few  wcll-autlu'riricaicd  cases  are  recorded  in  wli 
thir  lieaiing  whs  improved.  The  great  majority,  however,  arc 
thus  favoral>ly  affected,  'i'he  nunilu-r  of  cases  reporte*!  by  men  of  llif 
highest  stunding,  ils  l>eing  -so  much  impn>ve<i  that  they  regained  cnnogli 
hearing  lo  carry  on  conversation  with  their  fellow.'*,  wurraMl.s  tW  u* 
of  every  niean.«  within  our  power  to  allevinte  all  par  ntrection.-*.  with  tht 
ho[)e  that  those  unih-r  our  «»re  may  al.so  \tc  ihas  favombty  iriAuMw^J 
SniiK-  eases  undonbli-dly  im]in)ve  spontuni'ously.  fl 

Speech  will  generally  improve  in  pro[>ortion  lo  Uie  improvement  S^ 
heanng. 

Tr6&tm6ILt.  —The  treatment  should  be  such  us  wmild  be  given  (a 
similar  ear  nlfeelioiis  in  lho.so  who  are  not  deaf-mules.  SuppiimriTr 
di.sea.se  should  receive  special  attention,  to  prevent  it  spn'a'lin;  1" 
nelghlHJririg  organs.  Postiia.sal  ad(*no{<|s  ami  oth»-r  diM>as(Tl  pnx"es'«-i 
of  the  nose  aiul  throat  .shoulil  receive  appropriate  aitenlion  :)r4-on]ii\i;i 
the  methods  descrilied  elsewhere  in  dii»  work. 

Afrer  having  done  all  that  can  lie  done  to  imprtwe  (he  organ  i»f 
ing  and  the  general  system,  the  cliild  .should  Ite  .sent  to  some  Jn.-ititnti 
of  repiitalile  standing,  where  he  can  receive  .tnitable  training  in  lite 
actjuirenieiU  of  .spm^ch  or  other  meiuis  of  communication.  Here  he  «31 
abo  receive  instruction  in  useful  knowledge  and  niannal  training,  which 
will  fit  him  for  a  platre  in  sot-ial  and  economic  life. 

The  prevailing  methods  of  instruction  an-  known  as  (he  German  and 
French  methods.    The  first  is  proUihly  Uie  )»sl  for  u  majoriiv  nf  dtW- 
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mutes,  as  it  tpaches  thrm  articulat*-  spowh.  Thcrr  s«*m.s  to  be  no 
doubt  tliiit  lln'  iiM-  of  tht'  vtH-iil  or^;un.s  .stitnulati-s  tiic  flevelopim-iit  nf  tlio 
brain  arici  iiiolor  tract:*.  Mnkiicn  ha-*  calUxl  atlcntion  lo  this  fact. 
(Set!  IX'fpcta  of  Spi-ecb.)  Tlit*  Frt'iu-h  uu-dicxJ  twiclirw  i-oiiiiuTiuica- 
lioa  b_v  iJieaiis  of  sigIl^.  'Iliis  is  prohiibly  well  a(la]>tf«,l  to  .some  rases. 
The  (|iicstio(i  of  nu'tiiotls  shoiilij,  howeviT,  Ir-  li-fL  to  tliose  who  nrv  more 
iiilitimlHy  i-ontfmMl  to  ilf"cidt\  It  Ls  not  the  phvsician's  province  to 
train  these  iinfortuiiale  chilfjren.  His  duty  is  to  n-lirve  trie  phy.sical 
condition  as  nearly  as  poHsiblf  and  tlicii  ri'cotnnH'nd  die  pun-nt-s  to  send 
the  chil<l  to  momic  rcpiiU-iblc  institution  for  cleiif-dinlcs,  assiiring  them 
tiiut  only  in  this  way  will  he  be  Httni  I'ur  ii  useful  plaee  in  tjcx-'icty. 


LIF  KEADINQ 


Deaf-mules,  niid  persons  so  deal  as  to  understand  conversntion  with 
difficulty,  should  be  taught  lip  reading  whenever  piwisible.  It  has  long 
iK-en  known  that  persons  partially  deaf  watch  the  face  of  the  one  address- 
ing liieni,  and  by  eonibininp  what  they  imperfectly  liear  with  llie  ]iiove- 
nients  of  thr  lip.s,  llir  facial  expression,  and  the  gestures  of  the  speaker, 
they  are  enabled  tu  under-staiid  what  is  beln^  .said.  This  siigjjestnl 
the  advrwabillly  of  rcibicinifj  lip  ifadlng  to  a  .scientific  basis,  and  schools 
for  this  pnr]K>se  are  now  estaolislunl  in  nearly  all  larj^e  cities. 

The  He(|uirenieril  of  facility  in  lip  reiuliufr  nwessitalcs  the  elcsest 
application  on  the  part  of  the  student,  and  the  most  painstaking  and 
persistent  etforl  on  the  part  of  the  teai-her;  hetiee,  there  i.s  little  lir»|«'  nf 
Bueeess  ouLside  (tf  a  spwial  inslitiiliun  for  the  pur[mse.  'Hie  phy.sieian 
eaniKit  ^dve  aideipiate  atieniion  to  such  patients,  and  lie  shiaild  reeom- 
niend  tlmt  they  lie  sent  to  a  school  at  il*;  early  an  ape  a.s  pu-ssiblc,  ns 
olherwi.se  die  patient  will  In-  (freatly  handicapp*^!  in  tlie  pursuit  of  his 
business  in  Idler  life.  ,\s  then-  are  many  charlatan  schotils  fulvertisinp 
to  ^vc  such  iiLslniclion.  the  physician  sliuiild  lirst  make  dili):renl  imjiiiry 
as  to  which  are  conducted  upon  .scicntiHc  Hiiea  la-fore  making  any 
n!conimei)datioii. 

Lip  reatling  may  also  he  profitably  studied  by  adult  deaf  persons 
whose  early  education  in  this  respect  was  neglected. 


Digitized  by 


.oogle 


Digitized  oy 


Google 


mOEX  OF  ATJTH0B8 


Abels,  Hanb,  630 
Aclami,  111,  127 
Alexander,  626,   86.{,    885, 
876 

All  port,  83*1 

AjKJrews,  A.  H.,  51,   194, 

614.  730 
Arifltotlc,  ^1127 
Arnold.  44li 
Artch,  (J7,  tW,  77,  7K,  79 
Atkinson,  439 


B 

Babikski,  486,  631,  706 
hacutt,  !111 

Bull,  347,  3lS,  401),  4(13, 406 
BaHancc,     5^9,    74l>,    S:i8, 

8.J1,  N52,  SM 
Bfirany,  OSrj,  li'Jli,  ts^S,  629, 

630,  632,  6:i3,  6;i5,  6)16, 

two,  642,  &!3,  644,  K59, 

860 
Baraloux,  fll3 
Banlelebcii,  893 
Baron,  26.5 
BaumgartPti,  322 
Beard,  F.,  374 
Beek,  Kniil,  U8 
Brck,  Jfwi'ph  C,  43,   101, 

LW,  l.W,  182,  219,  220, 

312,  326,  327,  42r),  898 
BerartJ,  324 

BorctiH,  T.  Pusannirc,  607 
Bczold,  614,  r>>2 
Bickel,  32<) 
Bier,  127 
Bikeliw,  477 
Bins,  624 
Blake,  Clarence,  618.  696, 

697,  7f>IS 
Mliiri<l-.Sui.tnn,.367 
BcMTiliiiLipl,  277 
BwiifiinKhiiup,  865 
Hoiko,  33',  34 
UtwKic,  .'546 
BoBtroem,  324 
BoBworth,  r)7,  68,  70,  160, 

439,441,  551 
Boubluud,  549 


Bouche,  365 

HoeirKuct,  Kfitl,  868,  809 

Boy.v,  Jdhn  !V.,  580 

Bran^lf^Lf.  3U7 

Flmuprs,  556 

Bniwkv.  127,  ]96 

BrigKB,'483 

Brindel,  333 

Broca,  780 
i  Brown,  J.  fi.,  668 
!  Brown,  R.  H.,  95 
I  ISniwrm,  I^nnux,  306,  316, 
I      'Ml,  US.  ;ir,'2,  363,  366, 
j      368,  371,  501,  510,  543 

Bruce,  398 

Bruhl,  777 

Brunk,  Thomas  H.,  700   ' 
704 

Bruns,  368 

Bryant,  J.  D..  441 

Bryant,  W.  H    700 

Buchanan,    T.    Dryndulc, 
587 

Burnet,  651 

Burnett,  446,  660 

Burn«,  B.  V.,  546 

Buck,  318 

Buck,  A.  H.,  740 


Caldwell,  182 

Campbell,  J.  T.,  374 
I  CnnnnuH,  926 
I  Caiifield,  218,  2:J6 

Cardanus,  926 
:  Can'l,  337 
!  Carter,  88 
'  Cftiwelberry,  282,  3.'i6,  422 

C«l8UH,  653 

Cli[.r<'.it,  tWj 

Clmrelev,  266 
:  Chiari,  327,  4t>S,  498 
I  Chuuniii,  918 
■  C'hiin;h,  J.  P.,  Ml 

Clark,  C.,  545 

Clark,  J.  Payson,  545,  .146, 
547 

Coaklpy,  C.  r,.,   162,    182, 
471 

C^thh,  C.  M..  197 

C<ibh,  F.  C,  25 


Coffin,  164 

Coghill,  307 

Cohon,  R.,  535 

Cohen,  S.  Soils,  2.59,  307 

Cohn,  631 

Colbum,  J.  E.,  1S7 

CoEiiraen,  387 

CtKinor,  930 

Coolidge,     Frederick,     2.1, 
I      345 

Cooper,   Astley,    194,   2:«), 
749 

Corlin,  460 

Cor  win,  227 

Cosolini,  440 

Crisp,  446 
I  CunpM,  549 
'  Cunningham,  561,  mi,  587 

Curlw,  4t>8,  469,  525,  52S 


Dahnky,  127,  196 

iMly.  \>illiiiiii,26 

[>ii\vli:]rn,  liT-i,  376,  5."i6 

DfiivrtTjn,  y79 

de  livvkv.  Jean,  2:1 

Dehio,  307 

Delevan,  439.  546 

IX'lMliiiiplw.  746 

Drniiiie.  :'-lii7 

Dench,  K.  IJ ,  776,  781, 

803,  852 
DenkiT,  233,  "51 
Di-urf-a,  318 

di  Alntdoza,  Suan'z,  70ti 
DieuIaroy,378 
IJuchemm,  5:n 
Duel,  A.  B.,  7a5,  75ti,  757, 

813 
Dull,  813 
Dunbar,  260 
Dupuy,  6i«,  780,  781 


EuiNdKii,  512 
iOiscnIohr,  513 
hWM,  349 
[  F^ilierich,  920 
I')sinarch,  358 
KviiiiM.  5;J1 


(937) 


Digitized  oy 


Google 


Il 


l>oewv,  57 
I^ihnhrrK,  312 
I^ouis,  44li 

|y.weiibent.  0-W.  712 
Lnhpl-Hnrhon,  7S0 
Lucw,  t)15t,  t>23 

M 

MrAm-iiT.  C...  Ctl5 
Mfllridc.  2G4,  331,  38S, 

McKwiH.-,  4;12.  So'-l.  SOO 
Mi'Kvmon,  J.  F..  8(K1 
McKiTnon,  J.  K.,  la? 
Mnc!lunjil<J,  157 
MsH'iltfiinld.  Crm-illf.  3lJS 
Ahirrwcn.   7SU,    7SL,   7>s4, 

7K5,  7Sti,  "ys,  MM.  .SIO, 

817,  IW.'» 
MacKrnxio,  E.,  514 
MiioktTirir.  O.  Tluntcr,  M7 
MiickL-iizic.  John,  SI'} 
Mnr'kcnxic,  Morrcll,  412, 

.')2«,  52y,  .m:j.  M5 
Miikuen,534.  S:1S,  MO.  541. 

MiiltiCTlw,  HHt.  7411 
Muniuil iilv,  477 
Mitrtin.  47U 
M-Mx.  JSftO 
MaM-liuktT,  Ofl2 

UuKJ.fi05 

Hnwell,  (!«»:>?'  T„  4H 
M»y«-.  77,  7K.  7St.  Ijii7 

Mnvo,  308 

NU-UiK-r,  I.St.  (120 

Mi-ii.l.-I,  F..  34 

MMolinikoff.  3H4 

M(t)'<!r,  WilSiiiiii.  'Hi 

Mr>)(T.  '14« 

Michel.  44.1,  U31 

MiliiT.  -UVfi 

Millinfiii,  A.  W.,  312 

Minol.  Iilt2 

M1..1.715 

Moiocclu,  320,  327 

Moll.  4(iS 

Mtinliiia,  932 

Munii,  47^,482 

MouHntf,  81t3 

Mivw,  7tf7.  mo,  012,  917. 

020,  f»31 
Murniini,/!?.  38,50 
Morris>">-.  47S 
MiiM'ti)!,  ^1l,'t 
Mojihcr.  i>7 

M<«i.  HobL-rt  E..  4|.%JH0 
Moiini-BIrvtr.  ,1..  Ml 
Muurc,  S1,'^M7,342,  ."Ha 
Miiller.  J.,775 
MyriKid.  n..303,  020,  927, 

930.031,033 
Mylcs,  22S,  238 


INDKX  OF  jiUTllOHS 


Nagei,,  197 

.Wuniann,  87,  8S,  025, 02C, 

(M2,  044.  SfiO.  SOO,  Rfll. 

S02,  870,  873,  874,  876, 

^77 
Nt-wkirk,  343 
NourenbiTg,  S13 
Norttirup,  47.1,  4i4,  478, 

4SI.  4S8 
Niilm,  002 


O'Dn-YKn,  490.  491 

Ollit-r.  2S0 

OlniTTiln-irniT,  KI2,  813 
Orili,  3(17 
OflVr.  32l>.  .^21 
Oslnmi,  223 


PArKARR.  37.S 

Vr«p,  ]>afayptte,  539 

Fuiae.A90.8a0^801 

Parker,  3M 

Pbuhow,  8(13 

Puirt-rwin.SJyi 

Piuil  u{  .-l-Inma.  6M 

PayHt>n,  J.,  54j 

Poiiii,  .'(*)7 

Pwim  li.'  Poriw,  92fi 

PflU'-soliii.  Fi-lix.  320 

PhilltiH.  4:10 

IVrr.-.  Vonal  H.,  54.  141. 

2(10.  7r2.  781,  84« 
Piotniwuki.  3-111 
Piw-hfl.  72 
Pliny.  027 
Polil»ct.BM,ill9.  «!21.li22, 

W2,  667,  li72.  07.1,  070. 

677,  683,  est",  6tl2.  "Oli, 

711).  712,  715,  717.  71S. 

740,  741,  743,  744.  745. 

746,  74U,  752,  75-1,  7fiK. 

760,  7lil,   I  in,  776.   (i7, 

780.  781.  9*12,  0<«,  9IH. 

0O5,  ftW,  OOU.  910,  912, 

913,015.0111.  924 
r<MCV,  \V.  C,  186 
PMWi .  324 
Powcm,  6.'t5 
Priw*-UrmM),fl7.60.  8! 
Pritphiird,  I'rfMui,  900 
Protul,  513 
PviT.  610 
Pytidion.    127,    1!Hi,    2(17, 

4«I,  44)6.  412,  427,  649, 

714,  726 


(tvKKV.  341) 


Il*rH.  09 

lUugi.  307 
|{«bia»ki.  3(37 
Kcik,  l'J7 
UciiihurtI,  Hr>\ 
Kt-ininKiT,  l.~>5 
Itcndcu,  864 
Kesike.  Jnan  lie,  525 
Ki'lxiuH,  £30 
Hibbc-rt.  707 
KicltunJa,  886 
Uif-hanLi,  G«irg(!  I»,  342, 
4:i8 

KicliardH.  John.  806.  S69, 
870,  871,  874,  876,  877 
Hii'ltardaon,    Hiarlfw,  4.18 
Ki«l,  707 
RivfriBi',  6.'»3 
Hohr;r1.«ion,  308,  420 
Kw,  (V,S,  0«  70,  77 
RfHKfa,  Mt.  Julin.  781 
Rool,  A.  «.,  fi22 
K(Woiilj)kr'k ,  517 
RiMinilMTit.  546 
Roux,  474.  470 
HulM-nMlein,  302 
Riimbold,  T.  F.,  610,  617 
RumtK)ld,T.  M.,  047 


SArwT,  602,  711,712 

S:i]oiw,  .505 

Siiiilurriii.  509 

Schntik-,  207,  253, 258, 260, 

343 
St-lmus,  5.S,  50 
Sclw-ibf,  SeO,  861, 864,  870, 

879 
Pchmeiuolow .  SOI 
SchmiHi.  Morili,  2l"i4,  371, 

542,  M3.  544.  545 
Hchtni(-<;lktuii,  631 
SehiTiitlK,  U2fi,  027, 028, 929 
Sclinii*i<T,  5-t5 
SrhrtH-ttcr.   .5t)3,   M,-),   552 
Scbwultic,  5.30 
Schwiirlxp,  002,  739.  742, 

780,  781,  785,  fiflO,  931 
SfifMl,  348 
SriM-,  348 
St-rnon,    Fflix.    260,    412, 

612.  516,  517,  542,  &I4, 

Ml,  552,  553.  55.'» 
H<fiuUtr.  513 
.^-nn.  324 
Si-xtwn.  915 
^■xton.  Hunucl,  655 
ShamUiigh.  611.  754,  005 
Sll(^Jpflrll.  7S0 
Shiirl<y,307,510 
SiL4N'tuiiuim,  509,  622,  752 
Sinwn,  4tH 


Dtgiiizeooy^OOQlC 


d40 


LWDEX  OF  AUTHORS 


SkiUeren,148,267 
Sludcr,  Greenfield,  67,  69, 

74,  192,  428,  429,  431 
Smith,   Harmon,  545,  546 
Solis-Cohen,  J.,  506 
Sondennann,  127,  196 
Spencer,  772 
Stacke,  827,  831 
Stahl,  661 
Steele,  J.  S.,  287 
Stein,  O.  J.,  19,   260,   261, 

277,  315,  553 
Stirling,  381,619 
Stoerk,  672 
StOhr,  379,  380 
Straesmtuin,  377 
Stubba,  341 
Stucky,  115,164,351,447, 

561,567,749,781 
Suker,  G.  F.,  187,  663,  748 
Swain,  H.  L.,  259,  348,  547 
Sydaeker,  777 


Talbot,  Eugene  S.,  57,  58, . 

59,662 
Teny,  W.  J.,  554  j 

Theisen,  F.,  445,  446 
Theobald,  770  , 

Thompson,  263,  264,  343 
Thomer,  Max,  304 
TiUey,  230 
Tompkins,  446 
Toynbee,  742, 912,  926,  027 
Trautraann,  893 
Trendelenburg,  57,  SS 
Trousseau,  488 
Tiirek,  312 

Turner,  192,  331,  333,  336   : 
Tumer,I^Kiui,  1(M,.'>45.739 


1:ffenorde,  148,  267,  860 
Urbantscbitflch,   631,   656, 
705,932 


Vail,  145,  228 

Valsalva,  689,  710^  717 

Vemeuil,  349 

VieuBsens,  155 

Villar,  368 

Virchner,  913 

Virehow,  440,  502,  552, 862 

Voltolioi,  667, 907, 908, 909 

von  Babes,  379 

von  Bergman,  553 

von  Esmarch,  274 

von  Langenbeck,  274,  275, 

442 
von  Slack,  878 
von    TrOltach,    665,    656, 

685,  742,  775,  926,  927 


W 

Wade,  374 

Wale,  608 

Wales,  204 

Walsh,  472 

Walsham,  300,  379 

Watson,  67,  68,  69,  73,  266, 

556 
Waxam,  F.  E.,  490,  491 
Weber,  919 
Weiss,  766 
Welcker,  57,  59 
WerckmeiHter,  ri");"; 


West,  John  M.,  425 

Whalan,  610 

White,  655 

Whiting,    781,    814,    823, 

824,  826,  827, 884,  887 
Wild,  926 
Wilde,  784,  822 
Williams,  Watson,  20,  265, 

266,  378,  467 
Williston,  652 
Wilson,  412,  5^),  594 
Wines,  935 

Wingrave,  Wyatt,  797 
Woakea,  115,  447 
Wolf,  Oscar,  617,  618 
Wood,  164 
Wood,  C.  A.,  187 
Wood,  G.  B.,  406,  408 
Woodruff,  257 
Wredcn,  660 
Wright,  Jonathan,  44,  127, 

379,  383,  384,  389,  394, 

542,  544,  545,  813 


YANKAtTKR,       SiDKET,       90, 

731,  740,  747,  750 
Yersin,  474 


Zacf-al,  601,  653,  719.  768, 

926 
Zeim,  164 
Ziemssen,  365,  551 
Zuckerkandl.  57.  103,  349 
Zwaordemaker,  61!) 


Digitized  oy 


Google 


GENEEAL  INDEX 


ABiiVKsa  of  brain,  806 
surgery  of,  879 
extradural,  802 
intradural,  804 
of  larynx,  461 

peritonBillar,  402.    See  also  Periton- 
sillitis, 
retropharyngeal,  357 
subperiosteal  mastoid,  784 
Acoumeter,  Poiitzer's,  618,  619 

test  for  hearing,  618,  619 
Actinomycottis  of  nose,  323 
ctiol(«iy  of,  323 
pathology  of,  324 
of  pharynx,  324 

diognoais  of,  325 

from  carcinonm.  326 
from  sarcoma,  325 
from  syphilis,  326 
from    tuberculous    disease, 
326 
elePtrolysis  in,  326 
itHlonueleoid  in,  326 
|M)tji.s.siiun  iodidp  in,  326 
syiiiptnmB  of,  324 
treatment  of,  326 
of  tonsils,  324 
Adductor  spasm  of  larynx,  507.    iia:  also 

IjaryngiKmuts  stridulus. 
Adcnectomy,  anentheMu  in.  338 

Richards'  method  of,  .'142 
Adenoids,  331 

aprosexia  in,  335 
auditory  apparatus  and,  344 
aural  complications  in,  33G 
blood  in,  345 
ixincsand,  345 

chronic  suppurative  otitis  mc-diaund, 
771 
moist  euturrliut  olilis  media  and, 
739 
club  foot  and,  345 
doaf-mulism  and,  331,  933,  934 
diFFawd  hvjiertrophic  laryngitis  and, 

463,  40.5 
diagnosis  of,  336 

from     granulomata,     syphilitic, 
337 
tiihercuious,  337 
from  tumors,  librnus,  336 
malignant,  337 


Adenoids,  epipharyngeal  catarrh  in,  335 
innammation  and,  343 
in  epipharynx,  335 
epitnelium  in,  332 
etiology  of,  331 
Eustachian  tubes  and,  344 
"face,"  337,  343 
fibrous  tissues  in,  333 
forceps,  Brandegee's,  337,  339 
"Gothic"  arch  and,  343 
hard  palate  and,  343 
hearing    in,    defective,    335,    648, 

649 
heredity  and,  331 
lymphoid  tissues  in,  333 
membrana  tympani  in,  344 
mentality  in,  335 
mouth  breathing  in,  335 
nasal  inflammation  and,  115 
operations  for,  Bnllenger's,  337 

Boeckmann-i^tubos'  curette  in, 

339 
Brandegee's  adenoid  forceiw  in, 

337,  3;i9. 
FerguBon-Pynchon's    mouthgtig 
I  in,  338 

Meyer's  ring  curettein,  337, 342 
pharjngeal  scissors  in,  345 
I  position  of  patient  in,  338,  340 

Pynchon-Golding-Bird's  curette 
\  in,  342 

Quintan's  forceiw  in,  342 
Rhutz's  adenotomc  in,  342 
Stubbs',  341 
otitis  media  and,  336 
]  patholc^^y  of,  331 

I  pharyngeal,  331 

"pigeon  chest"  and,  345 
prognosis  of,  337 
respiration  in,  334,  343,  344 
sequela;  of,  343 
singing  voice  and  .524 
speech  in,  defective,  335,  537 
suppurative  otitis  media  and,  344 
symptoms  of,  334, 335 
teeth  and,  343 
I  Thomwaldt's  disease  in,  345 

treatment  of,  337 
tubal  catarrh  and,  700,  701 
I  vegetations,  331 

I  Adenoma  of  nose,  276  _ 
Adenopathy,  diphtheria  and,  4Ki 
Adhesive  processes  in  middle  ear,  740 
(941) 


Digitized  oy 


Google 


942 


OBSEIiAL  IXDRX 


Aiiituti   ml  nntrum,  obntructifm  of,   781, 
790,701 
Tclalioaa  of,  607 

io  fiiciHl  nt^vc,  832 
Ailrcnaliii  in  c-piriluxU,  2-S3 
Aflor-ny.-'ia«miii«,  630.  638.  fl^U,  641 

AKR''i'>'>"ti""    thcKln    fur    n^niovAl    of 

forfiRn  br>ilii:*!t  m  ear,  053,  &3'l 
A|cra|ihi>i,  nntikom^'.  V23 
Air     pn^iisiin',     ncgalJvv,     Lrrjitincnt     tif 

sinuitis  by.  IftS 
Aktao«i«  uf  u))ar<i-nx.  3(Wl 
AIb  dua,  eoUapsb  of,  800 

i'tioloK\-  of,  300 

upi'mtinii  for.  ]^rk*»,  301 

W'u.tAiijinr't.  am 

eymptomHuf,  SW 
tn.'sumnit  of,  300 
Allwmmiiria  in  HiplnUiTiii,  480,  483 
.liplithcTiti  .-Lntitoxin  kik),  4ST 
hpmorrhaRJtt  larj-ngitia  nnd,  470 
Alcohol.  51 

rtilTusoJ  liYiHTtrophir  larvnoitin  aiid, 

40:i,4t!3 
liym-rarutforsa  of  ]]«iriim  luiii,  919 
in  liyiMTRniiJt  of  lubyriiilli.  002 
iiijectioiw  fur  hvncnwtlir't i«  rhinititi, 

2eii 

nvHtAKniti-'*  from,  039 
tiimitiiH  Burium  and,  736,  743 
ItciiIiiH'nt    of    cliniiii*-    BUppuratix'e 
('litis  iiiwliii,  77'i,  792 
of  diphllifhn,  4fil5 
xiwtibular  iiyBtaKmup  an<i,  033 
Alcoholwrn,  an4-niiHrl4>r<iciH  o^f  Sahyrinlli 
iinH,  907 
tteiif-niutiwn  anil.  fl2S 
Aliiiii*nlary  ciinal  in  cliphthpriiv,  -17S 

Allen 'k  iiasiil  j-imtuI 07 

AtliMirt's*  boiitM'ruKliiiiK  fwrrops,  8.W 
(liviilrtiim  forrcpit,  839 
m!i]l«'l.S2fi 
nuuilMid  n'lnictor, SSft 
Alvfoliir  rtpcmlion  upon  maxilkry  sinus, 
230 
proftoss,  liivtiKc  of  mnxillory  einus 
through.  104 
Atni'riiiaji  cnt-thotl  of  inflfttion  of  lytnpanic 

rnx'ity,  7lfl 
iVnijKwii'  iiKntphifi,  923 

u|)hiu<in,  9J3 
AmiisiB.  H'i)  ■_     •     i_  * 

Amyl  nilrili',  hypcrctniiiof  labynnlh  from, 

.\iiiwtonio8i3  nf  faciiU  n«rve  with  hypo- 
filoesiil  utrrvc.  S',17-5)01 
nf    iiypuKlossjil     m-rve    wilh  faoial 
m-rvtr,  S'j;-H()l 
ATnlrcws'  canouifi,  lit!) 
Aiiffltiift  of  lahyriiUh,  902 

none  Hint,  28 
Antt<thft<iu  iu.  lulenectomy,  33S 

hrmniilo  of  ethvl,  i"   tonsillotomy. 

43a 
focaini--,    in     imlircft    liuyngosropy, 
M7 


Anestlifstia,    eocene,     in    op^raLiinui 
lonsils,  415,  41S.  427 
for  dintt  InrkTiROHcopy.  flS5 
nitn>ii!<  oxtiic.  in   roitMlloKniiy,   ' 
of  t>h»rviij[,  302 
rwtftl.  Mir  liir>-tigofii«Kiirr,  Sfil 
in    HulMiiumitM    resection    of    ium 

M>ptutii.  82 
In  tiinidllf'riomy,  415 
for  trsf>i(ii>citpy,  .iril 
fur  upiKT  tnii'fat.-vbrum'liUKUjpy, 
Anrt<lln'liL'  li-pro!*>-.  321 
Ain-iiry»in    of    arch    <rf    nortii,    Luytigral'i 
panlysin  atul,  515,  51S 
(lillf;na^~1n  of,   from   rctrophai^'ngral 

alwfewi,  3.'J7 
luO'tigi'al  pumlysis  aod,  520 
of    siihrlavion,    lar)-ng«il 
ami.  .'ilS.  519 
Aiirun'&inal  cougli  tu  luPr'ngnU  poralyw^'' 

.nir' 

Antpna  in  diphtbma.  4S0 
iliiclotiidt-a  unicriur.  -t4.'» 
lacunaris  of  phar\ik(£oal   luiuji, 
Urviigic.  (litiKucwia  of,  frvm  chr 

fiin-ngiliH.  472 
pflriidomfnibmnous,  3ns 
Viuf.-til's,  39H 

diafcnoeie  of,  390 
ciioloEy  of,  3US 
pallioK)^-  of,  3'IS 
PIukhoeIs  of.  399 
KymptomM  of,  31t9 
ireajmcnt  of.  3f>9 
Angioma  nf  aunVle,  fUW 
t!iaK»o!>iH  of.  til'>7 

from  otliematoiiia,  M7 
pItvTin)lj-fnfl  for,  e67 
ra<iiH-lin  *i.  caul  cry  for,  fili7 
Ryniptoiiie  of,  WO 
liTulmt-iit  of,  667 
of  row.  27tl 

)ta.l\Tiiio<:ftatcTj-  for,  27.' 
i<)inptom!<  of,  27(i 
Irralmfiit  of,  27fi 
of  pharynx,  371 

rkf'irolyi%iH  in,  371 
fM-atmrnt  of,  371 
uf  toii«il.  43y 

i!lpptn>h*fjia  in.  430 
Ao)ponour(it ir  |iaral\'aix of  auiiliUir>'  niT\t>, ' 

91 S 
Ankylona  uf  OHdes  in  adhr«^-^  pro- 
rrsscti  of  loiitdh-  mr,  744,  745  , 
in  fU-uf-niulifrni,  Ml 
lirff^tivp  liPtvrinf;  from,  ft46 
inlM-nrutouA,  of  ar^lcnoid  rariiluot. 

rm 

.\nmiliui  U-nipaniciw,  608 

n-lnljon  of,  to  farlul  nvrvr, 
AnwtiuM.  251 

obKiruiriicm  of  olfairtory  fianiv  and,. 

in  immilu,  ISrt 
Antrum  cHisHs,  Corftin'a.  227 

of  lli^morc.     Km  Biomt,  maxilUryJ 
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Antrum  raw,  Vail's,  220 
Aphatda.  amaceir,  023 

acnaory,  922 
Apfaooia  in  acute  uuLturliul   luryiLuiliH, 
447,  «l 
in  lii.Q'n||;c3d  <lir>lilh'-nH,  4K] 
paiul>'iii0,  £l'l,  517.  JjID 
in  mnnbnuioait  InrvTigitia,  ATM 
ill  |i:i|ii1l4>nm  of  larynx,  &45 
i<piu!(jeii,  tA)7 

in  liibrrrii!<K:is  of  l«rj-nx,  3(K) 
ApO[>I<-x)',  IsrvnBi-Hl,  5IH) 
etioluK,v  uf,  *iIO 
TiiMinu^lhfiiia  and,  olO 
dvniploMis  of,  5IU 
Ircutmfnt  of.  filO 
Apro(«raa  in  ftclrnnith,  [HH 

tk'ffcta  of  spverh  and,  .W(l,  537 
in  GbrunuL  of  pliar>'ns,  3fl.S 
ArfUircltictiis  vrslihiili  in  <(raf-milliatu,  032 
Aquiliiip  or  buni|J  no»te,  20:] 
Arrh,  Goiliir,  J)7 
Arncnic  pn»io  for  lupus,  3f)U.  :i04 
ArtvnoBrloroMd.  «|)iMAXiei  and,  2S3 

cf  laliyrinili,  007 
Arthritis,  taum-hnl  InrynKitLs  and,  448 
Aniculuiion  in  dctif-niin iMti,  932 
An'lfnnifi  ranilugw,  tuborcuIoiiH  ankv- 

iVwis  of.  HK 
"  Awwidinn  croup, "  -182 
AHrii-MayprV  opcrarion  fnr  devialion  of 

iia*d  sfplum,  77,  "S,  79 
Afich's  fti-ptiiiii  forceps,  78 
A«iprTgillii:^  nijtcr,  lisl) 
A^phyxijt  in  c>il<-nii4  of  lurynx,  460 
in  larynin*!)!  <li|>lilfii'ra,  4!^1 
ill  oiHTut  ions  for  liinnei^uLt'iLrciiimiiu, 

Axlhiiic'pia  in  disciu-i-  of  HiniiMv,  205 

due  Id  i!itMn£<'tiiMi1   of  mirltllc  tur- 
biniiU'l  lioiK-,  y5 
Afflliiiiu,    niill<'r'<t,    A'yA,    507.      See   uJmi 
Ijiryiigi''tini.s  ittrinlulus. 
of  iiiUKil  orifciii,  litl.'i 
in   ohatnietivu   deviations   of   nasal 

scpluni,  li.'i 
nti-hiticum,  607.     Ste  vAea   Laryn- 

(nnniiM  nr  rid  II  Ida. 
ibyinic,  .107.    A'm  aI«o  I^ryugismui- 
»tridulu». 
Ataxia,    loromotor,    larvngml    paralvsis 

and.  ."lUI 
Atiiutn  of  ear,  outer  wall  of,  tfinovnl  of. 
in  radtcji]  tnasluiil  opcmiion, 
KSfl 
puppumtion  n\,  7!KJ 
Alrnphir  Inrj-nEitifi,  4fllt 

rhinitis,  l."t4 
Attic  of  far.  t  irirs  of,  7S7 

dinwonsof.  tWXi,  fllO 

fxtcrnul.  ticuti"  inHaumuition  of, 

7:i1,  7;i4 
oilier   Willi   of,   n'moval   of,    In 
nidic'iil  niaHliiid  operation,  8JU 
Buppiimlion  of,  605,  604,  702, 


Atljn  of  nose,  2A2 
Anridc*,  an^oma  of,  f>(iB 
ctiondntin  of,  JJ09 

KVAl^  of.  OlW 

nWi)infi(i!<  of,  072 

cinitK'lioiim  of,  06S 

liDnimu  of,  007 

hcqjrT*  iif,  071 

rontfrr  of,  <J73 

1nnon!4  of,  (lrfwti\'(?  hwiring  f n>ni,  64fi 

nialforinationit  of,  fifil 

rieo]ila.iin9  of,  004 

iinduliir  cnliirgfrncnti  on,  H68 

pfrirhmwJrifis  n[,  oUH,  OTCl 

naAijma  of,  0*38 
Auropluinfl  in  hyni'riwlosis  of  bony  cap- 
sule of  laliyrinili,  75.T 
.\u(K:ulULtion,  aund,  72S 

of  tynnpanio  cavity,  712,  713,  718 
"AUJwatK,"  3J9.    iSte,  f^proay 
AutopUony,  705 

in    rhronic    moist    ra(jirrlial    oUlia 
niiilia,  7:iri 


ISacii.i.i  in  iip|K>r  nwpimtory  twct,  113 
Bncillitfllrimr,  3i(l 
niatlfi,  .S2I 
pyocyjuieiiH  in   iiiciiibnuiuuit  laryn- 

KiliK,  Mtf\ 
of  rhinowrlcrtHiia,  28') 
liatrtcnTiiijt,  thruniboi!iH  of  latiTii]  einuji 

and,  M2,  SI3 
BKrt<Tioli>Kifal  dipELthcriu,  47S 
Halluiiri'  Ifap  niitllKHl  in  nuUml  nia^Coitl 
opcmlion,  JCOS,  (S.Vi 
inoi.tiiiti  in  niiJii.'al  uiuxloid  oppnitlon, 
839,  R11 
RnllenRpr-roMtiT  floptwtn  spcculurTi,  117 
nMlli![iK<*T')t  <-(irn[»|i-li-  npi*r:»linii  w\  tonsil 
wit  li  ritflu-utigle  knife  and  it-ruMtiir, 
415 
rurcl  U'.  2-M 
cUinioiil  ktiivctf,  244 
ma«t«id  poriofttral  plm-aiof,  824 
modifiailiini  of  nulical  itiastoiil  ofNrm- 

tion,  S'lQ 
mucosfi  htiifn.  Oft 

nwivi'l  knifr,  105 
niuuil  ncptuin  clump,  291 
opcmlirKi  for  iidi>noidrt.  337 

for    oiitipli'li"    PxeiiUTdtinti     of 
dliinoidul    ixrllH   and    iniddlv 
turbinitl,  212 
ti|>ori  (■(liiii'iiidiil  KiniiMV,  23!^.  242 
for  libmtiiaia  of  pdarynx.  ;i7i) 
inlninriMil,  fnr  iu|iiiliiii^(ir  hump 
riiiw,  2!H 
ii[»in  friinttil  mum^,  207 
for  JonR  nr  ilrfMipinn  no;*,  20.1 
for  pi-rilonHillih!!,  40.^ 
for  removal  of  ctliiikOtdiU  cells, 

2:(9 
ii]Ktn  Hplii>iiMid>d  niiiuHi-M.  240 
on  ujiimIh  witli  HciUiH'I,  421 
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HaiUmgfT'st     opcraiion     for    iwistcd    or 
frooked  iii<w.  '^0,  29),  2fll 
iBvene  chtHcl._2n.') 
right-anglr  knUc.  415 
septwn  gotiRc,  'M 
swivel  cnrtituKc  ktiifr,  06 

turbinotome.  146 
toiuiil  ivrasffur.  4IU 
forcfpd,  416 
knife,  422 
syrinKr,  438 
Mirbin:il  kuivcs,  240 
turbinotome.  l.SO.  I.'i2 
vulRf'lltim  forL'ppw,  41(1 
IWiP-AUpcirt  jfiiiuc  piirkiT.  7Ti 
Itarany's  fixation  appanliu  in  vcsttbular 

nvaiaffaiM,  035 
Bwk'b    (lounlo    oelcoplaalic    upcrulion 
upon  fronlAl  siDi)5,  219 
mercicry  niHHmgiC.  48 
luuallin  t^yriogi!,  207 
Ueeknuknn'a  serrated  aeittioni,  145 
Beck-WpBl    mplliod    of    «iiiiclflation    of 

lututilH,  424,  425 
Rellocci'a  postnaxil  tampon  cunt)iit»,  145 
lifniioin,  com[)Ouu(I  linciiirr  of,  in  Irrut- 
ment.    of   cbroniv    ituppunitivc    oUUa 
media,  71U 
Betold-Kilfhiwnn  tuninx  f«wkn,  615,  fi2fl 
Ik-xoUt'K  iriiL'^tuiditif,  t^5,  857.  858 
Bier's  liyperemif  treitlmpnt.,  127 
iliHinitirms  ffir,  ]2fi 

iti  miu«luidiliB.  782,  783 
tor)iitif|iie  of    128 
Binit'fl  t(st  for  lii>aniiK.  <tS4 
Binnnfniit  meih^HJ  of  Eueiaehiiui  iwtb- 

eleriwitinn,  711.  712 
liiruiiuRhuiii  domiI  iluuehr,  ^2 
Bishop  s  m-phinu.  229 
BtHmiilli,  subnitratc  of,  POwriiT.  5l> 
Black  <liuhihDria.2St.4Sl 
BlciiiinrrVa,  Sirjcrk'B,  284.  4(ifl 
Blood    eount    in    ttLrombo.-«i«   of    lateral 
»mis,  813 
cultimw    ill    thruinbiHUA    uf    liili-ral 

iriniin.  KI2 
dpitliiiK  of,  470 
BtR'ckriiiiiiii-^lubb!''  riircfle.  SSO 
Boelchcr's  tonsil  ht'iiKWtiil,  4"2it 
Bon«  lUJUTOw  in  diplillifrin.  47s 
Bonv  «u|Miilc  of  lulivriitili,  liy|MTUKl.oiti« 
of,  751 
livr>n-])lM.-<iji  (if,  Tf)! 
Bork-  iicid  lumber  in  rrvaimcnt  of  dirotiie 

wippiirativff  otiti:*  nitiiiit,  7'Xi 
Bimu'url.h'H    <t(H*nitiiiii    for    dfviHtii.iii    iif 
nnwil  sif]»tiiiii,  70,  71,  72 

tiilW.  71 

Boimi*^    '"  •  olmtniftiijn    of    Kiinluchian 

tube.  705,  700,  747 
Bountiici  -t  gtiide  iind  protert^r,  St(7,  WW 
nR'tb™rof  nurff'ry    upon   v)n.tThulf.-, 

860,  870 
oiiemlion     ii]Mm     lionisontal     ftcmi- 
rin-ulur  etinii!,  SWW,  Wi7.  S6S 
Boycc'a  |Mj!-iiiou  for  InM-lm.-otK'opy,  570 


Bradycardia  in  diphtbexitl,  479 
Bmui,  abflCAM  of,  805 

■elite  suppuxBtivB  otitic  media 

and,  7ti2 
cbolpnieatoma  noil,  1 1 1 
dironio  oturrhea  and,  7flA. 
expkimLion  of,  indiratiocui 

SM 
liPiid  pnin  in,  Wd 
ineiainns  for.  NNl) 
infection    of    tvinfKuiie    cavii 

and.  flOft 
irriijjiilily  in,  SIMi 
of  otitie  origin.  SO.'i 

eonvubtionH  in,  Ht)7 
prognosis  of.  KOK 
BtaKee  of.  W)7,  803 
Btiipor  in.  Sl)6.  808 
stiTf,fry  of.  HTO 

drainaf^f  rhroiiuli  m|l 
plale  in.  SSI 
throii^    teKUicn 
pani  in,  880 
Eymplvms  of.  807 
irgnion  tympani  in,  perfomU't 

of.  806 
trcatmrnt  of.  808 
vertigo  in,  »« 
iliwasPsof,  (loaf-mttl  i«ii  and,  929 
tuuiur  uf,  desfiiCHii  from,  l*2.'i 
latyngf^  paralysis  and,  519 
paralytiu  from,  923 
flpamn  of  phaiynx  ami.  SOS 
vestibular  D>iil»Rmii'^  juid.  633 
BmndeRee'B  adettoid  foreef>is  337,  33& 
"Bnune,  hiintipe."  457  ^M 

ItrealJiinK,  inferior  coHtol  type  of,  o36       ^M 

methode  of,  525 
BriEctit'sdincaw-,  ulrma  of  larynx  and.  IftO 
Bpimide  of  ethyl  aoenthcaia  in  IikimUoU 

omy,  4'W 
Bmnchi,  diphlhrria  of,  482 

foreign  bo<!itTi  in,  575 
Dmncbial  diphthoia,  482 

Bvn«)p(!.  509 
Brone^ilia.  diphlheria  and,  484,  4^ 
Hrdnrhopncumonia,  dipblbcria  and, 
Brtiticlioscopy,  579.    .Set  alao  Traelirn*-] 

eopy. 
Brophy  vaporix^rr,  .wr 
Buenannii'it  ajitwthi-tiung  dnHimrltic  at 

(wohnii'iit.  6SS 
Bulb,  juiadar,  xuniery  of,  S91.  802,  ft93 
Bulbar  paralyt-is  uf  |iliiiryn_x.  363,  3M 
BiiHiv  ei  It  moid  a  lid,   obniruction    of   rum 

•  tiM-t.l,  119 
Buiclcjt-PyuvlKm  iubalcr,  702 


"CAiiAVKnic"  position  fif  vora]  enrd* 

laryn^ml  iianilyM*.  ."117,  519 
Caii<stiu  wurKCjy,  licmoniuicc  into 

hntb  in.  9«i 
Cnliinifl  iu  m^utu  Inrytigitis  iu  rhUUm. 

•155 
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C&lomd    rumi)t«1Juns     hi    uicuibrauous 

Curuinomu  of  hcmv,  279                                          ^^^H 

InO'tigitu,  460 

diacnoHts  of,  279                                     ^^^f 

CalCMrvoui*  dvpuat«  in    ni«itil>rnniL   tyw 
Ci^cultu  of  tonxilfl,  '101 

projcnoxiit  of,  279                                     ^^^| 

Irealmeiit  of.  279                                 ^^^| 

of  plinoTix.  diocnoKia  of,  from  ortino*          ^^^| 

tny(!(kn«  of  pharynx,  326                               ^^^H 

of   i^ubitlottJu  rc-tuuEL,   dJuicuosli    lA,           ^^^H 

Cel1(1wp11-Luc's  upcralioi)  upun  riiuxillur^ 

ainiis,  231 

CoJoric  phvinologic^il   vcKtibiiEiir  ii\'«l-iig- 

from  chroitiL'  luiyngitir',  471                       ^^^H 

tnu)>',  (U1 

of  Lonaits,  44!                                                        ^^^^ 

Uwt  for  vialibuJjir  uppumtus,  625, 

diai;tio!itH  of,  from  isut'oiiui,  442          ^^^| 

634 

i!()-T[iptom8  of,  441                                    ^^^1 

Camphoroxol,  treat.mftil  nf  clircinic  mip- 

iJTalment  of,  4-42                                        ^^^H 

imnilivo  oti(ij)  niiiliii  wttli.  7I}3 

CarUiuc  infi-itimi  iu  uioiiibruiiuui'  luryo-           ^^^H 
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refli'Xi^  in  opomlioDfi  for  kryiiKctU           ^^^| 
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of,  751 
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Coptnililui  liibyiuiiliii,  7.51 
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Cuvrltuimn,  tnopr>nil>le,  of  upper  n^ira- 
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^^^L^       loO'FiKeivl,  5;il,5>>l 

^^^^^K             uge  anrl.  552 
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lubaJ,  700                                                         ^^M 
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^^^^^^H                    from  luberciilokti^of  lai^iUE, 
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^^^^^^H              clynnhn^pH  in,  5o3 
^^^^^H             viio  u([y  uf ,  552 
^^^^^H            hrrcdiiy  ililiI.  552 

pliHiTk-ni^tifi,  Kimpic  acute.  350                        ^^^H 

HinrntiN.  trputnii-nt  of,  1(10                             ^^^| 
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^^^^^^B            hcMinoncsH  in,  553,  553 

CAlhrtcrizHlion,  luii<<tiirhian,  711                         ^^^H 

^^^^^H             ItirynEDmopy  in,  554 
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^^^H 
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^^^H 
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CcrrlM-llar  oboMMt,  ovtrtngmiiK  In.  dia^- 
iMiMM  of,   fn>m   nvvlagrniM  tn 
iiidiUuciti''.  O-ll,  (hU 
Wirp-rj-  of,  SS5 
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Denker's  oiwratioo  ui>on  maxillary  sinutt, 

233 
DennutitU  of  auricle,  672 
due  to  coldj  073 

etiology  of,  673 
Bymptoms  of,  673 
treatment  of,  673 
treatment  of^  672 
congelationit)  auncula,  673 
Deviationa  of  na^uil  septum,  57 
I)e  Vilbisa'  spray  tubes,  44 
DiabetPM,  edema  of  larynx  and,  460 
hemorrhage  into  labyrinth  in,  903 
hemorrhagic  laiyngitia  and,  470 
otitis  media  ancf,  726,  758 
Diaphragmatic  paralysis   in   diphtheria, 

484 
Diffused  inflammation  of  external  audi- 
tory meatus,  675 
laryngitiB,  chronic,  462 
"Dip"   of-  postauperior   wall   in   simple 

acute  mastoiditis,  7SU 
Diphtheria,  472 

adenopathy  and,  483 
age  and,  473 
albuminuria  in,  480,  483 
alimentary  canal  in,  478 
angina  in,  480 

antitoxin,  administration  of,  4S7 
album  iniinu  and,  487 
dosage  of,  4S7 

effect  of,  on  pseudomembrane, 
4S7 
on  temperature,  4S7 
immunization  by,  480 
indications  for,  487 
iiijpotion  of,  piaee  of,  487 
in  Iiiryngoal  cases,  4S7 
lijiratywis  and,  487 
viilue  of,  486 
bactrridloKy  of,  474 
hluck,  28:1,  481 
blood  pretwure  in,  471) 
bone  marrow  in,  478 
bradycardia  in,  479 
bronehiiit,  482 
broncliilis  and,  4S4,  485 
bronchopneunioiiia  and,  48o 
catarrhid.  478 
complications  of,  483 
diagnosis  of.  483 

bacteriological,  47;» 
from    acutr    lacunar    lonsillitis. 
396 
larvngilis   in   children, 
4.54 
from     membranous     laryngitis, 
4.'.t> 
of  ear,  482 
eplstaxis  and,  2S2 
of  esophaguw,  48.'i 
etinloEV  of,  472 
f  ruste,  "478 
gangrenous,  477,  479 
glycosuria  and,  47S 
heart  in,  477,  484 


Diphtheria,  histopathology  of.  476 
hyperemia  of  labyrinth  and,  9(;2 
hyiHTlcukocytosis  in,  484 
infection  in,  mixed,  476 

modva  of,  473,  474 
intubation  in,  433,  4S4,  490 
kidneys  in,  478 
Klebs'Loeffler  bacilli  in,  476 
laryngeal,  481 

antitoxin  in,  487 

aphonia  in,  481 

asphyxia  in,  481 

cough  in,  481 

hoarseness  in,  481 

invasion  in,  481 

mixed,  482 

[jaralysis  and,  513,  51H 

phlegmonous,  482 

respiration  in,  481 

septic,  482 

spasm  in,  481 

stenosis  of  larynx  in,  481 

voice  in,  481 
"Ic  con  procon.-iulair "  symptom  in, 

483 
lesions  in  spinal  cord  due  to,  477 
liver  in,  478 
lungs  in.  477 

lymphatic  glands  in,  478 
mixed,  479 
mucous  membrane  in,  sluugliing  of, 

477 
muscles  in,  478 
nasal,  479,  480.  4S:j 
Neisser-Emst  lx>dies  in,  47,') 
nervous  syslem  in,  477,  484 
of  nose,  480 
obstruction  of  Kustarhian  tube  and, 

7fl5 
l)ancre:Ls  in,  47S 
jiaralysii  in,  cardiac,  4S4 

cerebml,  477 

cough  in,  484 

diaphragmatic.  484 

postdiphtheritic,  484 
dilTused,  484 
general,  484 

vjigua,  484 

of  velum  palati,  484 
phlegmonous,  479 
|H)lar  granules  in,  475 
prognosis  of,  4S3 
prophylaxis  of,  4Si5 
[jseudodiphtheria  bacilli  in,  476 
pseu  do  membrane  in,  476 
"pseuiiotabes"  and,  484 
pulse  in,  479 
race  and,  472 
septic.  479 
septicemia  and,  479 
sequela!  of,  483 
skin  inj  484 
spleen  in,  478 
of   stomach,  483 

Ktriclure  of  external  auditory-  meatus 
and,  679 
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Diphtheria,  symptomatology  of,  479 
tachycardia  in,  479 
temperature  in,  479 
thymus  gland  in,  47R 
of  trachea,  482,  576 
tracheotomy  in,  484,  488 
treatment  of,  483 
alcohol,  466 
antitoxin,  486 
Kenera),  486 
local,  486 
surgical,  488 
types  of,  478 
unne  in,  483 
IMphtherilic  croup,  481 
Ifvryngitb,  457 
paralysia  of  pharynx,  364 
"pseudotabes,"  484 
Diplacusia,  920 

acousiica  in  concussion  of  labyrinth, 

914 
binauralis  or  disharmonica,  613 
Diroet  laryngoscopy,  .'>44,  .547,  585 
Diacrote  hyi>ertropnic  laryngitis,  466 
Dislocatwl  nose,  2!)2 
Diverticulum  of  hypopharynx,  593 
Dizziness  from  ceruminous  plugs,  659 
in  hyperosthetic  rhinitis,  253 
from  irrigation  of  ear,  660 
in  Mi^nif're'a  dbfease,  904 
in  meningitis  serosa,  801 
in    ob»trnetive   deviations  of  n!i.i;tl 

Bpptum,  03 
in  sinuitin,  186 

in  syphilis  of  internal  ear,  912 
Dobera  solution,  547 
Douche,  Birmingham  na.'^al,  272 
Diy  catarrh  of  middle  ear,  744) 
chronic  rhinitin,  154 
gauze  treatment  of  chronic  suppura- 
tive olilis  media,  7!I2 
Dunbar's  scrum  in  treatment  of  hyper- 
esthetic  rhinitis,  260 
Dyscrasiaa   constitutional,  acute  rliimlis 

complicating,  130 
Dysphagia  in  earcinoma  of  lar>-nx,  553 
in  larj'ngeal  carcinoma,  55:J 
in  paralysis  of  pharynx  c^nipIiriitinK 

facial  pamlysis,  3ti5 
in  luherculosia  of  larynx,  306 
Dyspnea  in  acute  infectious  epiglotlitis. 
446 
phlcgmonouH  laryngilLs,  456 
in  atrophic  laryngitis,  469 
in  discri'ti;  hypertrophic  larvngitis, 

466,  467 
in  edema  of  Iitr>'nx,  461 
in  epiglottitis,  4MJ,  447 
in    larvngcul    piiralysis,    517,    519, 

520 
ill  membranous  laryngitis,  45.S 
in  miasmatic  ci>iKl<)ttitis,  447 
in  papilloma  of  larynx,  .545,  540 
in    syphilitic    stenosis    of     larynx, 

501 
in  tubcrculasis  of  larjnx,  310 


Ear,  auricle  of.    Sef  Auricle, 
ceruminous  plugs  in,  65S 
clinical  anatomy  of,  .599 
diphtheria  of,  482 
external,  .599 

clinical  anatomy  of,  599 
eezemaof,  681,  682 
syphilis  of,  318,  319 
foreign  bodies  in,  6.51 ,  6.52 
general  me<licinc  and,  26 
improper   cleansing  of,   ceruminous 

plugs  and,  658 
internal,   neoplasms  of,  924 

syphilis  of,  912 
irrigation  of,  dizziness  from,  660 
mi<ldle,  actinomycosis  of,  326,  327 
adhesive  processes  in,  601,  740 
ankylosis  of  ossicles  in, 

744,  745 
course  of,  743 
dciifness  from,  743 
diagnosis  of,  744 
etiology  of,  741 
hearing  in,  743 
hypen-sthesia      acous- 

tica  in,  743 
incision   of   membrana 

tympani  in,  694 
inflation   of   tympanic 

cavity  in,  744,  745 
massage  in,  746 
nienihrana  tympani  in, 

742 
paRLcusis    Willisii    in, 
743 

fatliology  of,  741 
linm''  test  in,  741 
sjmptomsof,  742 
tumilus  in,  743 
treatment  of,  745 
alTeMions  of,  defective  hearing 

from,  W5 
arteries  of,  608 
catarrh  of,  chronic  moist,  734, 

741 
cerebrospinal  fluid  in,  686 
clinical  anatomy  of,  600 
disease    of.     Eustachian     tube 

and,  699 
dry  catarrh  of,  740 
fon-ign  bodies  in,  6.57 
prohfenius  intlammation  of,  740 
sclerosis  of,  740 

suppuration  of,  incision  of  mem- 
brana tymjiani  in,  694,  695 
tul>erculosis  of,  312 
iniiseiea  of,  intrinsic,  610 
ossicles  of,  605 
Iihysiiilogy  of,  608 
relations  of,  to  nose  and  throat,  31 
in  tai>i»  dorwalis,  32 
Eardrum.    Ncc  Membrana  tympani. 
Eczema  of  external  ear,  acute,  (Wl 
chronic,  682,  683 
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Eczema  of  external  ear,  subacute,  682 
Edema,  angioiieiirotic,  acute,  diagnosis  of , 
from  acute  infectious  epiglottitis, 
446 
of  bronchial  mucous  membrane  in 

membranous  laryngitis,  459 
chronic,    in    syphilitic    stenosiH    of 

laiynx,  501 
glottidb.  460 
of  larynx,  460 

asphyxia  in,  460 
voice  in,  461 
of  no8e,  acute  circumscribed,  262 
of  uvula,  353 
Edlemann-Bczold  forks,  753 
Elastic  uvula,  355 
Electrocautery,  43 

in  angioma  of  nose,  277 
in  chronic  pharyngitis,  353 

rhinitis,  139 
in  epiataxis,  2^ 
in  (ioroma  of  pharynx,  370 
in  hyperkeratosis  of  tonsil,  411 
in  hypertrophic  rhinitis,  144 
incision  of  membrana  tympani  with, 

696 
in  lingual  varix,  349 
in  lupua  of  nose,  302 
for   neoplasms  of   subglottic   space, 

544 
for  removal  of  foreign  bodies  in  ear, 
657 
Electrolysis  in  actinomycosis  of  pharynx, 
326 
in  angioma  of  auricle,  667 
of  pharynx,  371 
of  tonsil,  439 
in  obstruction  of  Eustachian   tube. 

705 
in  pachydermia  larj'ngiH,  49S 
in  papillomii  of  phar\'nx,  3()t> 
ElephanliaHi.s  gnccoruiTi,  319 
Elongation  of  uvula,  354 
Elevators,      Hftjek-Ballcngrr     mucoiicri- 
chrondria,  96 
for    Hubinucous    resort  ion    of    nasal 
septum,  85,  86,  87,  96 
Embolic  absc«^saca,  thrombosis  of  ear  and, 

809 
Emphysema  of  orbital  tissues,  ethmoid 

operation  and,  246 
Emiwema  of  aceessory  sinuses,  169 
niu^al  secretion  in,  31 
of  ethmoidal  ccIIm,  148 
in  sinujlis,  169 
Encephalitis,  liypcremia  of  labyrinth  and, 

902 
Eneephalascopo,  Whiting's,  SS4 
Enchotuirosia    of    larjngeal     cartilages, 
diagnosis  of,  from  chronic  larjTigitis, 
471 
Endocarditis,    infection   through    tonsils 

and,  380,  389,  39ti  _ 
Endolaryngciil  operations,  558 
Endolympii,  611 

in  caloric  tests,  632 


Enteritis,   metastatic,   in   thrombcos  of 

lateral  sinus,  811 
"Entotir"  test  for  hearing,  624 
Enucleation  of  tonsils,  Beck-West  coelhod 

of,  424,  425 
Epiglottis,  condylomata  of,  317 

diseases  of,  inflammatory-,  445 
Epiglottitis,  dyspnea  in,  446,  447 
infectious,  acute,  445 

diagnosis  of,  446 

from   acute  anpoom- 
rotic  edona,  446 
dyspnea  in,  446 
etiology  of,  445 
patholo^-  of,  446 
prognor>iS  of,  446 
Staphylococcus  albua  in,  448 
Streptococcus  aureus  in,  44fi 
symptoms  of,  446 
syphilis  and,  446 
tracheotomy  in,  447 
treatment  of,  446 
tuberculosis  and,  446 
miasmatic,  447 

dyspnea  in,  447 
etiology  of,  447 
symptoras  of,  447 
Epilepsy,  deaf-mutism  and,  928 

of  nasal  origin,  26.5 
Epipharyngeal  cat-arrh  in  adenoids.  335 
diseases,  acute  catarrhal  otitis  mnfit 

and,  724 
"dropping,"  65 

infiammation,  adenoids  and.  343 
Rpacp,  variations  in,  342,  343 
tonsils.  347 
EpipharjnKitis.  4C}^.  .SOS 

in  acute  larjngitis  in  children.  4.V'! 
chronic  suppurative  otil  is  mo<lia  and, 

772 
curettage  of  EiLstachian    tube  and. 

836,  837 
ob-struction  of  Eustachian  IuIk-  and. 

705 
tubnl  catarrh  and,  700 
Epipharynx,  adenoids  in,  335 
adhesions  in,  361 
allections  of,  defective  hearine  fn>m, 

648,  649 
crusts  in,  signifie^nce  <if    lUS,  173 
disea,ses  of,  329 
osteoma  of,  278 
tumors  of,  fibrous,  336 
Epistaxis,  282 

adrenalin  in,  283 
arteriosclerosis  and,  2S;J 
cocaine  in,  2S;j 

deviation  of  nasjil  septinn  and.  ti6 
iliphtheria  and,  2S2 
electrocautery-  in,  28.3 
ctiologj-  of,  282 
hemophiba  and.  2S3 
treatment  of,  2SJ 
typhoid  and,  2S2 
Epithelioma  of  auricle,  668 
Equinia  maliasmus,  321 
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Erectttu  ti»uu  of  nase.  18 

tumon  of  phi»r>''i'''  371 
l^ilinnl  lot  fiirMnmliilinl  il«ifiirtie«,  917 
Erusiim  of  liUiyniiih  wiitt  rixluln,  O^JA 
Kr^'Kipcliu*.  ocuu*  iililn'tnoninis  lnr>-nKiUB 
unii,  4.'i<> 
uf  Uiry[ix,  4)11 
Kn-ltn-mrt     iiniltiformi'.     ftcun*     likr.unar 
ton.Mllil.m  mill,  Sf  7 
uuJu*iuui ,    ucuic    lucunar    tuuiullitia 
tuid,  397 
Kuriil'!*  fioxition,  170 
Kn>phuitu»copy,  595 
EM»])bi^iuf>,  (Uphlhrriii  nf,  IKl 
(urnKn  bodies  in,  n7o,  £04 
IHLTnly^  of,  365 
MrictiirpH  nf.  SM 
Ethintilil  (li.-«>aM<,  c'xciphthiilinoH  in,  108 
kiiiviv,  Balle-QKcr  k,  124-1 
perpwidiniW  plalc  of.  nrnnval  at, 
ill   Mihinu<*oiM  nvKvLion   of  luaal 
M-pluiii,  W 
Etbmoiilal  cclbi.    .Srtt  oLn  Rtnuan,  eth- 
moid al. 
ernpyemi*  of,  14S 
and  midillo  turbinul,  Ballengcr'a 
operation    for    cnmp  ote    ex- 
enleralton  of.  242 
rcfnuvnl   of,   l^llf-niP-T's  apcra- 
tion  for.  2M 
pjirtial.  £tU 
nniioFs,  ItH,  167 
EthlDoidil ix,  ni-iil«  uiUirrlial  oiitiit  rii4><liii 
su\ii,  734 
ulrophir  InryngiliH  imd,  409 
rhrunii-  titotsl  cxiiu'riukl  utitiH  iimlia 

and,  "."W 
leplAnipningilis  and,  S04 
Eu«l«ilii*u  "lou[-il,"tV4S,  7nri 
lube*,  iiiieiioidiii  luid.  34-1 

iiffpclions  of,  drfpctivR  h*wn|; 

Add,  M7 
calheleri»ation  of,  711 
rlimcAl  anatomy  of,  nn 
cloMire  of,  UX) 
cunr-ttaitp  of,  =n  cpiphitrvnicitij^, 

ID  radu-al  iuiuloi<t  o|)cratioi), 
H3G 

Sn  tlt»f-niutiiim,  9^11 

discAMM  of.  b^ 

forviBn  bwlic'M  in,  057 

fujictjon  uf.  fion 

infwiion  llimugh,  IIU,  UIKI,  730 

inl1»niiiKtiuii  i>f,  70U 

lD6iitiun  of.  004 

maanffi  of.  7U7 

tnwUiidiliM  luid,  709 

otwtruvtiuii  of,  701 

bougK*)!  in.  705,  7Ut>,  747 
oomplM'-,  7)M 
diaKnwiH  of.  704 
(iJIftlAlion  for,  7lt5.  TtNi 
diiitithiTiH  mill,  70>5 
elfeot  of,  COO,  602 
electrolysis  for,  705 


EuBtochian   tubes,    obstruction  uf,   ept- 
pliiu>'UBiti)>  and,  705 
ctioloey  of,  7(Vl 
pairtisJ.  TIM 

trcaliiuiit  of.  705,  706.  707 
patcncv  of,  704 

trvalmt-ol  of.  705,  7lW,  7i»7 
reluttuu  of,  lo  hnuinnu  tiOfi 

to  middlo-car  djanue,  090 
(jtmosiit  of,  747 
tunsilit  luid,  413 
&camiDMJon  lamp,  39 
Kxanth^niala,  sjnun  I Iirombwiin  and,  780 
EsL'iiti'nil.inn   of  maxtujd   jini(-i!£ii,   land- 
marks af  r4>r,  aaii 
Exophthalmos  in  pfhmoid  diw-ow,  108 
t^STKitatiiii  of  cxtvnul  auditor^'   muUus, 

«77 
Extradural  nhacem,  SOS 

rhronir  ulurrhiui  and.  S02 
i^hol<!»l4^loni»  and,  .S02 
rtiolop-  of,  *i02 
ocation  af.8l>3 
rnafltoidilisand,  802 
progiiijeis  ol.N(U 
Hymptonie  of,  802 
tnatmrnt  of,  MKl 
mirpcnl,  mi 
VLTiifco  in,  RO.'J 
Kxrrana^al    oficrations    upim    nmxilliu^- 

xinii*,  '£Hi 
ExmbutitKi,  403 

Kyp,  di?«t^a»«i  of,  ihw  i<>  iiacal  l^on»,  34, 
oo 
rdolJon  of,  to  noai'   throat ,  anil  ear, 
30,31 


Face,  adenoid,  337.  343 
Farin)  poralytaH,  895 

coniplif-atinjt  ]il))u>-ii|(r»]  iMuaty- 
eie,  3ti0 
False  croup.  4.'i;i,  5U7.     .SV.-  also  Ijiryn* 

Kiamuit  HtriduliiH. 
Falwtto  \'oicv,  OS** 
Famdism  in  diplirheriiic  )>nnilyn.-4,  aOS 

for  larvilgcsil  puralyws,  'ilS 
rarry.321 

Karlow'a  lx)nsU  puncTi  forrcps,  425 
KaULt-s,   nSrvLiotin  uf,  iMw-tivw  limniiK 
from.  Ua.  04'J 
anatotiiinil  latidmarki)  nf,  423 
diseaata  of,  377 

inilammator>',  3riO 
pillan  iif.  voiiT  lind,  ,'i3S 
syphilis  uf,  315 
tubcrt- uloei*  of,  305 
Fenestm  cochlea.     .S'«  Itoiind  uindow. 

VMl.ihiili.     ^n-  Oval  window. 
Fcniiuiou-Pvnohou  inouih-RujCr  3^)K 
Fcttcrolf's  flic  flaw,  Ml 
Ftbro-ti)(^hon<lronia  of  tonniU,  440 
Fil>n»ma  of  aurictc,  607 

trcsiimcta  uf,  067 
of  nose,  1!74 
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nbroniii  of  noM,  Irralmmt  or,  374 

operuUve,  27'1 
viin  I.Angttnbi'ck'o.  27.5 
of  |iluLn/iix,  »68 

itproiwxia  in,  308 

HftllenKPr'fl  oivnukm  for,  .'1711 

iltaKiiOMiM  of,  :tri9 

froni  nuiruum  uf  phuryiis, 

nm 

elDclniraiitcty  in,  370 
etiolotO'  of.  30S 
'•frojcfarp"iii.  3fi8 
proftiKwiH  of.  .'ifO 
Rymptotns  of,  '.nm 
ireatramt  of.  370 
voice  tit,  3tiS 
of  tonnib,  4^{\ 

treatnHmi  of.  with  ftn&iv,  440 
Finp-T  iliasection  of  tiHwib,  i'-i^ 
I'^niwn  li«bt.  IW,  :ill 
Fibtiilu  i»  aiuiB  rotiKrmiH.  t^l2 
(if  labyrinih,  635,  b;i7.  S«4 
poNUiuriCTiIar,  ('\n»tiieof,  S<);( 

hy     the    Musuliit-Moorhaf 

mcthiHl.  h*Xi 
bv  the   J'awnw-Tniulmiiiui 
'  method,  HM 
oalivuy.  376 

ttvt,  voKtilnilur  njnriAginiB  and,  62Q 
Floun-ii'«  luw,  630 

Follii'uliir  infltttnmalion  of  rxicmul  tuirli- 
tory  jip])nriitiiB,  Vu'.i 
totwrillilw,  acuir,  ;t!)4 
I'Virwiieiii,  (iiyli>niik!<U>tri.  K'.17 
i'Vjri-'epH,  .\ach*9«>j)tiim,  7S 

FoBter-BalkngLT  iicriwndirular  hone, 

90 
Oelrum'H  forward  cuttiiiE,  !tiS 
Forrign  iMMJira,  dcfTOi  i  ve  Ituiriiig  fnim,  MS 
in  tar,  <.1'>1.  l>.Vi 
unimHtif).  i\.5(t 
rciiiHjvitl  (if,  GS3 

t>y    the    atwiutlDiition 

]Ti<'tlM«l,  ft53,  «54 
by  elect  nxmutery,  B57 
by  fwrrpji!*.  654 
by  fiin'Ifcn  IkkIv  hcHik, 

CM 
by     poHtauririilnr     in- 

ciwoii,  tV)') 
by  uyiiniaiiK,  053 
in        trftch«>branchofl- 

<ropy,  u|>|X-r,  .'iyi 
in  1  rai'heoacopy,  4S2 
by  Vnllolini's  mrthoH, 

in  c«ophaKW>   .'tT-'i.  .'5M 

in  KiiHtarhJiin  tub*-,  6ri7 

iti  iMrynx,  fi7."i 

iiL  iiildJle  car,  057 

in  nnw.  2R7 

in  imiiiratory  panansen.  Tt7& 
couRb  fiDtn,  575 
ftimogy  of.  575 
pm-iimonin  »it1.  ii7B 
ivmuvul  jj(,  570 


Fbrcign  budim  in  r^wpirxlnrr  pnmtnff*, 
Kkiiiitrutifav  for,  <S70, 
6M 
nymntonxsnf,  hl-i 
Iracfwotomy  in.  577 
IrpjitiiiPnl  of,  578 
viiiii"  M\*\,  ti^Tt 
wp$na  '4  ijti:u-yiix  and,  3A5 
in  Irarhrtt,  hth 
Fom>,  RoMtiiniiller'ft,  (UU,  700,   701.  712 

MpratonfiillHr,  3K2,  389,  415 
FosBUla  feneBliw  a><-iileH>,  007.  OOR 
Fncttire  of  malleuj,  6H6 

of  o«ot«s.  680 
Ftwj-'h  opiratinn  for  deviatiotw  of  noml 

lii'pltmi,  101),  101 
"  Froji:  (»<■<? "  in  fibroma  of  pbari""^.  -'fW 
Fronisl  KiiiiL*,  101 
F)Rtiilonu.sal  ocuial,  191,  192 

oppninK  or,  variations  in,    (U 
pnibing  of,  192 
FroatlMtr.  673 

f-'tirhainophilra   Ra'wH's.  2Mi> 
FuruQculoos  of  cxlcnuU  auditor^'  mMiiu, 
673 
aflcT-lniitiTH'nt  of,  675 
eounc  of,  '&~\ 
etiolofy  of,  t)73 
hniHnK  in,  674 
svtuplunw  irf,  674 
trpjiljjient  of,  074 
of  now.  280 

cljology  of,  286 
Hymptotos  of,  '2H6 
UmtnMot  of,  287 


Galtun-Eoklmank  whtiitli\  619,  020 
Clalvanieiti  in  df^nrtrntton  of  tiervRt,  3H 

b)  jiwrulvsin,  chronic  hiilbnr,  364 
diplithirit  ic,  34J5 
hyHtericnl,  of  uuditon*  nervi*,  !))& 
lArynKcal,  514,  5IN 
GalvmnocanlfTy.    Sm  Kl«<:lrnciuit(>ry, 
Guogdiun,  K^-niculAir,  305 

sphenopalaiin*'.  19,  20 
Gnngivne,  polmoiuLry,  infecliun  Ibnoiich 

toiunk  lind.  3W 
GonfETpnoiis  oinhlh<'riii,  477,  479 
(jnTRlinK,  von  l"nlll«eh  method  of,  7(12 
OiiviiKe  in  iiitubntioii,  405 
(Jelly's  t«it.  for  hfArinic,  624 
Genu  cpJi'rw*  of  (Joodar,  'AV2 

of  loiuilis  3«2 
GIiirid^Ts,  ;12I 

dia^ni^aia  of,  mallrin  in  322 

etiology  of.  321 

nf  liur>'nx,  323 

of  iitjat*,  321 

patliolofiy  gf .  322 

of  phar>-nx,  323 

proKiiOHJi)  of.  32.'! 

trFntiui-nt  1^,323 
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niratii.'*,  671                                                     ^^H 
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Hfiilh  noprraiinn.  831                                              ^^^| 

Hay  fever,  2Si.    Sue  al«»  Kliinitm,  liypcr- 

cstht'tic . 

H'Mnntonm,  paraffin  InJAoUoD  aod,  298                 ^^^| 

HuBletini>'K  plii*tiir  ii[trnLttim  fur  pt-rfoni- 

Ilptni'-rantii,  hvpi-rmthtvia  aoousUca  in,              ^^H 

tiun  of  niufal  Hr])tUHi,  i\in,  llM 

^H 

H<^  Lamp,  Kiewl^in's,  30,  40,  677.  57S, 

licinituiyngcciomv,  566,  55S,  560,  504,              ^^1 

5tJ7 

£65                                                                            ^H 

DigJlizeO  oy 


oogle 


CkXKR.u  txmx 


055 


InflAmmation,  aaaal,  csuum  of.  i>x<.'itinic, 
113 
mlnuusU,  113 
intrnruuial.  I  Ifi 
pr««lix]MNdng,  11.1 
chronii,'.  112 
clothing  and,  Hi 
dup  lo  obKtnicliun,  US 
rxpocuro  atKl,  IM 
hf-rodiiy  and,  Ho 
miHion  o(,  110 

promotion  nf,  12*2 

by  Bi<'r"i«  h>']>prc!inic  Ireat- 

"mcnl,  127 
by  c>oiint4>rinilation,  122 
by  irriealiiiii,  124 
by  laviUM-,  124 
by  Iwvhing.  1211 
by  l»;ukwli-i»Ptiil  ligiil,  12,1 
by  nmflmgc,  124 
opMmic  index  mtkI,  127 
by  pwutnoniawaicr,  12.7 
by  i<aulltrtn^,  123 
by  wrt.  ciippiit^,  i23 
typpsof,  111 
Inflarion  of  tympanic  cavity,  TOS 
unililiiiliim,  Htl 
dniiniiitv  uf,  IS,  118,  110,  120 
iptll'it  optrration  upon  fronlnl  (tinuii,  214 
igrrjuil's     |Hu<ilioit     (or     ojH-ruliriiiH     no 
loonk  AM 

itaii<^n    ]>TiouinnniA,    (^niUonH   for 
lBl3m|!cal  cardnoniH  and,  573 
Iiu^iMntctl  cpfumpn,  dc^'ctivt  hcarina 
from.  515 

lator,  piimlrr.  50 
lal  aecrrtion  in  tonnK  StM 
itoxkatioo,  DysUcmiu  (mm.  iWlli 
itnK.'raiiial    complinitioiH    in     chroiilt* 
nuifioidiiiH,  785 
in  dL-H-niir  of  tniiiixM,  2(>7 
iliw-SM',   vtwlibiiliir  rLyrtnKiniw  luiil, 

](«inna.     wiUf    simple    nuu<tj>iditu< 

wilJioiil.  779 
pyOKOtiic  (lii«a-«>!*  of  otitic  ori^,  800 
tumor,  defrrtivo  h<>&riiig  fmrn,  ft23 
tnulumi  aIw«-»*«,  S04 
InlniLur>'nei-»l  laryiiitolomy,  M-i 
Intraniuwl    oprrationH    upon    tiiaxillafy 

din  UN,  224 
Iniroiiuac-wphaei,  5M 
intubation  in  nrtitc  catarrhal  larj-n^tis, 

taryneitiH  in  ctiiMrpn,  4Sn 
mmplimtionB  nf,  4W 
io  (tiphthrrtii,  4S3,  4H4,  4!IU 
f«*"linR  in,  4115 

CassclberrvM  pnmtion  fur,  4fti'», 

jtnvuttv  in.  495 
HiJItH'  paction  for,  496,  497 
indicalicHu  for  452,  453   4Ae.  45N, 

491 
iiiKtruinratK.  O  Dwypr's.  4PI 
fur  latyngnl  jnrdyAiit,  522 


Intiibolion.  mmBbnuuiUN  larvnoiiii,  4-^ 
iwsilioii  for,  491.  492,  49;j 
rectal  atimentni ion  in,  49" 
R>iiioval  of  tube  in,  493.  494 
Iprhni^tue  of,  491 

lodnniK-leoid    in    ayphililic    Mcno^iN    ■>( 
larj-nx,  501 

Imtutioa,  rvRa:,  nioani  nf  larvnt  from, 

fiea 

Iscbpinia,  mluiiona  pniduring,  .'M 
Itduidrt  of  liconag,  fllfi 


Jackson's  nOiaust  pump,  Ml 

rxtinclor,  584 
fonrvpit,  591 
sa/rtv-pin  fivrccps,  590 
»elf-illimiinHtine     trarhcolimnttbi^ 
w^ipf,  5S!t 
tube  eiiaiida,  5^ 
vli'lc  epceulum,  578 
Itjtw,  576.  577,  rViH 
Jaiucn'ii  masloiil  n-lnii-tur,  K'lQ 

roncpur  fon'rp'*.  So" 
Jaii*'fi-.Stin-ki-  inrteion  in  radical  mantoi>i 

iigxTutiim,  8-H,  845 
Ju«ular  Imlb,  surRTy"  o(.  S9J.  892,  893 
thmmboniK  uf,  M4 
t-«fD,  )ul«nuU,  rcwrtiun  uf,  8S8,  8S9 


Kr.RAT<mtK  ulitiiranx,  fl60 

Kidneys  in  dipblbrm,  478 

Kimidn'tt  Uimi  Uiop,  30,  40,   577,   378, 

6H7 
Ktlliun's  inditkjii  in  t^bmiiroiw  r«>flerijon 
of  niutol  iw-ptum.  M.  >i5,  90 
op^r:itton  iijxja  /n>ttiiil  nintis.  221 
tube,  57»),  577 
Kirwbm-r.  i-'lh  of.  K52 
Kl.b»-lAK-flI.Tb.irill.i-.  4:t5.  437,  45^1,  472, 
474.470,47(4,470,4X1 
diagnosis    of,     fruin    Mlai>h.vIo- 
coi  run,  470 
from  KtwpioctKTUH,  47fl 
NHsanr'e  alAin  for,  475 
Koeh'»     Luberrulin     in     tulMixrtilMxis     of 

middle  put,  315 
KniuiLT,  method  of  F.iu<tArhian  rjitbct^Y- 

izalion,  711,  712 
Krause-Uerynn  liir>'Diti.>u]  fonx'ps,  548 
Krausp's  nusnl  snan>,  I4U 

trtM-ar,  225 
Krftnk-in'B  Luidmarkc  SS2 
Kuhnt  Luc'h    o|M>miir>n     n|>on     frontal 

sinus,  217 
Kuhiil'sopcrelion  ui^in  fninlal  )iiniiK.217 
Kuiftcr'K  oiKTalion  niion  iii:ixillary  .'inm, 

iu 

o«(t^^>pL-iM(ic.  uptMi  frontal  tinua, 
2IK 
Kyl«'a  ciypt  knU«,  41S 


Digitized  by  VjiOOQIC 


Labtrintu,  aftocLioiu  of,  defwllw  lv»r- 
ing  rrom,  MU 
anftntn  i>(,  91)3 

L'tiolum*  of,  002 
eymptoDiH  of,  1)03 
tmtmcnt  of,  9(i:i 
artrriowJer(i.ti>4  uf,  iH)7 
iilcxiholiARi  a.t\i\,  0417 

iit-afnfc*.H  ill,  am 

diagiiiihiR  nf,  907 

from  Iif!morTliik(tn  inin  Inhy- 

rinrh,  90S 
from  h^^M?^PIniJ^  of  au<litary 

n«rvi-',  WS 
from    hyatoiinil    doafnMS, 

rnnn  Mi?nite.''8diHraef,  908 

Miolop,-  of,  U07 

liiiNiinnitlin'nif  in.  fXI? 

Iiivl  |i»tMinitip  utid.  !X)7 

p.'Uhdln^-  (if,  'MU 

|>rci«riiij'fjt  <il,  !N1S 

fvintittinis  tjf,  1)07 

wvpfiiltB  and,  tNiT 

littiiiliiH  in,  ■M]7 

tri-aliiirril  u(,  flOS 
bony  tiwiif    of.   dcntniction    nf.   in 

tiibvnTiiloeiB  cf  mtddli?  var,  314 
cuucuiwiiiii  of,  014 

dt'ttfacM  in,  \H4 

dt'luiirtlitind  nnd,  tH4 

dipla<7iti<if  :LCuiir<lir;i  iii,  014 

i^iiiiKiKj* "(.  yii 

hy|i<*n<HtEviwia  HcviuHticsL  in,  !U4 

nyatuaniux  in.  9lt    ' 

Bj'mptomft  of.  (114 

liiimttttt  in,  914 

trcai.mcnt  of  91!; 
in  denf-niuii-im,  d-tl 
dwilruelinH   uf,   nvjit.n«riius   in,    1540, 
frll 

irautntttir,  63S 

uniljiUTal.  arwif,  (HO 
lalpnt,  (Hi 
cmsion  of.  with  fipiidn,  fi::.'» 
lialuia  of,  (inn,  (W7,  864 
hemoirlijiKL'  intM.  903 

in  cziiiiksmi  virirkcrF,  DOS 

coiirw-  of.  IHU 

in  iliiiSi'los,  IH>3 

iliiLiaiuuU  of,  from  ajlcriiwrlfPO- 
MiTiof  Jub^nnlh.  !)0K 

in  mcninKJtJK.  903 

in  ncpliriiiB,  !i<W 

ItTiiUDiiliuii  of.  !*U3 
hypcrpinia  of,  902 

nlmholin,  902 

from  iimyl  nitKt<'.  iNKf 

diptitkcriuand,  Wi 


Ldn'riiiUi,  hyiinvniiu  of,  raonihatitisiuuL 

902 
riialog>-  of,  902 
xoitrr  luicl.  902 
nieninKitb  ood,  903 
mi]m[>8iin<l.  0O2 
IHieumiiniH  mid,  9(13 


oueri)(^niI  fever  nitd,  902 

Irnm  qiiiiune,  fl02 
frotti  wilieylic  arid,  QOS 
scari*"!  ff^or  and,  902 
KiniiH  tiirorulKioiH  aud,  902 
nyiiijiioiiis  of,  902 
liuiiuu!t  in,  y02 
(oliact-o  in.  902 
Ijipatmmt  of,  902 
l>l>h(iid  fnver  and,  902 
li^-pcrueUieis  of  bnnv  rapeule  of, 

75  r 

auropboae  in.  755 
djaonods  of,  753  | 

ctlofrify  of,  751 
hercdUv  and,  751 
patlioloKj-  of.  751,  752 
jiTMMimom&ANigf^in,  755 

{iro|cn««ii!iof,  754 
Uxm"^'  li--»t  in,  753,  7M 
Ktapodwtomv  in,  756 
uMiiptonin  i>[,  753 
idyruid  extract  in,  754 
llnnittis  in,  75.1 
ri*Hlim'nr.  of.  734,  755 
linieriiltuiia  uf  Uiny  copeaiJc  uf,  751 
iiilocUon   of,   in    acute 


auppuraUtfi 
See  oho  I  ab>'- 


olitia  m«<lia,  762 
inflammalion  ot,  906. 
rinthilid. 
d«dHuiitixra  luid,  911 
deafiii»»in.  Oil) 
pitch vint-ninKiti^  su\i\,  010 
IMtliol.«>-  of.  909 
priiimry.  90S.  909 


jurwnifjwift  of,  910 
Iti  ' 


tiiinf^  tw.1  in,  910 
■•yiniiloms  of,  909 
irealment  of,  910 
^tindtinK  ■",  9(Ki.  910 
WeixTl«.-tm,  UIO 
injuries  nf  914 

irritiitiftn  of,  niiifM^  frum,  flSfi 
uy.MaKmuii  from,  tiMi 
fnuuy,625 
miimpAin,  911 
necrosis  of,  913 
lUchards*  o|M>r»tion  upon.  S70-j^ 
f[NjnKtfyin|t  of  bony  capsule  uf,  751 
ftuppuratioo  t>r,  779,  913 
mirf^ral  diseaaeaof,  85K 
{.RhyrinLliiue  nyxtiMpiius,  C43,  644 
t.nb>TinlhitiB.  ik^.     Sec  also  Labyjintb, 
int^ammalJon  of. 
aciilc,  Hecondary  lo  tnenini^tjs,  90S 
KUppunitive  otitis   media  and, 
S60 
chronica  mippunttiva,  SM 
diiigD0H»  of,  S64 


Digitized  oy 


.oogle 


GENERAL  INDEX 


957 


Labyrinthitia,       chronica      euppurativa, 
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Laryngitis,  catarrhal,  acute,  trauma  and, 
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mottiiji  nmlia,  603 

aj-utc       catarThaL 
604 
mippurutivp, 

vbnmic  catarrhal, 
603 
pOBtopcrativi*    coiuidiira- 

ticuw,69S 
in  cuppunuJon  of  niddle 

car,6M,6»6 
in  tenotomy  d  teoaor  tym* 
pan!  ratisdc,  fiQ3 
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Membrana    tympani,  inflammation    or, 
687,    689.    See   also   Myrin- 
Ritia. 
injuriGS  of,  685 

etiology  of,  685 
nausea  in,  686 
nystagmus  in,  686 
prognoflis  of,  686 
symptoms  of,  686 
treatment  of,  687 
malformations  of,  685 
massage  of,  40,  43 

Beck's  mercury,  43 
operations  for,  749 
perforation  of,  601 ,  689,  768,  769 
in  acute  suppurative  otitis 

media,  758,  759 
central,  760,  771 
deafness  from,  689 
marginal,  773 
BigniBcance  of,  685 
spontajieous,  692 
relaxation  of,  965 
retraction  of,  699 
rupture  of,  686 
luberculous,  313 
Membranous  croup,  481 
idiopathic,  457 
laryngitis,  457 
Mdniire's  disesitw,  650,  904 
deafncHs  in,  904 
diagnosis  of,  904 

from  artcrioBelerouis  of  laby- 
rinth, 908 
from    Mfni^rc's    symptom 
complex,  904 
dizziness  in,  904 
nausea  in,  904 

nystagmus  in,  spontaneous,  904 
prognosis  of,  904 
tinnitus  in,  904 
treatment  of,  905 
vertigo  in^  904 
vomiting  m,  904 
symptom  complex,  905 

dioenoeis  of,  from  Mdni^re's 
discatie,  904 

Eneumomassage  in,  007 
inn€  test  in,  906 
tinnitus  in,  905 
treatment  of,  906 
Meningitis,  800 

acute  labyrinthitis  and,  908 

primary  mastoiditis  and,  822 
suppurative   otitis   media   and, 
760,  762,  766 
Cheyne-iSfokes'  respiration  in,  642 
ethmoid  operation  and,  247 
hemorrhage  into  labyrinth  in,  903 
hyperemia  of  labyrinth  and,  902 
infection  of  tympanic  cavity  and.  606 
metastatic,  in  tnromboaia  of  lateral 

sinus,  811 
after  middle  turbinotomy,  153 
nystagmus  in,  641 
serosa,  801 


Meningitis  serosa,  dizziness  in,  801 
etiology  of,  801 
nystagmus  in,  801 
symptoms  of,  801 
torticollis  in,  801 
treatment  of,  802,  886 
«nuitis  and,  164,  180 
followmg  turbinotomy,  242 
vestibular  nystamnus  and,  633 
Mentality  in  adpnoids,  335 
Menthol  in  tuberculosis  of  larynx,  ^11 
Mercury,  nitrate  of,  56 
Mesophaxynx,  in8ammator>-  diseases  of, 

350 
Meyer's  ring  curette,  337, 342 
Michel's  metal  clamp  suture,  855,  857 

suture  clip  forceps,  857 
Microtia,  662,  663 

Middle  ear,  inflation  of,  in  acute  suppura- 
tive otitis  media,  763 
suppuration,     bacteriology     of, 

797,  798 
tuberculosis  of,  312 
Mikulicz's  cells,  285 

Miller's  asthma,  453,  507.    See  also  Lar- 
yngismus stridulus. 
Mix^  diphtheria,  479 

infection  in  diphtheria,  477 
laryngeal  diphtheria,  482 
Mogiphonm,  509 
Monophasia,  923 
Morve,  321 
Mosetig-Moorhof  plastic  operation,  891. 

892,  893 
Mosher's  8afetj;-pin  holder,  590 
Moure's  operation  for  deviations  of  nasal 
septum,  81 
upon  ethmoidal  sinuses,  247 
Mouth-breathing  in  adenoids,  335 
chronic  laryngitia  and,  463 
diffused  hypertrophic  laryngitiii 

and,  463 
neoplasms  of  larynx  and,  543 
papillomatous    hypertrophy    of 
larynx  and,  500 
Mucin  in  nasal  hydrorrhea,  263 
Mucopurulent  rhinitis,  154 
Mucosa  knife  Ballenger's,  96 
Mucous  membrane,  sloughing  of,  in  diph- 
theria, 477 
rhinitis,  simple,  154 
Multiple  sclerosis,  laryngeal  paralyus  and, 
519 
throat  in,  32 
Mumps,    hyperemia    of    labyrinth    and, 
902 
labyrinth  in,  912 
Muscle,  constrictor,  superior,  of  pharj'nx, 
383,389,418,423 
digastric,  in  excision  of  external  caro- 
tid artery,  376 
palatoglossus,  382,  389 
pnlatopharyngeus,  382,  389 
stuiHHliuH,  605,  610 
sternocleidomastoid,  lymphatic  rela* 
tious  of,  385 
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Miucte,  stylohyoid,  in  excision  of  external 
carotid  artery,  376 
BtylopbaryoKeus,  897 
t^isor  tympani,  605,  610 
tenotomy  of,  693 
Muscles  in  diphtheria,  47S 

of  larynx,  610,  511,513 
Mutism,  032 

Myco«8  of  external  auditory  meatus,  680, 
681 
leptothricia  of  tonsils,  406 
Mylea    operation  upon  maxillaiy  sinus, 

Myrii^tis,  687 
chronic,  689 

defective  hearing  from,  648 
diagnosis  of,  688 
eruptions  in,  687 
etJolc^y  of,  687 
hearing  in,  688 
prognosis  of,  688 
symptoms  of,  687 
treatment  of,  688 
Myxoma  of  nose,  267 

classiG cation  of,  surgical,  270 

etiolt«y  of,  267 

pathology  of,  268 

prognosis  of,  270 

removal  of,  with  snare,  272 

symptoms  of,  268 

treatment  of,  270,  271 
of  pharynx,  368 
Myxosarcoma  of  pharynx,  373 


Nakai.  chamhfrs,  17 

sinning  voicp  and,  530 
deformity  in  crfliiiism,  2fl6 
diphtheria,  47'J,  480,  483 
disejvse,  goitn^  and,  2(56 

Clruvi'-s'  (iisoase  and,  266 
singing  voioo  and,  524,  532 
hemorrhage,  2S2 
hydrorrhea,  2()3 

lenions,  diseases  of  eye  and,  34,  35 
neuroses,  251 
obstruction,  115 

acute  calarrhal  otitis  media  and, 
723 
respiration,  23 

wcrelion  in  enipyonui  of  iiceeasorj- 
fiinuHcs,  31 
in  h'prosy,  roiilngiousin's.s  of,  320 
in     ohslnictive     deviiilions     of 
nitsal  !to|ituni,  65 
BCptum,  17 

fiiTtilagc  of,  rofonnation  of,  101, 

102, 
deflection     of     acnle     ciLlarrhal 

lar>-ngitis  and.  44S 
dcfortnifies  of,  57 
deviations  of,  57 

nirtilat[inouM,  60 

oiwrations  for,  07,  68 


Nasal  septum,  deviations  of,  cUasficatko 
of,  59 
correction  of,  62,  67 
diiTuaed     hj-pertrophic  Iir- 

^-ngitis  and,  463,  465 
cpiBtaxis  and,  66 
etiology  of,  57,  58 
hemorrhage  and,  66 
hyperesthetic  rhinitis  and, 

253 
obstructive,  asthma  in,  65 
dizziness  in,  63 
headache  in, 63 
nasal  secretions  in,  65 
stenosis  in,  65 
turbinated  bonee  in,  63 
vertigo  in,  63 
operations        for,       A:3cb- 
Mayer's,  77,  78,  79 
Boeworth's,  70, 71, 73 
Freer's,  100,  101 
Gleason'a,  75,  76, 77 
Kyle's,  80 
Moure's,  81 
open  method  of,  100^ 

101 
Price-Brown's,  81 
Roe's,  79 
Sluder's,  74.  75 
Watson's,  73,  74 
osseous,  60 

operations  for,  chmcc 
of,  68,  69 
symptoms  of,  objective,  66 
subjective,  63 
hypertrophies  of,  soft,  70 
cauterj'  for,  70 
lesions  of,  obstnieiive,  62 
operations  for,  67.  6S,  69 
perforation  of,  103 
etiology  of.  1(C 
oiwralions  for.  104 

Ballcngcr's        mucoKt 
swivel  knife  for,  Ito 
Goldsmith's,  109 
Goldstein's  plastic  %p, 

104 
Hazletine's  plastic,  105. 

106 
Yankauer's    intrans^sl 
suture,  107,  lOtS 
in  scarlet  fever,  103 
symptoms  of,  103 
treatment  of,  104 
liibereulosis    of    nofC    ani 
305 
npurs  on,  removal  of,  60,  72 
submucous  resection  of.  IM'-lOO 
acoidenis  in,  W,  lU" 
after-Irealment  in,  !'*i 
iinetsthesia  in,  S2,  S4 
dret+riing  for,  PS 
elevation  of  mncoperi- 
cliondriumin,!*! 
of  periosteum  in, 
S5,  W 
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Nasal   septum,  eubmucous  resection  of, 
elevators  for,  86, 86, 
87 
Foster-Ballenger  for- 
ceps in,  93,  94,  96 
Freer's    method,    100, 

101 
gouge  for,  94,  96 
incision     in,     through 
cattilage,  91 
Haiek'a,  84,  90 
KiUian'a,   84,  85, 
90 
inspection  of    field  of 

operation  in,  97,  98 
open  method  of,   100, 

101 
position  of  patient  in, 

82 
splints  for,  98 
spokeshavc  in,  use  of, 

93 
swivel  knife  in,  use  of, 
91,  92,  96 
splint.  Carter's,  290 
stenosis,  respiration  and,  17 
suppuration,  160 
tachycardia,  266 
tube  splints,  Mayer's,  79 
Nausea    in    infectious    labyrinthitis    of 
middle-ear  origin,  869 
in  injuries  of  membrana  tympani,  686 
from  irritation  of  labyrinth,  686 
in  M^ni^re'a  disease,  904 
vestibular  nystagmus  and,  630,  633 
Neck,  tumors  of,  laryngeal  paralysis  and. 

619 
Negative  air  pressure,  treatment  of  mnu- 
it  is  by,  196 
pressure  apparatus,  4.5 
Ndsscr-Emst  bodies  in  diphtheria,  475 
Neisser's  stain  for  Klebs-Ix>effler  bacillus, 

475 
Neoplasms  of  larynx,  542 
erf  not«,  267 
of  phar>nx,  366,  372 
of  subglottic  spare,  644 
of  tomnis,  439,  441 
Nephritis,  hemorrhage  intti  labyrinth  in, 

903 
Nerve,  aca<jticaH,  paralysis  f^f,  JJ13 
auditory,  611 

distribution  rrf,  6]  1 
paralyHJH  of,  9IS,  {119 
auricularis  \MmtmiinH  prrtfuiidft,  X{i7 
chonla  tympani,  r'rIalioriM nf ,  OOi',  IMNl 
facial,   anaHtom(f»<irt   of,   wiilt   tiy)H(- 
g]<^Mnal  U'T.1;  Wl7  (KM 
anatoiity  'if,  hWi,  W.fl 
[mralvKit  of.  T,y.;  Wt,',  W« 
rvIatioFi  'if,  ''I  (uiituH  iu\  hlilMirri, 

to  aririiiiui  tvi'tfrniil' iia,  KV.'. 
til   )ii,nuiiit't\    nxittmntlin 

Ui  tyiojfMii';  '»vlf '/,  >■./]>) 


Ner\'e,   facial,   surgery  of,  plastic,  895, 
896,  897 
glossopharyngeal,   i)araly8is  of,  613 
hypoglossal,    anastomosis    of,    with 
facial  nerve,  897-901 
paralysis  of,  895,  896 
BUTVfry  of,  plastic,  895,  896 
infra-orbital,  relation  of,  to  maxillary 

sinus,  167 
laryngeal,  inferior,  paralysis  of,  514, 
515 
recurrent,  paralysis  of,  514,  515, 

518 
superior,  paral>-^  of,  513 
optic,  relation  of,  to  sphenoidal  sinus, 

169 
petrosal,  897 

pncumc^astric,  511,  513,  614,  516, 
897 
irritation  of,  shock  from,  573 
relations  of,  516 
spinal  accessorj',  513,  516,  519 
stapedius,  897 
sj-mpathetic,  897 
Xen-ous  cough,  509 

system  in  diphtheria,  477,  484 
Neumann's  operation  for  acute  suppura- 
tive otitis  media,  874-fi79 
Neiu^gia    in    acute   suppurative    otitis 
media,  758 
in  chronic  mastoiditis,  785 
of  larynx,  508 
of  pharynx,  363 

trigeminal,   hyperesthesia   acoustica 
in,  920 
Neurasthenia,  hyperacuteness  of  hearing 
and,  919 
laryngeal  paralysis  and,  520,  521 
nystagmus  in,  639 
vertigo  in,  639 
Neuritis,  faraal  paralysis  and,  896 
optic,  642 

einuitis  and,  187 
Neuroses  of  larynx,  506 
Nitrate  of  silver,  4 
Nitrous  oxide  anesthesia  in  tonsillotomy, 

Nfxlulnt,  Hingcr'H,  467 

N'oiiUM,  Hubjw;fiv(^  920 

NuMr,  )w;(WHMory  sinuiVM  of,  H),  Itil 

(urtinoiriycoHJH  of,  323 

m\itnm\t%  of,  27tt 

nlL'TrmtiiiK  KtWHMis  of,  137 

iiriulorriy  of,  (^liiiif^ni,  17 

nrn'iriia  iirnt,  'iH 

iiriKi"rri;L  of,  270 

iu|iiiliiii:  or  litirrip,  oiNTHiion  for,  Hal- 
|i-nK<-r'ri     intruiioMal, 
291 
fkliriijd,  293 

iiirirof,  'J.V_' 

liliKxl  nilpfily  'if,  21 

niirinoiiiit  'if,  27'l 

I  hiiiiili<-fn  (if,  17 

Milioiil  'Irit'ii'Turiiin  of,  2H5 

(I':('|J  tu\Ui-n  lit,  tutTfffAUm  lit,  280 
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None,  deformities  of,  parafTin  injeftions 
for,  295 
Thienwh  graft  for,  291 

diKHitive  tract  and,  20 

diphtheria  of,  480,  481 

diKlocat€d,  292,  293 

edema  of,  acute  circuinscribo<),  2fi2 

erectile  tissue  of,  18 

excretoiy  organn  and,  30 

fibroma  of,  274 

as  a  filter,  24,  25 

foreign  bodies  in,  2S7 

functions  of,  23,  2.') 

furuneiiloab  of,  286 

general  medicine  and,  26 

danders  of,  321 

Hemorrhage  from,  282 

hyperaenmtive  area  in,  nervous  cough 
from,  509 

inflammatory  diseases  of,  110 

lipoma  of,  278 

long  or  drooping,  operation  for,  Bal- 
lenger's,  293 

lupus  of,  302 

lymphoma  of,  276 

malaria  and,  29 

meatuses  of,  18 
middle,  18 
myxoma  of,  267 
superior,  19 

neoplasms  of,  267 

nerve  supply  of,  19,  21 

ner\*es  of,  aenaory,  19 

neuroses  of,  251 

obstruclion  of,  115,  L17,  119,  120 

ostpoiiiii  uf,  277 

f)apitlo[ii:t  of,  27-t 

phv--*ioluKy  "f,  22 

I»o[ypi  <if.  2117 

rheurii:ilir  fcviT  luui,  29 

phvsioloKy  of.  22 

sailiiic,  piiralliii  injcci  ions  for,  2!M> 

sarcoma  of,  271) 

(scrow-wornirf  in,  2S7 

septum  of,  17 

pteniwiy  of,  31 

fitroptoiiiplithrria  of,  4S1 

subimicouH   ri'wcctioii  of.     iScc   XiisaJ 
septum.  siibniui-ouH  resection  of. 

"swell  bodicw"  of.  IS,  24 

Bypliilin  of,  33,  315 

turbinated  hones  o^,  17    IS 

twisted  or  ero<ikeil,  HallenRer'M  oper- 
ation for.  L'Xil,  211(1.291 

"vieiinis  ciri-le"  of.  199 
"key"  lo,  HW 
|Hily])i  in,  267 
Nystatin u^i,  IViS 

aft<T-,  (>:«),  (vtK,  040.  6-U 

from  lileoh'il.  fW9 

in  cen-bellar  absees,-*,  642,  643 

in  circiMiiseribed  labyrinthitis,  (135 

in  ciincussion  of  labyrinth,  914 

in  ilestnietion  of  labyrinth,  6i0,  ri41 

in  infectious  labyrinthitis  of  mid<l]<> 
ear  ori^n,  859 


Nystagmus  in  injuries  of  membranA  l\'ii>> 
p.ini,  686 
from  intoxication,  639 
of  intracranial  origin,  642.  643 
from  irritation  of  labyrinth,  686 
labyrinthine,  diagnosis  of,  643, 544 
in  meningitis,  t}4l 

diagnosis  of,  from  n>-gtagmu8  id 
cerebellar      aboom, 
641,  642 
of  intrarntnia)  ciripn, 
641.  tH2 
serosa,  801 
in  neurasthenia,  6^19 
ocuhir,  628 

in  deaf-mut^,  628 
primary,  630 

reversM,  importance  of,  634 
rotarj',  from  labyrinthine  initatino, 

625 
spontaneous,  630,    633.  634 

in  M^ni^re'a  diseaii«,  901 
in  suppurative  otitis  media,  766 
in  traumatic   circumscribed  bthjiin- 
thitis,  638 
labyrinthitis  purulenta,  Sa3 
vratibular,  628 

alcohol  and,  633 

Barany's  fixation  app.-uatus  in, 

635 
brain  tumor  and,  633 
caloric  test  fur,  634,  635 
due  to  turning,  629 
fistula  teat  and,  629 
intracranial  diseaiie  and,  6.33 
meningitis  and,  Ki3 
nausea  ami,  6.30,  6:i;{ 
pathological  cxiwrinienhil.  Uti 
physiological,  caloric.  ti:(l 
exi>eriinentat,  1529 
rotary,  6.30 
pejisiekncss  and,  ti.33 
tobacco  and,  (W3 
vertigo  and,  Wit),  t>;il.  f^i 
vomiting  and,  0.'M),  633 


OBSTRrmvR  lesions  of  na.s;»l  sepluni.  C<2 

rhinitis,  142 
Occupation  deafness.  915,  91t> 
Ocular  nystagmu.s.  f>2S 

symptoms  in  sinuili.s,  U>4,  IrW,  ]<1 
186,  187 
O'Dwyer's  intubation  instninients.  491 
Odor,  subjective,  pignificunee  of.  173 
Odynophagia,  447 
(Elenia.    Sit-  Edema. 
Office  c<iuipnient.  36— i7 
Ointments,  52 
Olfaction,  ncurose.s  of,  2.~il 
Olfaclor\'  fissure,  obstruction  of   21    1!'.' 
168 
anosmia  and,  2ol 
pus  in,  19,  160 
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Olfactory  lobe,  irritation  of,  hyperofimia 
from.  Zfll 
ner\'e,  21 
Ollicr'a   otM-nition    for   sarcoma  of  noso. 

280 
Opea  method  of  operation  for  <leviation» 

of  nasal  septum,  100,  101 
Operating  chair,  30 

C^hthalmic  veins,  infortlnn  through,  32 
Opsonic  index,  127 
Optic  neuritis,  642 

sinuitiit  and,  1K7 
Orbito-ethmoid  operation  upon  ethmoidal 

sinuses,  249 
Orthoform  in  tuberculosis  of  larynx,  311 
Osseous  deviations  of  nasal  septum,  60 
Ossicles  of  ear,  605 

ankylosis  of,  in  adhesive  processes  of 
middle  ear,  744,  475 
in  detif-mutism,  931 
defective  hearing  from,  646 
caries  of,  defective  hearing  from,  646 
fracture  of ,  686 

loss  of,  in  acute  suppurative  otitis 
media,  762 
OBsiculectomy,  607,  773,  817 
after-treatment  of,  821 
anesthetic  for,  817  _ 

Delstanche's  ring  knife  for,  819 
dressing  in,  821 
hemorrhage  in,  821 
incision  of  membrana  tympani   in, 

817,  8!8 
preparation  of  ear  for,  817 
removal  of  incus  in,  819,  820 

of  malleus  in,  819,  820 
Sexton's  knives  for,  819 
Osteoma  of  epipharynx,  278 
of  noso,  277 

diagnosis  of,  277 
jiathology  of,  277 
aymptoniB  of,  277 
treatment  of,  277 
Osteoplastic    operation.    Beck's    double, 
upon  frontal  sinus,  219 
KiuHter'a,  upon  frontal  sinus,  218 
OsteoflclerosiH  of  mastoid  proceaa,  785 
Ostrum's  forward  cutting  fom-ps,  228 

localizer,  223 
f)thematoma,  664 

dementia  and,  664 
<liagnositi  of,  666 

from  anitioma  of  auricle,  607 
etiology  of,  66;i 
I>;iter  coil  for,  666 
pain  in,  665 
prognosis  of,  666 
rcHcmblance  of,  to  |>i>nchoiMlritiH  of 

auricle,  670 
symptomH  of,  665 
treatment  of,  666 
Otitis  ext«>rna,  673 

crouposa,  677 
diffuHa,  675 
h^niorrhai^ca,  676 
parasitica,  680 


Otitis  interna,  908 

parotitica,  911 
media,  acute  lacunar  tonsillitis  and, 
396 
adenoids  and,  336 
bacteriology  of,  796,  797 
catarrhal,  acute,  719 

auscultation  in,  728 
bacteriology    of,    719, 

720 
bone     conduction     in, 

727,  729 
climate  and,  722 
djabetea  and,  726 
dia^osia  of,  725 
duration  of,  729 
epipharyngeal  diaeasea 

and,  724 
ethmoiditis  and,  724 
etiology  of,  719 
faucial  tonsils  and,  724 
incision   of  membraoa 

tympani  in,  694 
inflatioD   of   tympanic 

cavity  for,  730,  731 
intracranial    complica- 
tions in,  726 
leeching  for,  731,732 
membrana  tympani  in, 

727 
nasal  diseases  and,  723 
obstruction  and, 
723 
onset  of,  726 
pathology  of,  726 
i>neumoma88aKe    for, 
731 

{>rognOBis  of,  729 
Unnfi  test  in,  727 
Hphcnoiditis  and,  724 
symptoms  of,  725,  726 
syphilis  and,  724 
treatment  of,  729,  730 
tubal  disease  and,  524 
tuberculosis  and,  724 
weather  and,  720,  721, 

722 
Weber  teat  in,  727 
chronic  nioiat,  734 

adenoids  and,  739 
autophonjy  in,  736 
deafness  from,  734 
deafness  in,  735 
ethmoiditis  and, 

738 
etiology  of,  734 
membrana  tym- 
pani in,  736,  737 
I»aracusis     Willisii 

iuj  736 
passive  hyperemia 

in,  740 
prognosis  of,  738 
aphenoiditis    and, 

738 
eymptoms  of,  736 
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Otitis  media,  catarrhal,   chronic  moist, 
tinnitus  aurium 
in,  735 
treatment  of,  738, 
739 
catarrhalia  chronica,  740 

sicca,  740 
tnciaioD  of  membrana  tympani 

in,  693 
insidiosa,  751 
mastoid  antrum  and,  784 
pathology  of,  795 
sclerotica,  740 

sinus  thrombosis  and,  702,  766 
suppurative,  acute,  756 

abscess  of  brain  and, 

762 
adhesions  in,  761 
compression  of  air  in 

meatus  Id,  763 
course  of,  759 
deafness  from,  759,  761 
death  from,  762 
diabetes  and,  758 
dia^osis  of,  762 
dramage  id,  763 
etiology  of,  756 
external  auditory  mea- 
tus iu;  758 
hearing  m,  759 
incision  of  membrana 

tympani  in,  694 
infectious   fevers   and, 

756,  760  764 
inflation  of  middle  ear 

in,  763 
labyrinth  in.  Infection 

of,  7G2 
labyrinthitis  and,  860 
mHstoi<iilis  and,  761 
membrana  tympani  in, 

758,  762 
meningitis    and,     760, 

762,  766 
mucous  membrane  in, 

lorn  of,  762 
neuralgia  in,  758 
oaiiolra  in,  loss  of,  762 
pain  in,  757,  762 
perforation  in,  75S,  760 
predisposing  causes  of, 

757 
probe  in,  use  of,  762 
prognosis  of,  7t>3 

as      to      hearing, 
770 
Rinni^  teat  in,  761 
Uivinian  Begmenl  and, 

757 
secretions  in,  759 
sequela!  of,  760 
subjective    noises    in, 

759 
Bymptoms  of,  757 
temperature    in,    758, 
762 


Otitis  media,  suppurative,  acute, twmiu- 
tions  of,  760 
treatment  of,  763,  TTd, 

771,  773 
tympanic  munniir  in, 

763 
Weber  tfflt  in.  759 
in  children,  764 

con^nilsions  in,  765 
sj'mptoms  of,  765 
treatment  of,  766 
adenoids  and,  344 
chronic,  766 

adenoids  and,  771 
dry  gauze  drestdnp  for, 

772 
epiphiir>-ogitisaiid,  7T2 
forms  of,  767 
otorrhea  in,  767 
pun  m,  767 
I>erf orations  in,  768 
sinuitis  and,  772 
symptoms  of,  766 
treatment  of,  792 
alcohol.  774, 792 
with     boric    acid 

powder,  793 
with  campboroiol, 

793 
with       compound 
tincture  of  bcs- 
aoin,  793 
by  curettage,  774 
dry  gauze,  793 
by  irrigation,  793 
tia    Weber- Liel 
ciitheter,  772 
free  drainage  for,  790 
incision  of  membrana  tym- 
pani in,  7SW 
leeching  in,  7S9,  790 
massage  for,  790 
nystagmus  in,  801 
radiant  light  for,  789 
removal  of  graiiulalinn-s  in, 
791 
morbid  miiterial  in.  791 
sequela-  of,  779 
treatment  of,  788 
vaccine  iherapv  for,  TiiO 
pyphilitic.  912 
tubereulims,  314 
Otomyeosis.  680 
Otopiesiw,  !i:i3 

Otorrhea,  chronic,  in  abscess  of  hniin.  7ti( 
806 
danfcers  of,  798 
extradural  absrcfw  an<i.  803 
life  insuranee  and,  76t»,  KJ4 
treatment  of,  771,  773 
in  chronic  suppurative  otitis  mt^li! 

767 
in  deaf-mutism,  933 
Otosclerosis,  751 
Otoscope,  Siegle'a,  759,  7t>4 
Oval  window,  606 
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ParalysiH,    larvngeal,    locomotor    ataxia 
and,  519 
multiple  sclerosis  and,  51S 
neurasthenia  and,  520,  521 
pericarditis  and,  513,  510 
phonation  in,  517 
pleurisy  and,  513,  516 
pneumonia  and,  514 
prc^resuve  bulbar  paralysis  and, 

519 
s<M)liofiis  and,  516 
syphilis  and,  517,  519,  520 
tny'^idectomy  in,  519 
traoheotomy  in,  518   520,  521, 

522 
traumatisms  and,  513,  516 
tuberculosis  and,  513 
tumors  and,  513,  516,  618 
of  brain  and,  519 
of  mediastinum   and,   513, 

516,  518,  619,  520 
of  neck  and,  519 
typhoid  fever  and,  513 
unilateral,  515,  518 
voice  in,  514,  520 
of  pharynx,  363,  364,  365 
of  posterior  crico-arytcnoid  muscle, 
diagnosis  of,  from  chronic  laryn- 
gitis, 471 
progressive  bulbar,  laryngeal  para- 
lysis and, 519 
rheumatic,  of  auditor>'  nerve,  918 
'.  rom  tumor  of  brajn,  923 
Parosmia,  251 

in  sinuitis,  186 
Pareathesia  of  pharjTix,  3G2 
Passow-Trautmann  phistic  operation,  892, 

894 
Patency  of  Euatachiivn  tube,  704 
Perception  of  tone,  616 
PorfoFiition  of  niembrana  tympani,  6S9 

of  nasal  seplum,  103 
Pericarditis,  luryiigeal  pfiralysls  and,  513 

516 
Perichondritis  of  auric  e   599,  670 

rnjL-iloid  operation  and,  599,  070 
resemblance  of,  to  nilicniatoma, 

670 
symptoms  of,  670 
treatment  of,  670 
of  cricoid  carlitane,  455 
of  i.irvnx,  ■4r)5 

(haguosia  of,  from  acute  larj'n- 
gitis  in  children,  455  I 

from    larj'ngi'id    carcinoma, 
o55  I 

edema  of  lar>-nx  and,  460,  461    I 
pachydermia  \aryngia  and,  498 
Perilymph,  611  I 

I'erineiiritis,  facia   paralysis  and,  896         | 
Periosteum,  elevation  <if,  in  submucous 
resection  of  nasal  septum,  85,  90  i 

Periostitis     acute,    of  miistoid    process, 
784       _  _  I 

dilTiised    inflammation    of    external  ' 
auditory  meatus  and,  675  1 


Periton^IIar  abscess,  402.    See  alao  Vm- 

tonsillitis. 
Peritonsillitis,  402 

Ballenger's  operation  for,  4G5 
complications  of,  403 
edema  of  larynx  and,  460 
etiology  of,  402 
sequelfe  of,  403 
symptoms  of,  402 
thrombophlebitis  and,  403 
treatment  of,  403  404 
Perpendicular  plate  of  ethmoid,  rpmonl 
of,   in   submucous   resection  of  luusl 
septum,  94 
Pes  anserinus,  376.  897 
Petrosal  nerve,  897 
Pharyngeal  adenoids.  331 
scissors,  345 

tonsils,  development  of,  382 
Pharyngitis,  catarrhal,  ample  acute,  350 
chronic,  351 

cough  in  ^352 
electrocautery  in,  333 
etiology  of,  351 
hoarseness  in  352 
pathology  of,  352 
pnq^osis  of.  353 
rheumatic   diatbcas   and,  353, 

353 
symptoms  of,  352 
tobacco  and,  351,  352 
treatment  of,  3^ 
granular,  351.    See  also  Phai^itgiti!, 

chronic, 
lacunar,  351.    See  also  PharATietia, 

chronic. 
pinging  voice  and.  529 
Pharyngotoniy,  subhyoid,  563 
indications  for,  563 
technique  of,  ."jOS,  564,  565 
Pharj'nx,  akine-sis  of.  361 
ancsdicsia  of,  362 
angioma  of,  371 
cyBtoina  of,  367 
erectile  tumors  of,  371 
libronia  of,  36*i 
glanders  of,  323 
hyperesthesia  of,  362 

globus  hystericus  and,  3(>2 
Iivperkinesis  of,  'AG^.  365 
liypersensiliveness  of,  302 
li|K>ma  of,  371 
lupus  of,  303 
lymphadenomala  of,  367 
lymphoiil  tissue  of,  352 
I  ymphoina  of,  307 
malformation.«  of,  3*>0 
muscles  of,  panlysis  of,  364 
myxomata  of,  368 
neoplasms  of,  366,  372 
neuraleiaof,  3(y 
neuroses  of,  362,  563 

rheumatism  and,3<>3 
tobacco  and,  362 
pajiilloinata  of,  30S 
paralysis  of,  bulbar,  acute,  36^i,  361 
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Pharj'nx,  paralysis  of,  bulbar,   chronic, 

central,  363,  364 
dipbtherilic,  361 

symptoms  of,  3&4 
treatment  of,  36.^ 
facial  paralysis  and ,  365 
peripheral,  364 
paresthesia  of,  362 

<liirinR  menopause,  363 
sarcoma  of,  372 

diaftnosis  of,   from   fibroma   of 
pharynx,  369 
sensor^'   neuroses  of,    hysteria    and, 

362 
Bin^ng  voice  and,  529 
spasm  of,  365 

brain  tumor  and,  365 
foreign  bodies  and,  36.'> 
globus  hystericus  and,  365 
in  hydrophobia.  365 
prc^nosis  of,  365 
symptoms  of,  365 
treatment  of,  365 
steno^  of,  360 
syphilis  of,  315 
teratoma  of,  366 
tubercultms  of,  305 
FtUegmonous  angiaa  in  diphtheria,  480 
diphtheria,  479 
laiyn^l  diphtheria,  482 
laryn^tis,  acut«,  456 
lingual  tonsitlitis,  acute,  347 
rhinitis,  287 
toasiUitis,  402 
Fbonation,  23 

in  laryngeal  paral>-8is,  517 
Pbonatory  spasm,  507 
Hithisis,  pharyngeal,  306 
"I^geoa  chest,"  adenoids  and,  345 
Pilocarpine    in    acute    catarrhal    laryn- 
gitis, 470 
in  atrophic  larj'n^tis,  470 
IMschel's  collodion  dres^ng,  144 
neurisy,  laryngeal  pamlysis  and,  513, 516 
Plica  satpingophamigeus,  712 

Bupratonsillans,  383,  394,  400,  406 
tonMUaris,  383,  394,  400,  406,  423 
triangularis,  385,  400,  417 
Pficotomy,  698 
PneumococcuH    in    membranous    Iar>-n- 

ptis,  458 
Pneumomaasage,  40,  42, 125 

for  acute  catarrhal  otitis  media,  731 
in  hyperostosis  of  bony  capsule  of 

labyrinth,  755 
in  .M<^m*re's  symptom  complex,  906 
Pneumonia,  chronic  bulbar  paralvMs  and 
364  1        .  . 

foreign  bodies  in  re8pitator\-  passages 
,  and,  576 

hj-peremia  of  labyrinth  and,  902 
inspiration,  operations  for  laryngeal 

carcmomaand,573 
laryngeal  paralvaia  and.  514 
lobar,  laryngeal  paralysis  and,  514 


Pneumonia,  metastatic,  in  thn)mbniii9  of 
lateral  sinus,  811 
tracheo8CO|)y  and,  582 
Polar  granules  in  diphtheria,  475 
Politzerization,  710,  715 
Poiitrer'a  acoumeter,  618,  619,  932 
bag,  624,  715,  716 
method    of   inflation    of    tympanic 

cavity,  715 
modified  method  of  inflation  of  tym- 
panic cavilj-  716 
Pollen  of  plants,   m-peresthetir   rhinitis 

andj  255 
Polypi,  defective  hearing  from,  646,  647 
diffused  h>-pertrophic  lar>'ngitis  and, 

463,465 
h>-peresthetic  rhinitis  and,  254 
nasal,  267.  See  also  Myxoma  of  nose, 
sinuitis  and;  177,  180,  184,  189 
within  '"vicious  circle"  of  nose,  267 
Poetauricular  fistula,  closure  of,  893 

incision  in  radical  mastoid  operation, 
857 
for  removal  of  foreign  bodies  in 
ear,  655 
Postdiphtheritic  paralyms,  4S4 

respiration  in,  484 
Postnasal    "dropping,  '    significance   of, 

173 
Postoperative  labj-rinthitis,  863 
Potassium  iodide  in  actinomycosis.  326 
in  pachydermia  larynps,  498 
subglottic  stenosis  and  505 
Pouch  of  hypopharj-nx,  593 

of  larynx,  dilatation  of,  499 
Poulticing,  123 
Powder  insufflator,  .50 
Pregnancy,   tuberculous   larj'ngitis  and, 

312 
Pressure,  atrophic  rhinitis  due  to,  155 
Price-Brown's  operation  for  de\-iation8  of 

nasal  septum,  81 
Primary  mastoiditis,  acule,  821 

nystagniua,  630 
Prolapse  of  ventricle  of  Morgagni,  500 
Prominentia  cnnalis  faoialw,  ti06 
semicircularis  lateralis,  607 
Promontorium,  606 
Proul'a  method  for  reconling  watch  test 

for  hearing,  617 
PrusBak's  space,  608,  733 

suppuration  of,  610 
Pseudocroiip,  4-')3 
Paeudodiphtheria   bacilli   in   diphtheria, 

476 
Pseudomembranc  in  diphtheria,  476 
appearance  of,  477 
effect  of  antitoxin  on,  487 
formation  of,  477 
Pseudomembranous  angina,  398 
croup,  457 

diagnosis  of,  from  acute  laryn- 
gitis in  children,  455 
sore  throat,  364 
"Pseudotabes,  diphtheritic,"  484 
Puberty,  influence  of,  on  voice,  623 
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Puerperal  fever,  hyperemia  of  labyrinth 

and,  902 
Pulmonary      gangrene     from     infection 

through  tonsils,  379,  380 
Puncture,  lumbar,  801 
Pynchon-Golding-Bird's  curette,  342 
IVnchon'a  cautery  diaeecfion  of  ton>dlti, 
427 
massage  apparatus,  41 
BubmcrgetJ  tonal,  406 
tonsil  hemofitatj  420 
Pyc^enic  diseases,  intracmnial,  of  otitic 
origin,  800 


Quinine,  hyperemia  of   labyrinth  from, 

902 
Quinlan's  forceps,  342 
Quinsy,  402.     See  also  Peritonsillitis. 


B 


Radiant  light  in  treatment  of  suppura- 
tive otitis  media,  789 
Radical  mastoid  operation,  774,  778,  787, 

831 
Radiotherapy  in  lupus  of  nose,  303 

for  tuberculosis  of  nose,  305 
Radium  in  lupus  of  nose,  303 

in  tuberculods  of  larynx,  313 
Ray  fungus,  323 
Reaction  of  inflammation,  110 
Recpssufl  epitympanicuH,  606,  607 
Rectal  alimeiilation  in  intubation,  497 

ojicrMtions  for  laryngeal  rancer 
and,  573 
anpsthewia  for  laryngofi.ssure,  r)61 
Reflex,  cardiac,  in  oiH'rations  for  larj-ngeol 
can'inonia,  Hl'-i 
neuroses,  niLsid,  2.52 
phcnoniona  of  niusul  origin,  21 
toxemic,  29,  30 
Refrartion,  di.sonliTS  of,  in  sinuilis,  185 
Roissncr'a  membrane,  til3 
Kfw'Clion  in  adenoids,  'S'M,  343 

HubniucouM,    of     niiriiil    septum,    82, 
100 
Hespir:iti(in  in  acute  calarrhul  laryngitis, 
451 
in  laryngeal  diphtheria,  4S1 
methods  of,  improper,  530 
nasitl,  2:{ 

in  postdijilillicrilic  paralysis,  484 
Respiratorj'  funcliims  of  nose.  23 
passages,  fon'JKii  bodies  in,  575 
tract,  upper,  epithelium  of,  448 
fiincti<in  of,  26 
infections  of,  32 
inllainniiilion  in,  44S 
inoperable  cancer  of,  375 
Retropharjngeal  abscess,  357 
boric  acid  in,  359,  360 
diagnosis  of,  357 

from  aneurysm,  357 


Retropharyngeal   ab:4Cciv,    diaenoeia  d, 
from  membranous  lar)7i|dtci, 
4.59 
etiology  of,  357 
iodoform  emulsion  in,  3oS,  3^ 

360 
operation  for,  358,  359 
prognosis  of,  358 
symptoms  of,  357 
treatment  of,  358 
Reverdin's  needle,  857 
Reversed  nystacmus,  importance  of,  634 
Rheumatic  diathesiB,  chronic  pharvni^iii 
and,  352,  353 
fc^-er  from  infection  through  toasil^ 
379,380 
nose  and,  29 
paralysis  of  auditory  ner\-e,  91S 
Rheumatism,  acute  articular,  acute  lani- 
nar  tonsillitis  and.  396 
operations  on  toasiU  and, 
414 
chronic  lacunar  tonsillitis  and,  401 
neuroses  of  pharvnx  and,  363 
Rhinal  hydrorrhea,  263 
Rhinitis,  acute,  130 

constitutional     d>-Bcniaiu   ami, 

130 
etiology  of,  130 
patholo^  of,  133 
prognosis  of,  134 
specific  fevers  and,  130 
"awell  bodies"  in,  131 
symptoms  of,  133 
treatment  of,  134 

with  Icukodcscent  lump.  1^*5 
atrophic,  1.54 

cyanotic   congestion   and.   l'"!. 

1.5.5 
due  to  pressure,  155 

ciioi'^O'  of.  155 
prognosis  of,  1.5.5 
symptoms  of,  1.55 
treatment  of,  1.5.5 
suppurative  sinuitis,  1  jfi 
etiologj'  of,  1.54 
ozena  in,  150 
[jaraftin  injections  in,  158 
simple,  155 
symptoms   of.  1.57 
treatment  of,  157 
chronic,    with    collajisc    of   crreiiK' 
tissue,  1.53,  Idi 
dr>-.  1;>4 
with  turgescenee.  137 

clettrocauierizationfor,  139 
etiologj-  of,  137 
patholopj-  of,  13S 
prognosis  of,  139 
submucoiis       cauterifciiion 

for,  141 
symptonia  of,  13S 
treatment  of,  139 
liypereslhetie,  252 

alcohol  injections  for,  261 
climatic  influence  and,  254 
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Kl^-ina,  2fil 
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hyi»wp]timi<;.  1-12,  147,  267 

in  rut>i*rcuIi.i'<iH  of  Ifirviix.  311             ^^^H 

etioInKy  of.  147 

Rotv^nmiilk'r'H  fttatiu,  3.^1,  336.'  KtS,  0O4,         ^^H 

proKDAHUiof,  149 

7(10,701.712                                                     ^^M 

rtiintxtcojiy  in,  iintpriur,  t48 

Rows  poeition,  2S0.  370,  416.  592                          H 

BympUKiia  of,  MS 

Rotor}-    nystagmuH    from    liibyriritliint-               ^M 

IrPatmfntof,  161 

irritjition,  025                                                  ^M 

hyijerlrophi*",  142 

pIiy#io]osi(>u1  vestibular  nvstagmus,               ^M 

dcclnJcautoTy,  114 

etinloRj-  of,  MS 

Riiimd  window,  t^l6                                            ^^^^ 

patliohiKV  of,  1 1:2 

lioundHvI]  Kin-oiuu  of  pharynx,  372              ^^^H 

nrfiKHft^is  (if,  1 4:j 
■well  hiMlits"  in,  143 

RiiAult'fl  tonriil  pimch  fomepA.  42.S                   ^^^H 

Ruptiin!  iif  menibrnna  tympatii,  686               ^^^H 

CyillplOIli:!  of,  143 

RuKsoil'i  fticlminopliilt^,  2S.'}                           ^^^| 

trpftlnirnt  of,  HI 

Kikvian  perforator,  82.%  S26                              ^^^H 

Iniu'i)|iiini1<-nt,  154 

^^^^^M 

itiuvDUf,  firnpio,  151 

^^^^M 

nfwinirljvp,  142 

^^M 

plilf-KiixiiioiLo,  2K7 

^^^H 

flip  mraiive,  100 
Rhimih  ia  pata,  paraffin  injwiiiwi  in,  296 
KtiinorrliVH,  ri-min*piiml,  2fi3,  264 

Saudlk  nuM-,  iMinifFin  itijcMKioiis  uf,  21)6           ^^^| 

Sajous'  liu-yngraL  forcf^px,  4li.'i,  4(17                   ^^^H 

ii[ii>li(  aior,  402                             ^^^H 
Sali<:\'[lc   acid,    Iiypereuiiu   uf   lubyrintb              ^M 

eiioIoRy  of,  2iH 

trratmftit  of,  28.5 

from.  902                                                           ^^M 

nhiiioKi'ItrnniK,  2'»4 

Salivary  tiatiila,  ^76                                                ^^^^| 

bactpriolony  of,  2X4 

SiUpinb:iiii«.  700                                               ^^^| 

dcfinilinii  of,  2S4 

.Salpinenph.iryni{cal  fold,  330                             ^^^H 

dia^bisis   of,   from   discrple   hyper- 

KantiJiini,  tlssurc!)  of.  o^HI                                  ^^^^| 

tropbic  luiA-HKiUii,  467 

Surcomu  of  aiirirlc,  4}I)H                                     ^^^H 

otioIoRj'  of.  2h4 

(iiiignoj^Ui  of,  6t10                                  ^^^H 

MtholoRv  of,  2K3 
Riimitni  rm-M  in,  2SB 

iinignDHiii  of,  (it>0                                  ^^^H 

In-ulnunt  of,  «(ili                                        H 

Rvnipiuiiif!  of,  '2S^ 
tnio:>ii>itnun  in,  2Sf> 

of  larjik.x,  diiiKiio)^  of,  frviti  cliruuio          ^^^| 

liLryngiti.4,  471                                           ^^^H 

tn-aiiiR-nl  of,  2HtJ 

noM>,  279^                                                 ^^^H 

RhiiiiwnTjpy,    iiniiTior,    in    hj'pfrptiwtip 

diuKnoxitt  of,  270                                  ^^^H 

rtiinitirt.   I4S 

ollicr'a  opiTaiion  for,  2kO                  ^^^H 

EUiodtw'  toiM^it  piiiii'h  (iirr-cp*.  423 

prognosis  uf,  27^                                 ^^^^| 

RichuniH'  miMtioil  of  luk-ncL'lotny.  :t-12 

trcaLmctit  uf,  270                                ^^^^| 

opentlion  \i[nm  Inltyrinlli,  870-873 

of  pharynx.  372                                          ^^^^| 

^^Isht  tzmU  kiiifr,  Bitlli-iiKcr's,  4ln 

tiJikgitOKiK  iif,  fniin  arUnuniycoaia               ^| 

of  phturvnx,  325                                   ^M 

^KfaMi£  test  in  acute  raiorrhik)  otilb  tiiMliR, 

vnri^'tioH  of  372,  373                           ^^H 

■  737 

Satyriiuii),  319                                                     ^^^^| 
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Saw,  antrum,  V^l's,  226 
Boaworth'B,  71 
Fetterolf'8,  80 
Scarification  in  acute  phlegmonous  laryn- 
gitis, 457 
S<»rlet  fever,  hvperemia  of  labyrinth  and, 
902' 
perforation  of  nasal  septum  in, 

103  . 
tonsils  and,  379 
Scheibel's  suture  forceps,  857 
Schroetter'a  larj-ngeal  tubes,  503 
Schwabach'a  test  for  hraring,  622,  753 
Schwartze's  point  of  tendemeas  in  simple 

acute  mastoiditis,  780 
Scissors,  Holmes',  150,  151 
Sclerosis    of    mastoid    bone    in    chronic 
masloiditis,  785 
of  middle  ear,  740 

multiple,  laryngeal  parnlysis  and,  519 
Scoliosis,  larj-ngcal  paralysis  and,  516 
.Screw-wormfl  in  nose,  287 
Seasickness,   vestibular  nystagmus  and, 

633_        _ 
Secretion,  inlorniil,  in  tonsils,  390 
Seller's  solution,  5.5,  353,  547 
Semicircular  canal,  exenteration  of,  com- 
plete, 868 
technique  of,  868,  860 
function  of,  611 

horizontal,     Bourguet's    opera- 
tion upon,  866,  867 
iclalion  of,  to  facial  nerve, 

833 
Richards'  operation    u])on, 

S6fi,  808 
surncry  of,  SliS 
nyprrostosis  nf.  754 
stirniihition  uf,  tJ'S2 
Somon's  lnw,  517,  5.'j4 
Sensory  aph;isi;i,  9'2'2 
nerves  of  nowe.  10 
neuroses,  n;us;il,  252 
Scplie  ;uiKiii;i  in  <liiihlhcri;i,  -ISO 
(iiphtlirriii,  179 
liirynneal  482 
Sc|)liccniia,  ilijihiheriii  aijd.  470 
.Septum  forci'pi,  Ilunl's  bone,  tl7 
gouge,  Rdlenger's,  96 
niisul,  17 

narii.    Srr  Nasal  scplum. 
Kpci'uhun.   BaltengiT-Fusi er,   07 
Serous  nit'Mingili,s  SOI 
yeruni  treat  iiieiit  of  hypercsl bet ie  rhinilis. 

260  _ 
Se.\tiin's  foM'iK"  btniy  f(ir<'nps,  655 

ossieiileeliimj'  krii\i's,  SHI 
Sexual    e\ees-^e.-;,    liirynjtlsmus    stridulus 
and, 4S7  | 

"Hliejilienl's   ernok "    ini-isiou    in    nuiiefd  ; 
inastoid  openitinri,  830,  H41  I 

Shock  in  openitiuus  for  l;iryii|ji>ai  carci- 
noma, 572  I 
Shrai>neir»  membrane.     S<v  Mombrana 
flaccida.  I 
Shutu  adenotoiLie,  342                                      | 


Siebennann's  Y-inciaoD  in  radical  mw- 

toid  operation,  843 
Siegle's  otoscope,  601,  60S,  624,  733.  744, 

759,  764,  785,  794,  799,  906 
Silent  croup,  458 

Simpson's  nasal  sponge  splint,  97 
Simulated  deafness,  016 
Singer's  nodules,  467,  542,  543 
Sin^ng  voice,  523 
Sinuitis,  161,  162,  164,  1C6,  168 

acute  catarrhal  laryngitis  and,  448 

anosmia  in,  186 

auditory  functions  and,  diRlurbann 

of,  188 
caries  of  teeth  and,  177 
catairhal,  acute,   treatment  of,  l^W 

chronic,  treatment  of,  190 
cerebral  hemorrhage  and,  187 
chronic  suppurative  otitis  media  and, 

772 
coryza  and,  188 
diagno'^is  of,  tliFTerential,  169 
diffused  hypertrophic  lai^'n^tis  and, 

463,465 
digestive  disturbances  from,  27 
dizziness  in,  16.3,  186 
due  to  pressure  in  middle  turtnnated 

rejition,  188 
empyema  in,  169 
Escat  8  position  in,  170 
etiology  of,  1 76 
exciting  causes  of,  177 
headache  in,  163,  171,  185 
hypothetical  cases  of,  170-175 
intracranial  complications  ii-,  164 
maxillary,  hyperesthetic  rhinitis  and, 

253   _  _ 
meningitis  and,  164,  ISO 
nasal  causer^  of,  177 
ocular  symptoins  in,  164,  169.  Is6, 

187 
optic  neuritis  and,  187 
pain  in,  163,  ll}8,  185 
parosmia  in,  1S6 
jiathologj'  of,  17S 
IKjlypi  and,  177,  ISO,  184.  1S9 
pus  in,  163,  165,  KtS,  170.  171,  1S4 
refraction  in,  disorders  of,  1S.5 
singing  voice  and,  5;i2 
skiatrraphy  in,  lt)2,  IIVl,  182,  1n3 
special  sonscs  in,  disiurbanee  uf,  !•*> 
strabismus  and,  174 
suppurative,    atrophic    rhinitis   ^liie 
to.  15G 
chronic,     due     to     obslriiriivt: 
lesions,  ISO 
treatment  of.  101 
symptoms  of,  162,  16;i,  ISl,  IM.  IVt 
nyphilisand,  176 
tenderness  on  pressure  in,  1K2.  ItU, 

171    185 
transillumination  in,  171,  ]M,  l>Cl 
treatment  of,  188 

indications  for,  ISS 
by  irrigation,  191-195 
by  lavage,  191-195 


Digitized  oy 


Google 


GENERAL  INDEX 


975 


Sinuitis,  trFatmimt  of,  by   negative  air 
pressure,  196 
operative,  199,  207 
tuberculosis  and,  176 
vaccine  therapy  for,  196,  197 
vertiKoin,  163,  186 
Sinus,  accessory,  of  nose,  19,  161.     See 
also     Sinus,     ethmoidal, 
frontal,  etc. 
disease  of,  vaccine  therapy 

in,  196 
division  of.  161,  167 
empyema  of,  169 

nasal  Bccretiona  in,  31 
inflamniatioa     of.         See 

i^inuitis. 
irrisationor,  195 
Loco's  projections  of,   162 
operations  for,  202 
Burgery  of,  199 

indications  for,  205 
cavernous,  thrombosis  of,  815 
diaeaae  of,  asthenopia  in,  205 
hay  fever  and,  207 
intracranial    complications    in, 

207 
ocular  symptoms  in,  205,  206 
skiagraphic  indications  in,  206 
ethmoidal,  anterior,  164 
anatomy  of,  164 
inflammation  of,  lf>4.     See 

also  Hinuilis. 
oix-rations   for,    choice   of, 

204,205 
pus  in,  165 
skiafcraphy  in,  165 
suppuration  in,  164,  11)5 
luvaice  of,  194 
operations  for,  239,  247 
BallenfFcr's,  239,  242 
external,  247 
Moure's  external.  247 
orb i to-ethmoid,  24',l 
posterior,  167 

anatomy  of,  167 
inflammation  of,  16S.     iS'cc 

also  Hinuitis. 
opcraliona   for,    choice   of, 
203 
frontal,  161 

anatomical  variutinns  of,   161 
inflammation  of,  161.     Sic  also 
hinuitis. 
dizziness  in,  163 
headache  in,  Ki^t 
i  n  t  rac  ranial     complieutions 

in,  164 
nieninKitis  ami,  1ti4 
mucous  dinchiirKe  in,   163 
ocular  symptonitt  in,  104 
pain  in,  1(>3 
pus  in,  KV) 
re<lncMa  in,  163 
tikiiixraphy  in,  ItU 
swelling  in,  \l'<\ 
symptoms  ol,  162,  163 


Sinus,  frontal,  inflammation  of,  tendemen 
to  pressure  in,  162,  163 
vertigo  in,  163 
irrigation  of,  171 
lavage  of,  191 
0(>erationn  for,  207 

after-treatment  in,  209, 212, 

213,  220,  223 
Ballenger's  intranasal,  207 
Beck's  double  osteoplastic, 

219 
choice  of,  204,  205 
external,  215 
Good's.  212 
Hajek-Luc's,  216 
Halle's,  210 
InKall's,  214 
Killian's,  221 
Kuhnt-Luc's,  217 
Kuhnt's,  217 

Kuster's  osteoplastic,  218 
probing  of,  172, 192 
surgery  of,  202,  207 
lateral,  thrombosis  of,  800,  810,  886 
maxillary,  anatomy  of.  166 

inflammation  of,  166.    S*x  also 
Sinuitis. 
efiologv  of,  166,  167 
teeth  and.  167 
irrigation  of.  170 
lavage  of,  192 

technique  of,  193 

through   alveolar    process, 

194 
through  ranal  external   to 
teeth,  194 
o])criilions  for,  224 
nlvcolar,  2:10 
Culdwell-Luc's,  231 
Ciiiiticld-Ballengcr'a     an- 

tnim.  23.'! 
clioici'  of,  203 
('(Mip<'r'H,  230 
Corwin's,  'J27 
DiiiktT'H,  2;i3 
exIrHmifii],  230 
iniraniiMitl.  224 
KuHter's,  231 

MvU*',  2-j:» 
\iiir,-  2JII 
rt'liktioti   of    inlrji-orbilul    nerve 
to,  167 
loi.-i'th,  2;«) 
Iriumilluininuliiiii  of,  J77 
sphenoidal,  I6K 

HiiiitiMhy  of,  IM 
iulluiiuiiiilioti  of,  16-S.    ''^"'  "■'^ 
HiniiitiM.  . 

iK'ultir  Myniptoins  ui,  low 
piiin  in,  ItiK 
piiH  in,  I6K 
lavtigo  of,  194 
oi«'rittiunH  for,  Hailengers,  249 

eh<iic(>  of,  21)3 
reliitiim  i)f  (ipdi^  i"'r\e  to.  low 
tlutimbohia,  cliolcuieatoum  and,  lit 
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Sliavw  tIiroinba".i».  <?ximtbpmsl)i  ami,  7fiO 
hypL-ntmia  of  lubyrlnlh  uitl,  002 
otitia  mL'duL  und,  762,  766 
tonsillaris,  ^K5 
fOciiucmphy  in  UiM-iiM^  of  eiiiuMv,  206 
fur   foreign    Ixxliott    in    rttttuntnry 

p»«ag««,  676,  5W 
inniimilia,  162, 105,  182,183 
Skin  in  WiphtlirHa,  -IM 
SluiighiiiK  III  tiKiniiiM  m4-nibmn(>  in  dijih- 

Chi-h»,  177 
Sludt-f's  Ruillotine  o|i<>rnlioii   on   innniM, 
42S 
oponiCion    fiv    devirtUuu    of    luvsal 
fu'pttim.  7-1.  75 
Sm!ilt|Kix,  (lfiif-iiuiU!<iii  luicl,  9^0 
^?nu•ll,|l^.•^l»e  of.  32 
Stnitking.  diffiiw*!   Jiyiicrtmiiliit!    Inryn- 

xitiniiiiil,  44ht,  4C>it 
Huaiv:,  KniUi!<.''»  niw:il.  H!) 

removikl  of  niyxoiiuL  nf  iio«w>  wilh,  2T2 
HiAt  fivp"'rtri)])liic-n  <i(  iiiutiil  jt4^|)liitn,  "H 
iiojK  tliTJul.  ck-no' "inn's.  ^^I-    •>'<'<''  »^ 
Plinry-iigiiir*.  flironip. 

iKViukimi-iiilinuioiiH,  3rt4 
oilii;,  couipli-lf,  in  tvilutt,  500 
of  glotlis.  W)7.    .Sm  hUi  r,uiynKi^mibi 
el  riduliu. 
from  irritiition,  rellex,  506 

of  tniiik  of  rwurrent  krj-n- 
f^n\  ni'rv*^,  SOti 
of  hirjTJX.  m'y.  307 

luiiliKMor,  507.    .Sec  alwj  Lurj-ji- 

gi>mii>f  FitritliiliiM. 
in    nii'iiiliruiioiui  liirj'iiiciciE,  4,^8 
in  trtu.nu.%  SOU 
ttinii',  of  cwulrml  wriipn,  509 
«f  phanp'nx,  305 
plioniHory,  51)7 

of  (I'dutir  inijKi-l«-»t  of  vgwif  curds,  507 
Bpu^tiiufliv  tiirk'ntc'i'l  x^tu^h,  50S 
8{)tiimLitt  ictoliidis.  507.    iSr«i  itbi»  ],jiryQ- 

^i?>tniu  nlriiliiliiM. 
Speculum,  Allen'.-*  nu^wl,  07 

BalleHger-FosHT  flcpiuin,  y7 
Jai'kson'BBlidt",  .'i7S 
SperfalHkhrd,  310.    .SVt  also  I.ppnwy, 
ijpcix-h  in  ilcjif-mutiam,  032 
iK-fcn-Ls  uf,  .13-1 

udeciuiilrt  and,  33.'i,  537 
unrijKCxia  und,  Hi^,  537 
cltuwifinir.iun  of,  it'dft 
(k'lif-niutisni  ami,  WO 
rmolinn  n.nH,  .n34 
luinihilily  ami,  J>.'14,  .W."* 
origin  of,  iibdcminEiE,  538 
I'piphnryngi'jil,  &J7 
fimctii.1,  537 
[uryntcpsl,  538 
lingual,  537 
njtsal,  .530 
IhiirHf.'ir,  538 
SpEicnimlul  xinua,    S<i8 
SplK'iioiiliMs.  nciiU>  catoirhnl  olitiit  media 
«nd,  724 
utropMu  laryngilU  atid,  4O0 


Sphmuiditi*!,  cKronlc  moial  (u&ImtIlU  oti 
lU'.^dia  utifl,  738 
Icplomonintciii*  and,  804 
R|Thnmmji\iltjir>'  ti.-uturr,  gixiwllia  in,  3S0 
S|jhL-uu|NLliiliuc  ffUiui'iou,  ID,  20 
8i>itml  licccsseory  nrrv'p,  nurlt-i  of,  iMona 
of,  I&r^nfpMl  ptinilyMM  fruni.  5iD 
cuni,  lunuiiij  ill,  duv  lu  diplithvrin, 
477 
S[>iniili><^ell  »tr«>m»  of  plwrynx,  37:j 
Spirillum  in  nintibrouuuH  lai^'ngilU, 
.Spilling  bloofl,  470 
Splri-ii  III  ilipiillxria,  47S 
Splijite,  MuyerV  nn^il  Uilx-,  79 
Siin[)Kuii'it  niirttil  c<]>ungc,  07 
Spoki.-*hjiv.-,  14G 
Cliali-way'ii,  72 

in    )>ubmtiouua    miretinn    of    n 
»f  plum,  93 
Spuiitanuuu^  uyiftaianiu,  G30,  C33,  G34 
rtprny  tuljofi,  43,  4-1 

i\:  ViUiU,",  44  _ 
]Iuw)i*y's,  44,  45 
Kpurioiu  licmopt>'«.-<,  470 
LSqiiiitniiiUt    )i1:il<*,    ilnuiiaK^     Ihltxl^i,    i 

nurRcry  for  iibeccs«  of  bmin,  887 
Stnf  kc  prolwlnr,  607, 8416 
Stanuiii-rinu,  oitJi 

puliiiuiiiU-3'  tutx^-ukx^s  Slitl,  53S 
Stapclr-rtomv  in  hyiH'roMosas  of  bony 

wtpsulc  of  liibyrinth,  755 
Sl:i)H><liu8  UiTvi',  SO" 
SlapTj^,  alfachmciit  of,  601 

fool  plutc  of,  ankyluM*  t?(,  dcfccli 

hc<aring  from,  646,  W7 
liyiMTOKlo^  of,  753 
.'-ilapliyfoi.'occus  ulbus  in  hcuUj  uifectioi 
epigloititis,  446 
diaftooftia    of,     from     Ivleba-Loefflv' 

bncillus,  470 
in  nicmbmnnua  Iax>-ngitu.  458 
Stom'a   Irr-atmcnt  of    liy  pens  the  tic    tl 

nitis.  201 
Stunotiii^,  all4-niiitiiiK>  of  uohc,  137 
of  Ku-iinchian  tube-,  747 
of  Inrynx,  499,  500 

in  liuyiural  dtphthviiu,  4n1 

iKiy'it^i^^u^  >"•  ^^t  ^H, 

U'pruiw,  502 

luiMitis,  £03 

Sriiroetter'a  kryngettl  tub«a  i 

503 
tfubiUottic,  505 
pypliilitir,  500 

rlirtmic  <>(lRinH.  in,  501 

ciatlricial    OHtlrnrtiun    i: 
SOI 

roufdi  in,  501 

dy&|in{>u,  in,  SOI 

hynprpliuitir^wtltain,  SOI 

tfxIotitt('I<-(>i<l  m,  501 
I  aiyriKolicaiun"  in.  SOI 

papilhvry  growtfaa  in,  201 

wnre  in,  501 

webs  in,  501 
tracJieoiomy  io,  502,  5113, 
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stenosis  of  laryax,  traumatic,  502 
treatment  of,  502 
tuberculous,  502 
ventricular  evcrMon  and,  502 
nasal,  31 

acute   catarrhal   laryngitis  and, 

448 
respiration  and,  17 
in   obstructive   deviations   of   nasal 

soptum,  65 
of  poarynx,  360 

subglottic,  jwtussium  iodide  and,  505 
Sterilizer  for  instruments  and  gauze,  47 
Stethoscope  test  for  simulated  deafne^, 

917 
Stomach,  diphtheria  of,  483 
Strabismus,  sinuitisand,  174 
Street's  tonsil  hypodermic  syringe,  416 
Streptococcus  aureus  in  acute  infectious 
epiglottitis,  446 
diagnosis    of,     from     Klebs-Loeffler 

bacillus,  476 
in  infection  of  tonsils,  434 
in  membranous  laryngitis,  468 
Streptodiphtheria,  479 

of  nose,  481 
Streptodiphtheritic  angina  in  diphtheria, 

480 
■  Stricture  of  external  auditory  meatus,  679 
Stoerk's  blennorrhea,  284,  466 
Stubbs'  operation  for  adenoids,  341 
Stupor  in  abscess  of  brain,  806, 808 
Stuttering,  535 
Stylomastoid  foramen,  897 
Stylopharj-ngous  muscle,  897 
Subacute  mastoiditis,  783 
Subdermal  suture,  Holstcd's,  220 
Subglottic  larj-ngiti^,  454 

space,  chondromata  of,  544 
cysts  of,  544 
importance  of,  505 
neoplasms  of,  544 

electrocauteiy  for,  544 
Subhyoid  pliarynpolomy,  663 
Subjective  laryngitis,  chronic,  466 

noises,  920 
"Submerged  tonsils,"  649 
of  Pynchon,  406 
Submucous   resection   of   nasal   septum, 

82-100 
Subperiosteal  mastoid  abscess,  784 
Sudden  death  after  o|>erations  for  laryn- 
geal carcinoma,  572 
Sulcus  tympanicuH,  608 
Sunstrolie,  chronic  bulbar  jioralysis  from, 

364 
Suppuration  of  atrium  of  ear,  792 
of  attic  of  ear,  792,  794 
of  cervical  glands,  396 
of  labyrinth,  913 
Suppurative   diseases  of  car,   lymphatic 
glands  and,  28 
otitis  me<Iia,  acute,  756 
rhinitis,  KM) 

sinuitis,  treatment  of,  lUl 
Supraglottiu   laryngitis,   454 
02 


Supratonsillar  fossa,  382,  389,  416 
"Swell  bodies,"  18,  24.      See  also  Turbi- 
nated bones, 
in  acute  rhinitis,  131 
in  hypertrophic  rhinitis,  143 
Swivel  knife,  151 

Ballenger's  mucosa,  105 
in  submucous  resection  of  naua! 
septum,  91,92,  96 
turbinotome,  Ballenger's,  146 
Sympathetic  nerve,  897 
Syncope,  bronchial,  509 

laryi^eal,  509 
Syphilis,     acquired      malformations     of 
larynx  and,  499 
acute  catarrhal  laryngitis  and,  448, 
451 
otitis  media  and,  724 
infectious  epiglottitis  and,  446 
arteriosclerosis  of  labyrinth  and,  907 
deaf-mutism  and,  928 
destruction  of  uvula  and,  360 
diagnosis    of,    from    mmple    acut^i 

pharyngitis,  350 
edema  of  larynx  and,  460 
of  externa!  ear,  condyloma  in,  319 
of  fauces,  315 

hemorrhagic  lar^nf^tis  and,  470 
hyperostosis    of   external    auditory 

meatus  and,  678 
of  internal  ear,  912 

course  of,  912 
deafness  m,  912,  913 
diagnosis  of,  913 

from    hyperostosis    of 
bony  capsule  of  laby- 
rinth, 913 
dizziness  in,  912 
nysta^us  m,  912 
ozena  in,  912 
patholo^  of,  912 

grognosisof,  913 
LinniS  test  in,  912 
symptoms  of,  912 
tmmtus  in,  912 
treatment  of,  913 
Weber  test  in,  912 
larynKeat  paralysis  and,  517,  519,520 
of  laiynx,  317 

diagnosis  of,  from  chronic  laryn- 
gitis, 471 
from  tuberculosis  of  larynx, 
310 
[uithology  of,  317 
symptoms  of,  317 
treatment  of,  318 
malformations  of  pharynx  and,  360 
neoplasms  of  larynx  and,  543 
of  nose,  33,  315 

pachydermia  larynigs  and,  498 
papilloma  of  larynx  and,  544 
of  pharynx,  315 

diagnosis  of,  from  actinomycosis 
of  pharynx,  326 
from    tuljereulosis    of    the 
pharynx,  300 
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Syjihilbi.  pmlniwe of  ventricle  uf  MorgugDi 
nnif,  tJOO 

lanuitis  and.  170 

BtenoEiiet  of  Urvnx  auil,  490,  600 

throat  in,  33  " 

of  lonsiK  31o 
FyjJiilitic  rnryita.  ;iS 

ulitis  uioiliu,  912 
yyringp,  Iteck'a  pawflii),  "297 


T 


Taiikm  doraolU.  car  m.  32 

tiiraat  in,  'A'2 
Tucliyoanlia  in  iliplitlima,  479 

nnsikl,  26fj 
Trimiiig   npwllo  for  Thii-rw-irn  (U'^Lmg, 

Toclh,  tulcnoidt  niul,  343 

rari"^  ttf,  Riiniitii  iinil.  177 
ri'latiun  uf,  i<>  tiiiixilltLr>-  fiinuH,  230 
xin^ng  \mec  and.  SM 
Tt^iicn    tympaiii,  (JrainjiR^  throuRh,  in 
BUrgpry  f'T  alMciwM  gf  brain, 
880 
iHtnwiji  iif,  KVa 
[(iTfiiniliuu    uf,    in    alwcL'»    of 

brnin,  S06 
n-lnti-mmtf,  WM,  tWti 
Ttuiiwra]  bone.  siirKt"r>'  "f.  ^17 

ccI3«,  dielribution  of.  (iUS 
Tviiolomy  of  k-iiwr  lympani  uiuacle,  (iiHIj 
Tcratnma  of  plijir\-n\,  ;iRtt 
trPHtituTil  of,  SG? 
Tc-tanuis,  Bpaam  of  lorj-nx  in,  500 
" Theatre  pain,"  IS-S  ' 
ThitTMifi    giiiflN,    applir^kl ion    uf,    iiflwr 
nfiicul  cniuitoid  oporntion,  i^2, 

for  (Iffomiity  of  name,  291 
razor  for,  852 
ttpaluin  for,  KS;! 
Thimblo  ga^,  .MIS 

'lltiijKi iiuinin  in  rIiinnH-l'-njjii»,  386 
Tlmniwalib's  (]iw:u'<r.  329,  3i5 
Tlimm.  btwdinE  in,  470 

UUierul  nii^JiciiH^  tuiid,  Sit 
in  nitiEriiilt!  Mtk'rutiia,  32 
in  fynliili:",  33 
in  Ciiiitv  lionuilDi,  32 
*l1ironibi>|tlilcl>it.iH,  Infix^lion  ihrouitli  tun- 
nil  \\ni{,  ;iN{> 
Ttironil)i»<iK,  Sfl8 

bitcivrioIoKy  of.  R09 
of  I'livcmniiL't  irin«-H,  SIS 

HyniptmiiH  of,  Slfl 
Imiliueui  of,  »\Vt 
of  cjir,  finbolin  ubMrreHPA  and,  WJ9 
uf  jiinutiij-  bulb,  S14 

Whiting's  tt-st  for,  814 
uf  latcraE  Hinnt,  HIH),  810 

iitnlc   primiuy   nia>i1oiililin 

lui'i,  i^n 

b»drrrnii»  and,  812,  Ki;) 
blood  count  in,  813 


Tbrombucasuf  laivnU  tHiius,  blood  oultuna 
io,    duanostie    vntiin  of, 

sia 

dkttooaiBof,  cariy,  811 
etioilon-  of.  KID 
haidi^t'  in,  Sll 
luKu^une  trutvrii  lit  ju.  Sll 
nii-niii^tis  in,  fSIl 
pTKiimntiia  in,  811 
liruguu^iif  of,  814 
Mti^i^of,  810,  811 
nymplumx  of,  81(1 
tt^Ducmcw     wcr     nuuloid 

cnnflMiy  vein  in,  81 L 
tn.'&tinfinl  uf,  »\tt]ffn\l,  886- 
888 
pnthotcniwifi  of.  806 
pnlhoroKy  of,  STO 
Tbyinic  ixMlimii,  507.    S<x  ii1m>  Lm>ii- 

KiHmiLftt<iridDlitH. 
ThymuM  gliiiid  In  dipblh^Ttii,  478 

culi>rK<xI.  l&rynKixRius  Mriilultw 
and,  307 
Thyroid  rxfTatl,  i«  hyfiMrwIotiLM  of  liouy 
cuiiii'ulv  of  liibynnth,  754 
gland,  rnlargctl,  I»rvr^feal  purslym 
and,  .119 
Thyruidwlomv,  liir>'ii)ccul  pnnlysiis  and, 

619 
Thvrotomv,  '^»\,  n-M.  iu-A,  oo9,  3li2 
Timbre  of'voiw.  52fi,  528 
'i'luniius  in  adbMvt!  |»r(Hx«Hr»t  of  middle 
car,  743 
in  mrlpri<»wIoroBia  of  lubyriiilli,  907 
auriiini.  r.i:i,  920 

alcohol  and,  73«i.  713 

in  rhmnin  Riui»t  caiarHial  otilis 

media,  73.i,  73li 
prucno!iin  of,  lt22 
IrcwliiH'iit  of.  922 
ill.  f:oncibHiiin  uf  iiibyriiitb.  914 
in  dcaf'Uiiiti«iii,  t'^Ct 
fnmi  <lis(iu>v  uf  •■tH'hlm.  (U 
in  byiRTt-mift  of  Ifthvrintli,  VKQ 
in    hy|x'T(»<t(iKw  of   boiiy   i-upxiilf  of 

Inbyriiilb,  I'Thl 
in  Mi-lii!ti-'!*  diwjw.  9IH 
pby«i"l"K'n'l  1""'  oi",  tiOA 
la  ttyphtlii  of  inicniiU  mr.  012 
((\1>]iilitin  (vmdylnma  of  external  ew 
'and,  319 
Tobiiooo,  dironiB  Inrk'nititis  imd.  40;| 
pbaryngiri-)  iumI,  '.Vt\^  '.iXi 
byjjiviiculenewt  uf  beurinK  aud,  tlltf 
in  liypcremiB  of  labyrinth,  902 
lar.vngenl  carrinnma  and,  AA2 
in-iiromw  of  pbur>Tix  and.  362 
vftilibular  nystaKmus  and,  0^13 
Tone  hlindneAH,  flinging  Toioe  and,  £31 
-inliuidM,"  0)3 
pt'.rceplion  of.  016 
Tongue,  b.'uir  of.  (luc-aaa  of,  33B 

cinijinK  voire  and,  .i25 
Toni!iic-iie,  52-'>,  530 
1'onnil,  abitnrittivo  pnipertiia  of,  383 
actinumyi.'osti  uf,  324 


Digitized  oy 


.oogle 


GENERAL  INDEX 


979 


Tonail,  adhesiona  of,  385 
anatomy  of,  381 
angioma  of,  43d 
bacteriolysis  in,  384 
as  barriers  to  microon^anismH,  378, 

379 
blood  supply  of,  388 
calculus  of,  401 
carcinoma  of,  441 
crypts  of,  382 
cystoma  of,  440 
''decapitation"  of,  390 
diseases  of,  377 
^raseuTj  Ballenger's,  419 
enucleation   of,   Beck- West   method 

of,  424,  425 
epithelium  of,  383 
Eustachian,  648,  700 

tube  and,  413 
extirpation  of,  by  external  route,  442, 

443 
faucial,  acute  catarrhal  otitis  media 
and,  724 
diffused   hypertrophic   laryn- 
gitis and,  465 
lymphoid  tissue  of,  381, 382 
fibro-enchondroma  of,  440 
fibroma  of,  439 
forceps,  Ballenger's,  416 
function  of,  390 
"germ  centres"  of,  382 
hemostat,  Boctcher's,  420 

Pynchon's,  420 
homy  material  in,  407 
hyperkeratosis  of,  406 

tonsillitis  and,  408 
hyperplasia  of,  40.5,  406 
hypertrophy  of,  405,  406 

defective  hearing  from,  649 
treatment  of,  406 
hypodermic  syringe.  Street's,  416 
infection    of,  rheumatic   fever   and, 
379,  380 
BtrcptococouB  in,  434 
thrombophlebitis  and,  380 
through,  endocarditis  and,  380, 
389,  396 
pulmonary    gangrene    and, 
379,  380 
inflammatory  diaoasefl  of,  393 

general    considerations    of, 
393 
internal  weoretion  in,  390 
invasion  of,  by  iiiicroiirganismn,  377, 

378,  379 
knife,  Hallenger'n.  422 
laryngeal,   in   acute   lacunar   tonsil- 
litis, 396 
leptothrix  in,  406 
lingual,  346 

hypertmnhy  of,  347,  348 
lyniphoid  tiroiue  of,  346,  349 
rciiiovjil  of,  348 
lipoma  of,  43!) 

local  legions  of,  acute  lacunar  ton- 
fiUlilit)  and,  394 


Tonsil,  lymphadenoma  of,  in  Hodgkin's 
disease,  441 
lymphatic   infection    through,   377, 

379,  380,  385, 386,  388 
lymphatics  of,  385 
mycosis  leptothricia  of,  406 
neoplasms  of,  439, 441 
operations  on,  414 

acute  articular  rheumatism  and, 

414 
Ballenger's,  with  scalpel,  421 
cocune  anesthesia  in,  415,  418, 

427 
complete,  414 

Ballenger's,     with    right 
angle  knife  and  ^crascur, 
415 
with  capsule  intact,  429 
with    ton«llotome    and 
punch  forceps,  425 
complications  of,  433 
extirpation   by   external   route, 

442,  443 
by  finger  dissection,  438 
hemophilia  and,  414 
hemoetat  for,  Boetcher's,  420 

Pynchon's,  420 
indications  for,  412 
infection  following,  434,  435 
mouth-gag  in,  416,  433 
position  for,  Ingersol's,  436 

reverse  Trendelenburg,  437 
Pynchon's    cautery    dissection, 

427 
RobertBon's,  426 
sequelcB  of,  433 
Kluder'B  guillotine,  428 
Street's  hypodermic  syringe  for, 

416 
tonsillectomy,  421,  438 
tonsillotomy,  429,  433 
papilloma  of,  439 

pharyngeal,  in  acute  lacunar  tonsil- 
litis, 396 
angina  lacuoaris  of,  329 
lacunar  inflammation  of,  acute, 
329, 330 
as  portals  of  infection,  377 
punch  forceps,  Farlow's,  425 
Rhodes',  425 
Ruault'rt,  425 
removal  of,  381,390 

hemorrhage  and,  390,  391 
sarcoma  of,  diognotds  of,  from  carci- 
noma, 442 
scarlet  fever  and,  379 
scissors,  Robertson's,  426 
"'submerged,"  649 

of  Pynchon,  406 
surgery  of,  412 
syphilis  of,  315 
syringe,  Ballenger's,  438 
lubercukifiis  of  larynx  and,  307 
latent,  377 
Iirimary,  377 
as  vestigial  organs,  378 
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Tonsillar  lymphntir  vrwrU,  385,  380 

Trscbeobrunchomofir,    upper,  introdiio-     H 
Uon  of  slide  speculuni  in,     H 
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riiiR,  32^1.  mti,  37!) 

^^^^^ 

Taiuill<--c-t»my,  4:21,  43g 

AS9                                         ■ 
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1              cen-iral  ccilulii:«and,  390 
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with  H-alpi-l,  42) 
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TEUUUIitis,  acuie  oiIattIulI  IitiA-neitw  und, 

pivpuatioa  of  pttlicnt  in,  AS7            H 
rcmoi'ul  uf  funimi  budins  in,  591     ^| 

^^^^L^^ 

44S 

^^^^^^H 

cryiiiic,  39-1 
folliculwr,  anit*,  3M 

of  iK*<?rrt  tons  in,  69 1                   ^H 

^^^^^^H 

topical  Bt>pli<.-alioiM  in,  591               ^H 

^^^^^^H 

h>i>erkLTaloiii8  of  lomb  aud,  408 
infrajtive,  3M 

TradieQacwpy,  570                                   ^^^H 

^^^^^^H 

anctttliMia  for,  579                              ^^^H 

^^^^^^^1 

lacunar,  acute,  394 

Bnyrc's  jxHiilidn  fur,  579,  580         ^^^^| 
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acuta  arlimlar  rbvumulum 

cuiiiplif^utiunsuf,  5^2                          ^^^^| 
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bxA.Zm 
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^^^^^^H 

ape  an  (J,  3*1 
liiu^trriuloiiy  of,  304 

ititriKliirtuin  of  tulw  in,  GSO             ^^^^| 
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IHK-uiiiuuta  iuk],  ai)<i                          ^^^^| 
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catcbing  co3d  and,  3!M 

podtion  of  patient  in,  579                  ^^^f 

^^^^^^H 

compliratiotu)  of,  3W( 

pnrpiinitJuit  of  piticnt  for,  579                 ^H 

^^^^^^H 

iliuguuHiH  uf,  300 

rt-inuMil  of  funoidi  boUi(»  in,  5S2     ^^^H 

^^^^^^H 

from  diphlhcriu,  3ti6 

Tnc1i<^toTiiy,  488                                       |^^H 

^^^^^^H 

■                             enUieiim  multiforme  arwi. 

iu  ubM-<>iS  of  larynx,  403                  ^^^H 

^^^^^^H 

k                                    397 

amdi'iits  in,  4^9                                         ^| 

^^^^^^H 

^K                            Dodooa  and,  307 

in  aruTR  phlrKmonnus  IniyriKltis^  ^Si      ^| 

^^^^^^H 

^H                     etJnIngr  of,  3»4 

mtarrbal  Lu^'nfplis,  An'2,  453           ^H 

^^^^^^^1 

^^H                     IsJTngeal  tonsils  in,  3M 

infeclioiLieiHKlotlitiH,  447          ^^^| 

^^^^^^H 

JarvnRilia  in  children,  4d6          ^^^^| 

^^^^^^H 

^m                        394 

vftrr-ilftfl-s of.  4S!)                             ^^H 

^^^^^H 

^^H                     palhulogy  of,  305 

!iiii;r-tmicnii-i)i.  of.  490                    ^^^H 

^^^^^^H 

^^H                     phoryngml  tonaila  in,  ^96 

<'omi)lii'Alioni<  nf,  489                          ^^^^| 

^^^^^^H 

^H                       iwquplffi  of,  ZW 

in  dl|>lilli.Ti:i.  4S4,  4R8                         ^^H 

^^^^^^H 

^^H                     Kiii!(n6c  fuvera  and,  395 

iu   diMrvl^   hypertropliie  lurynfolts,     ^| 

^^^^^^H 

^^H                       faurfticnl  trauma  and,  3IH 

■ 

^^^^^^H 

^^B                     symiitoms  of,  305 

in  <<cli?nia  of  larviix,  401                             ^H 

^^^^^^H 

^^H                               ohjcrtivr,  396 

hi^i,  4lS8                                                     H 

^^^^^^^1 

^^^B                                      FiuljjtrcLive,  ^1^ 

in<.-i«iuu  iu,  4>^S                                                 ^H 

^^^^^^H 

^^H                     trrainiuui  of,  397 

indications  for.  447,  452,  453,  4.W,      ■ 
4.^7,  45S,  4C1,  402,  407,  488,  503,       ■ 

^^^^^^H 

^H               i-hmiiir,  4011 

^^^^^^H 

^^H                          clinlcstcriii  ill.  490 

504,  5i:s,  530,  521,  5£!,  544,  Mli,        ■ 

^^^^^^H 

^H                        cliolony  of,  4UU 

547, 577,                                                   M 

^^^^^^H 

^^1                        rheuinutii'in  and,  401 

in  Iao'nK(«d  pandysds,  518,  530,531,      M 

^^^^^^H 

^^F                          fiyajpl  iiiiiM  of,  41HJ 

K,>2                                                      ■ 

^^^^^^H 

r                               livatm^iit  of,  4*11 

low.  4RR.  .^92                                               H 

^^^^^^H 

lingiin],  a«uip  raurrh&l,  'Ml 

afU'THRaitniCTit  in,  593             ^^^^B 

^^^^^^H 

larunur,  347 

introdiiciion  of  tmcb«>i>hraDeli^^^^| 

^^^^^^H 

pblegnioDous,  347 

N'i>|ie  in,  5fi2                         ^^^^^| 

^^^^^^H 

phlBgninnoua,  402.     Stt  a.\yo  I'lri- 

in  monibranouslarynidiist  i5S        ^^^H 

^^^^^^H 

(ODKillitb. 

in  Kit^Jinms  of  iar>'nx,  5(U,  503,  6<H  ^^^H 

^^^^^^^H 

iilwrutive,  398 

^^H 

^^^^V 

TunsttlotutiiB,  425 

iiitroductioi)  of,  4S9                  ^^^^| 

^^^^P 

Mftthii'u's,  415 

TrarhoRia  of  vocal  mrda,  4l)7                   ^^^^| 

Ton«i!|ol«iny,  42y.  433 

TnuuiilbimitiHtion,  171,  172.  174              ^^^^| 

TortiiTolUs  ill  nii'nin|i:it.iit  mtowi.  801 

of  roaxilUiry  sinus,  'i*  t                       ^^^H 

in  Hitin)ilr>  artiln  nxL^tDtiiilltt,  780 

insinuitifi,  171,  IKI,  1S2                      ^^^B 

Toxic  auKHiu  in  dijilitltfrn,  -IH) 

Traom-Htic  labyrintliilis  punJfmtxi,  SB3         ^| 

Trni'iR-a..  di|ililhcm  of,  'l^S 

Tmutrnann  tonRue  flap  in(>iluKi  iu  mdical       ^| 

fun-ign  iKidiPH  in,  fuh 

mantnifl  op^rration.  844                                  ^| 

Traclii'al  <Iiiiliiht'ria,  4S2,  576 

Trend  elenbtirg     poation.     nwevMi,    fur       ^H 

Tmchi-obrouphoecopi;,  JackwiiiV  self-Ltlu- 

operations  oQ  t4)OfiiU,  437                          ^H 

mi riniLnic,  580 
Tnu-hpobrom-tioscopv,  B77 

Ttvphine,  HislMp's,  220                            ^^H 

circular,  SSI                                         ^^^^^ 

Jower,  5!i2 

Tricblorai'vtio  acid,  M                            ^^^H 

indication;*  for.  592 

Trorar,  Krausc'K,  225                              ^^^B 

poHirimi  of  patient  in,  592 

'rniu»«au'a  dilator,  592                                    ^| 

upp<-r,  .V>7 

I'tynan  trcaUuml  foe  nmlJgniiDt  dto-      ^| 
piasmi),  374                                                 ^H 

uuxAiheiutt  fur,  587 

M^J^ 

E 

^^^^^^J 
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TubiU  catarrh,  700 

adenoids  and,  700,  701 
efiipharyngitis  and,  700 
etioI<45y  ofj  700 
prognosis  of,  701 
aymptoma  of,  701 
treatment  of,  701,  702,  703 
disease,  acute  catarrhal  otitis  media 
and,  724 
TiiberculoBia,  acquired  malformations  of 
larynx  and,  499 
acute  catarrhal  jaiyngitis  and,  44S 
otitia  media  and,  724 
infectious  epiglottitis  and,  446 
deaf-mutijim  and,  033 
edema  of  larynx  and,  460,  461 
of  fauces,  305 

hemorrhagic  laryngitis  and,  470 
laryngeal  paralysis  and,  513 
of  larynx,  307 

aphonia  in,  309 

"aahen-pray  "  color  in,  308,  309 

cocaine  in,  311 

Cooper- Hewitt  light  for,  311 

cough  in,  codeine  for,  310 

curettage  for,  312 

diagnosis  of,  310 

from  carcinoma  of  larynx, 

310 
from  chronic  laryngitis,  471 
from  lupus  of  larynx,  310 
from  syphilis  of  larynx,  310 
dysphagia  m,  3Cti 
dyspnea  in,  310 
etiology  of,  307 
menthol  in^  311 
orthoform  m,  311 
pathology  of,  308 
prognosis  of,  310 
radiotlicrapy  for,  311 
radium  in,  313 
Hontgcn  rays  in,  311 
symptoms  of,  309 
tonsils  and,  308 
trejitment  of,  310 
ultra-violet  rays  in,  311 
of  mastoid  process,  312 
of  middle  ear,  312 

destruction  of  bony  tissue 
of  labyrinth  m,  314 
of  mastoid  process  in, 
314 
diagnosis  of,  313 
Koch's  tuberculin  in,  315 
piugnasis  of,  314 
Bymptuins  of,  313 
treatment  of,  314 
neoplasms  of  larynx  and,  543 
of  nose,  :104 

jHTforation  of  septum  and,  305 
radiotherapy  for,  305 
pachydermia  laryngis  and,  498 
papilloma  of  larynx  and,  544 
of  i)harynx,  305 

diagnosis  of,  306 

from  syphilis,  306 


Tuberculosis    of  pharynx,  prognosis  of, 
306 
symptoma  of,  306 
treatment  of,  306 
prolapse  of   ventricle  of    Morgagni 

and,  500 
pulmonary,  stammering  and,  538 
sinuitis  and,  176 
of  tonsils,  377 
Tuberculous  cer\'ical  glands,  314 

disease  of  phaiynx.  di^noms  of,  from 

actinomycosis  oi  pharynx,  325 
laryngitis,  306 

in  pr^inant  women,  312 
membrana  tympani,  313 
otitis,  314 

stenosis  of  larynx,  502 
Tuning  forks,  Beiiold-Edelmann,  615,  620 
Turbinal  region  of  nose,  middle,  obstruc- 
tion of,  119 
Turbinated  tmnes,  hypertrophy  of,  142 

middle,  enlargement  of,  asth^ 
nopia  due  to,  35 
hemorrhage  from,  153 
obstruction  of  nose  due  to, 

129 
removal  of,  with  Ballenger's 
turbinotome,  150 
with   Holmes'  scissors, 

150 
with  scissors  and  snare, 

150 
with  swive!  knife,  151 
of  nose,  17,  18 

in    obstructive     deviations     of 
nasal  septum,  63 
region,     middle,     sinuitis     due     to 
pressure  in,  188 
Turbinectomy  with  Ballenger's  knife,  239 
Turbinotome,  Ballenger's,  150 

swivel,  146 
Turbinotomy,  menin^tis  following,  242 

middle,  meningitis  after,  153 
Turning  test  for  vestibular    apparatus, 
626,  627 
vestibular  nystagmus  due  to,  629 
Twisted    or    crooked   nose,    Ballenger's 

operations  for,  289, 290,  291 
Tympanic  cavity,  604 

auscultation  of,  712,  713,  718 
contents  of,  604 

curettage  of,  dangers  of,  833,  834 
function  of,  609 

infection  of,  brain  abscess  and, 
606 
menin^tin  and,  606 
inflammatory  diseases  of,  719 
inflation  of,  708 

in    acute    catarrhal    otitis 

media,  730,  731 
in    adhesive    procesees    of 

middle  ear.  744,  745 
diagnostic    value   of,    710, 

714,717 
manometer  in,  713 
methods  of,  710 
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Tympanic  cavity,  inflatiOD  of,   methods 
of,  American,  716 
by  catheterization,  711 
by  exteroal  mechanical 

massage,  717 
Politzer's,  715 

modified,  716 
Valsalva's,  710 
principles  of,  708,  709 
relations  of  604 

to  facial  nerve,  833 
removal  of  necrosed  bone  from, 
in  radical  mastoid  operation, 
836 
walls  of,  606 
murmur  in  acute  suppurative  otitis 
media,    763 
Tympanum,  604 
Typhoid,  epistaxis  and,  282 

fever,  hemorrhagic  laryngitis  and,  470 
hyperemia  of  labjointh  and,  902 
Ituyngeal  paralysis  and,  S13 


Ulcerative  tonsillitis,  398 
Ultra-violet  rays,  31 1 

in  lupus  of  nose,  303 
in  tuberculosis  of  larynx,  311 
Uncinate  cells,  obstruction  of  nose  due  to, 
119 
procesa,  118,  174,  199 
Upper  tracheobronchoscopy,  587 
Urine  in  diphtheria,  483 
Ulfrine    disease,    larj-ngismus    stridulus 

ami,  507 
Uvula,  anipnljition  of,  ;i5r>,  356 

C:Lssclbcrrj-'a  oponition  for,  35(3 
(liciiiii  of,  353 
cliistic,  !i-")5 
flongiition  of,  351 

reflex  cough  in,  354 
pinging  voice  and,  529 
Kvniplonis  of,  354 
1  real  nicnt  of,  355 
uyjihililic  ih-st ruction  of,  360 
voice  ami,  523,  o2\ 


Vaccink    therapy    for   (iiscaw!  of  acces- 
sory sinuses  of  nose,  196 
for  t-inuilis,  liiii  j 

f(ir  nupi>uriiltve  otitis  media,  790 
Vajiua  paralysis  in  liiphtheriu,  484  | 

Vail's  anirutn  siiw,  226  i 

operation  upon  iiiaxillary  sinus,  226 
Viilsulva's    niethoil    of  inHation   of  tym- 
panic ca\'ity,  710 
Valvular  lohious  of  heart ,  edema  of  larynx 

and,  460 
Variola,  hemorrhagic  laryngitis  and,  470 
Varix,  lingual,  ;i4S 

electrocautery  in,  349 


Varix,  lingual,  gloasodynia  and,  ^9 

pathology  of,  349 

symptoms  of,  349 

treatment  of,  349 

Vasomotor  neuroses,  nasal,  252 

system,     unstablmcss    of,    cfaroiue 
laryngitis  and,  464 
Vegetations,  adenoid,  331 
Vein,  jugular,  internal,  resection  <J,  SS&, 

889 
Velum  palati,  paralyds  of,  in  diphlbem, 

484 
i  Ventricles  of  laiynx,  prolapse  of.  di^- 
nosis  of,  from  chronic  Lir}7i|itis, 
471 
of  Morgagni,  prolapse  of,  500 
syphilis  and,  dOO 
tuDerculosia  and,  500 
Vertigo  in  abscess  of  brain,  806 

in  circumscribed  labyrinthitis,  636 

in  extradural  abscetis,  803 

in  infectious  labyrinthitis  of  middle- 

ear  origin,  859 
in  labyrinthitis  chronica  suppurativi, 

864 
laryngeal,  509 
in  M^oidre's  disease,  904 
in  neurasthenia,  639 
in   obstructive   deviations  of  nasal 

septum,  63 
in  sinuitis,  163,  186 
in    traumatic    circumscribed    labjr- 
rinthitis,  638 
labyrinthitis  punjienta,  863 
vestibular  nystagmus  and,  630,  631, 
63:J 
^'estibulIlr  apparatus,  function  of.  fill 
tt^ls  for,  caloric,  625 
cold  water,  62.5 
functional,  625 
galvanic,  626,  62" 
turning,  625 
warm  water,  625 
nystagmus,  628 
Vestibule,    Richards'    o[>eration    upon, 
870 
Burger>'  of.  869 

Bourguefa  method  of,  S69,  S70 
Vibrator,  mechanical,  45 
''Vicious  circle"  of  nose.  199 
N'ictor  massage  apparat,us,  732 
Vincent's  angina,  398 
Vocal  bands,  removal  of,  522 

conls,  "cadaveric"  position  of,  51", 
519 
color  of,  normal.  4t>4 
paralysis     of.      ^tc     l';u^ly#ifi. 

laryngeal. 
spasm  of  tensor  musi-les  of,  507 
trachoma  of,  467 
\'oice  in  acute  catarrhal  lapi-ngjtLs,  4.51 
in  chorditis  nodosji,  46.S 
in  deaf-muIi.Hm,  932 
in   difTusetl   hypertrophic  liurngitis, 

4f>4 
in  edema  of  larjTix,  461 
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Voice,    pxeesaive   use  of,  in  hemorrhage 
liirj'ngitis,  470 
falsetto,  538 

ia  fibromata  of  phar>iix,  368 
forngn  bodies  in  respirator>~  passages 

and,  575 
influence  of  puberty  on,  523 
in  larj'ngeal  diphtheria,  481 

paraly^,  514,  520 
in  membranous  tan-ngitis,  458 
operations  for  lar>'ngeal  camnoma 

and,  573 
pillars  of  fauces  and,  528 
production.  523 
nsxiffi  of,  523 
resonators  of,  527,  528 
singing,  adenoids  and,  524,  529 
chronic  pharjneitl')  and,  529 
cleft  palate  and,  530 
defects  in,  causes  of,  523 

treatment  of,  531 
elongation  of  uvula  and,  529 
improper   methods   of   respira- 
tion and,  530 
lar^nKitis  and,  532 
lar>'nx  and,  525 
nasal  chambers  and,  530 

disea-ses  and,  524,  532 
papillomata  and,  525 
pharipTix  and,  529 
sinuilis  and,  532 
teeth  and,  530 
tone  bUndness  and,  531 
tongue  and,  525,  529 
tongue-tie  and,  525,  530 
in  syphilitic  stenosis  of  larj-Dx,  501 
test  for  hearing  617 
throaiine89  of,  528 
timbre  of,  526,  528 
u\'ula  and,  523,  524 
Voltolini's  method  for  removal  of  foreign 

bodies  in  ear,  657 
Vomer,   removal  of,   in   eubmucous  re- 
section of  nasal  septum,  94,  95 
Vomiting  in   infectious  lab\-rinthitis  of 
middle-ear  origin,  859 
in  inflammation  of  labvrintb,  909, 

910 
in  Meniere's  disease,  904 
vestibular  nvstogmus  anil,  630,  633 
von  Langenbeck's  operation  for  fibroma 

of  now,  275 
von  Troltsch'd  method  of  gai^^Ung,  702 


Walbeyer's  ring,  329,  336,  379 
WaLiham's    operation    for    colUp^    of 

als  nasi,  300 
Warm  water  test  for  vestibular  apparatus, 

625 
"Warty  diathesis,"  543 
Watch  test  for  hearing,  617 
Watson's    operation    for    de\-iation    of 

nasal  septum,  73,  74 
I  Weaver's  intratympanic  masseur.  706 
Weber  test  in  acute  catarrhal  otitb  media, 
727 
suppurative    otitis    media, 
759 
in  bilateral  deafness,  621 
OQ  bone  conduction,  614 
for  hearing,  614,  620,  621 
for  impacted  cerumen,  659 
in  inflammation  of  labvrinth, 

910 
in  B>'philis  of  internal  ear,  912 
in  unilateral  deafncKi,  621 
Weber-Liel  catheter,  772,  793,  817 
Wells'  trocar  cannula,  229 
Weslpbal's  symptoms  in  leptomeningitia, 

S05 
Wet  cupping,  123 

Whistle,  Galton-EkHmann,  319,  620 
Whiting's  encephaloscope,  SS4 
incision,  823 

test  for  thrombotds  of  jugular  bulb, 
814 
Wilde's  inciaon,  822 

for  acute  |>eriostiti8  of  mastoid 
process,  784 
Wooden  tongue,  323 
\^'urd-deafne88,  922 


X-RAYS.    Src  Rontgen  ra>'s. 


VANiurBH'w  intranasal   suture  for  |ie^ 
L     foration  of  nasal  septum,  107,  108 
•  Yellow  fever,  hemorraagic  lar>'ngitis  aniL 
1     470 
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